Eigenfactor: ranking and mapping
scientific knowledge

Jevin D. West

University of Washington
jevinw@u.washington.edu



eIgenFACTOR.oOrg

RANKING AND MAPPING SCIENTIFIC KNOWLEDGE

The Eigenfactor Algorithm

Q: How can we better evaluate the scholarly

literature?
The Eigenfactor Project

Q: How does network structure affect function?



Citation Networks, Scaling Up

Network Effects, Centrality

Eigenfactor, Article Influence ‘

Mapping, Microsoft Academic ‘

Search



Citation
Networks

Citation Networks, Scaling U



Citations

Joemnal of Theosssical Biclogy 351 [ 200G] 551585

Contants lists available at ScianceDinect

Journal of Theoretical Biology

foummal e

Wit

Coevolutionary cycling of host sociality and pathogen virulence in

contact networks

Federico Prado, Alyssa Sheih, Jevin D. West, Benjamin Kerr

D of Bisiogy, Ui emity of Wasingie, Bax ISIS00 SaTate WOl S50, LS

ARTICLE INFO ABSTRACT

ructus of social

metwork (... their

Irfections diseaces may place ctrang selecton on e w33l argmesson of Tl Gon

wersely, the
the cvohiionary #ajecionces of pathogens While much

systems can_indl uence
tiom has facused om the svolution of homt sociality o Pathagen virmlence Separately, few st jes

sodality and pathogen virulmes chitit contimuous oyching. The way pathogens mave Sirough the
amterhast and and the

and form. of cycling.
© 2009 Elevier Lid. ANl rights smsarved.

L Dastrodisc tion

Krause and Ruxton. 2002: Rubenstein and Holmam. 1389 In this
article, we focus on this last cost of group-living: enhanced
dissxse

In mamy animal species. group-living cames. with
to the

af ar parasites may face an upper

the group.

bownd on group size and limit the level of interaction 3mong

et al_ 1980; Hamiltan, 157 1; Hoogland and Sherman, 1976; Kraume
: Lararis. 1979: Lee 1994; Pulliam. 19733

and Ruxtan, 2002;

tansmission may be more prevalent in Sressiows species

within a group. i £ their sociality (Altizer et al 2003;
Anderson and May, 1979, Har, Ezenwa, 2004} Social
animals passess several ™ hu'u' the af
reduced contact with infected individusls.
of infected individuals such as sell-impased
isolation from herds, and reduced chanes of mating with or by
infected individuals (Hart, 1990) The t«m suggests that
iy e social
behaviar in anim als Lﬂm 1574 .Ilﬂtn' et al 2005 Brown
Hoogland, 1579; Hoogland snd

Sherman, 1976; Loehle. 15595 Rubensis=in and Hohmann, 15853
At the same time the socisl behavior of animals i likely to
the of vari ous. Far

[ 1974; and 1978; Brown and
Brown. 1986 Brown et sl 2001 Dobson and 1996;
Exenwas, 2004; Hoogland, 1979; Hooglend and Sherman, 1976

Cotemiguntiog Tel: +1 306 32 13996: e +1 I0ESA3I0UL
-l s pea dadhaw:

it B s s s (A, i) e

I —————————"

022 SI9YS- see Enes mamer © 2006 Elurvier Lol Al rights reserved.
ey ey @3

instance. theoretical studies suggest that the average number af
sexual ar nesdl e-shati ng partoers and the rate of sexual o mee dle
can the ol

parter
genetic and amd (Fwwald_ 1994
Ewald et sl 1994: Maxssad. 19961 Furthec experments have
shown that iy evalve degress of ity

P e ol sl of Thearesioal Babgy 251 (2005 560-563 sam

for disexse ecology and evalution are particularly interesting in
the cantext of human disexse.

Beyond the shove extmions o main messige i that the
Tundam ental that drives ies.
predator—prey dynamics) akso seens @ play 2 role in sustsined

aydes Thas, Qﬂ‘uhsﬂﬂh&nmvw
maynu.-q.-rea drive
ather through a farm of negative eM In g astem,

for

Memoe, A, Meighe s M IGOE TR pogelens dysamecs of Brscelnde i The
e macne Naticed F. Exology 77, K0S 103,
L DL 1984 Vissesce et hcd o a
s

e o ol foe B evelution
—.‘—-ﬁm Toeds MEcrobicl if,

-2
Evwlid, PAV, 8954, Evoliomion of bafecoiows Disea se. (foad Linkwersiny Press, Gufard,

v, P, M, €A, Lachana Hisghes, AL, Gllew, D, Parkes CE, 504,
A E B S L 1y Mo AL R J0 Ptz e

ramate
Mmmuqmmm(umuu

in disexse pr and changes in host
saciatiey and pathagen virulence). Evalutianary changes in hasts
et disease which can feed hack to

coevalutionany cycling between hasts and their pathogens.

Adkmowledgme s

We thank B. Althouse, C Bergstrom, B, Miner, | Nahum, M

(IGERT and GH-12)

Ewclsion of secil bebuvics Ama Rev Eol Sy 5,

325-333
Masirer, 5. Mame, CL. Theall, FH., Gimleman LL Ansceovics, | Comsingham, AR,
Cokeom. AF. Brmmm. V- Jomwn KE_Fademon. AN Few. b Foliem | 6C

200, Sockl oeantod Som and pumsi risk I sl i ey, Sy
-._ﬁ'm A“-IMBIQI.SF 34, 517547,

M. Waay, R 1209, Foputision biakogly of iiec Soas dice aes. Nature

etate AL wn-qcc‘lmcl-m e spacieg o g imnTs an

i e o i ks (T it | Aesion, Bebone. 35, D7_1282.
004, measoe

<
o & ek B 201, 3% 2043, Ak
Boeii RAFL Koo .. L, AL b . 05, Highes isea s po vale e
Y P e e e
S5 me
St e . Sami o 3004, Largs it s g o rlam 2
[ Cror ey

el
B, C Ko, N G, 5 B, 50, o P i, A, B, MBS, Freties, AL,
[y y—" =3

00K A i s e Froc & Soc 5253,
ERAL o M0 A0S gk, 20008 .

el 1, E4. X

Caca'r. Mamiadlle it WH 690 s Bocking n e peessace ot
e e S,

T s, M e

5, Masnmy W, Symands . 2008 Hos
‘spamal Resrogemeity and e specat of veche.Saras iseciae. The . Fopel
Lk 5. e my, e, S oymamt] B, 300 Seapany
et ectiion and the evobaton of dise ae visdes: & Theoe

Bt £, 367384, ok 10104 & 1A 20051 2004
s, BT, Cﬂi-ﬂ-ﬂﬂia:. \r\ll“‘- |Mll-m‘-l‘=

et WSl Bickl CelL1 8,
T

Dax T, 2002 e amat direcy
poraie s Thane Prped Sid 63, M0G0, 805 0D W06, 5RE 200 FS05.

e Wncte, 11O, Wames M, AT S IDOS. Vorstess 28 s, 1506 oI5 2t

o e e i v isile SC8 i 3 S Al GCOSMInG Butte oy pr e
FAS LISA 105, THES-T454.

. de Wi F. Hamage. WF.
iy Pt it g i

o,

G RE s BOR Epik idiony eeir & bty ccology TREE 8 (3,
[EERETY

Candian, 5 v B e, B Ja e, VA AL TGO, The evolimion of pam sine wesbhesce,

Living i Grmspe. Ooeford Usiversiny Fress, Ooford.

ul—q KM, Odliog-Smer, F]. Feidmam, WAML, 1996, The svotesionsy come—
o 4 Bueowericdl EwesSgation wing fwo-looss

iyt

um? T o R T ——
Sy it Capive qsien Asien, Beboy. 37, 355365,

Ur REC 1SR, Sokt e St idan, e Siewe B Waldeg: ¥ (EAN).
Etyimer amd Eudtion  Cambridge Lsserssy Peess, Casbeitge, UK,

Lochie, C. 1905
popiacions. Exctogy 7.
Biania d E, 5996, Ten mamninice 5 3 and rhe evoltion of HIV vissenos. Evciation
0, 99 6-G8,
My B0, fonticrin, A 175, Papetason bicogy of iefectiaes diieser: part &
e T30, 455 A4S
Mocstnger, L. MoiSmea, 1 Bl | 190, Vinsbemce evoihaion i 3 inas e 3
ade ol Froc B Soc
Aoy, 110, 1998, i St Hadagy. S panges ertia,
Poraie, MR Mgy BAM . 1904 Superiefectie amd Swe evetiem of pamEn
eriience Pt B S, B 295, 28089, - e
mes. F} Laamd KO Feldemam, B 2005, Michs Comstmction: The
Prisceme, NI

Bardiess 10 pabogen (mesnsion imowild Jsima

Pt R, BT O Bt abeae e of Fociing, P, Bk 35,
PRSP Few ISR Ty evviion o rvdmiet I Bech el B mmde
acsitie | compesSoe  Evdution B0 Y LESSE

A e M| 003, D e e oo s el 1 sl 0 COSE T
smreciere Froc R Soc B 370 G- TOR, do: M09S e, 000 T305.

R, 0, K g, M ). 2006, Diesea,
‘scnes. Thaoe Fopesi, Bosl 703 208213, G0-i. M0, i, 200600k 006,
Rcbencaris DL, Howmans, ME, E5. Fam s samd: g e e baland foral
Bawien Glos 55 32-130.
v Bk, M, £, Conevohation of recovery abiliny andd vinsbence, Proc. B Saz. B
e
s Baden, he cvohion of windesce
‘D e, u Bz, LA AW, 5 3
= 2. | E u i, K (Rl Admpeve

Volr E. Mempern LA, I000. Suhoepaiie. s ced- o
mm.—mm;sm-zx«mumuw
WOTHESE




Citations

F P er ol Jossal of Thearesical Bobgy 251 (2005 560-565 sam

for disexse ecalogy and evalution are particularly interesting in
the context of human diseaxse.

Beyond the shove exismsions our main messige i that the
Tundsmental that drives ies.
predatar—prey dynamics) also seems @ play 2 role in sustsined

aydes Thas, ﬂuhsﬂnnﬂum
maynu.-q.-ma drive
ather through a farm of negative eM |nwm

for

erasagemeer feasble?. Tmeds MEcrobicl 11,
[
Evwlal, P, 89504, Evoliomion of bafe cioes Disea se. (sufad Linkwersiny Press, Oufond,

v, P, M, €A, Lachan Hisghes, AL, Gllew, D, Parkes CE, 564,
A P M ALt P o AL, e I PR R WOy

pramote
Mmmuqmmwuﬂmau_
1996; Odling-Smes et 3l 20031 One of the key leatmes of this
niche the tight

in diseare pr and in hast

sociality and pathogen virulence) Evalutionary changes in hasts
rallence,

coevalutionany cycling between hasts and their pathoge s

Addnowledgnents

We thank B. Althouse, C Bergstram, B. Miner, | Nahum, M

versiorns of this manuscrpt This wark was supparted in part by
NSF Grant number 07 17486 awarded to BE. and by the hationasl
afGeneral Madels af

(IGERT and GH-12)

remanen peecamoe.

""".-‘ﬁ"’mh-_-..,

59 E3S0- 8365,

iy,

sl T
B, £ K, 1, i 3 B i B Ay, P, L B, LS., i, L
00 Ao e o it s i g 3kt e Froc. B Soc. B263, B33

B4 ol 01008 agh 2008 1 .
Bt 1y

Euclarion 43, 13- 3T
n—-.ul.mm Bucking i e pressace of 3
5, Massmy i Saymas S5 2008 Hoa

e nores et moe Thecs. fopel

i 2 Wi m, Ve 5 yank B, msp—nn
o of dise.se vieslesi . Thase

B I uo-m-.m-u.mn-‘c
8 By yoa ol cycle, WAL Bocl CalL 14,

miica Teams ok S5, 348 31
[ e e e S
Betan Eool 15

s 454,

Frases, © R, e Ve F. Hamage. W

it im PIVT Sen g e cesdemictcgical oS s
FHAS USA 104, 1

Gates, AR, 2003, Epidmicogy mwems ewoletoeary ecologx TREE & (31,
[-ERET)
Candion, 5., an Ba e, M, Jases, VA A, 3000, The & wolistion of pa m sine Wesliece,

285, 35357
Man, B, Modbusiss C©, Bobassas, ELM, Deas, AR, 2008 Local migrasios

Reald, ].M., Keeling, M.]., 2003. Disease evolution on networks: the role of contact
structure. Proc. R. Soc. B 270, 699-708, doi:10.1098/rspb.2002.2305.

e e euomsmn e s, L s,
E— - Cammerge e

oehe C. 1905, Socid barses o pabegen rmesmisicn i wild aseal
Popmelsioes, Ecdogy TS,
lasiad E, £39, T eninion m e saed rhe evobion of HIV visdence. Evdaion
0, HE-EE,
By BB, Aonboran, BML 105, Fupatasin by of infecinns diseaes: pars B
e 150, 455 AS!
Messenger, SL Molinea, 1. Bl | 1900, Viasbence evobaion ia 2 iras dbeye 3
266, 38T ADA.

Frieceme
Poliam HLE. 73, (o e atemaget of o Bcaiog, § Thosae Biok 18, 4B 422
P, F, B B, 2004 The ovdition of remmins in boedal Sl e

e [ A ety M. 300, Ml i Sobumon e meendr: 1he role of CosmT
srecmere. Poc R Soc B 270 S28-TOR, Mo U NI 2000 2305

ccser Tmase mpes o ey e omps me
s B e e Sas P
s ki

=5 30
s Bades, M, mmn—numqmum.m B Sac B
37-325

25,
v Bades, M, R evolusion of viedesce
Dischemass, U, Mz LA Sdels MW, S [
e, 2 JAL S igmend, K (Edo) Adssne

e conmact meBaEs Froe K Soc B zu.m_mm,munmnpqn
WoTaEE




TOS . M. Read and M. | Keeling  Sooluion ow metmonks

Churton-Brock, T.H., Gaynor, D, Kansky, R, MacColl,
A Dy Co, Melirarh, L Chsdwick, P, Brotheston, PN, M
O Rinin, J. M., Manser, M. & Skinner, 1. D, 1998 Costs of
cooperative behaviour in saricates (Suncasa sunicanal. Proc
B Sec. Lond. B 2SS, 1851000 (DDOT1 1001098 rapls. 1 998,
aas1.)

Camins, H. M., Hassell, M. P. & May, B. M. 1992 The spatial
dynamics of hos—parssitoid systeens. T Anim, Bl 61,
EETETTY

DefAngelis, 1L & Ceross, L. ). ]'J'?Z Irh.ﬁr.-nfu.h’ Bzl meocdels
and i sootory amd ecore-
sems. Mew Yook Chapman & Hall.

de Sols Pool, I & Kochen, M. 1978 Conrscrs and influemscoe.
Social Nevworks 1, 5-51

Ferguson, M. & Gamen, G. P. 2000 Mare realistic medels of
sexually transmited discass i : sexual

pannership networks, pair models, and ummm: dlosure,
Sexsally Transweimod Dhis. 27, Sdih-oa09.
Framk, 5. A, 198 A kin sclectio

el 6] Rt Ui grolusion of

mechanisms may help explain kong-vesm HIV-1 seropreva-
lence Levels thar semasn high but do SOl appeosch popi-
lation-group saturation. Ase. ¥ Spidenns’, 152, 913922,

Gog. | B & Swinton, I, 2002 A swatus-based approach o mul-
ciple strain dynamecs. F. Mok Sl 44, 160184,

Grenfell, B. & Harwood, 1. 1907 (Mem)population dynamacs
of infectsous diseases. Trends ool Brol 12, 3953059,

Becling, M. . 1099 The offects of local spatial structans an
epidemickagical inwv - = R Lowd. B 266, 855
B6T, (IPOT 101098 b, 199907 16.)

Keeling, 2 i
cony o versus pessstence. Pe. B Sae Lood B 26T,
3&5-351. (DOL 10 109 rspb. 2000, 1013

Keeling, M. 1. 20008 BEvolutkenary dymamics o spazial host
parasite systems. In The geometny: of ecclamical imteracriens (o

Dieckoman, B Law & J. A. I Mew), pp. 271-201_ Cam.
bridge University Press.

Klovdahl, A. S 1983 Social nerworks and the spread of imfec-
viowss diseases: the AIDS cxample, Soe. S Med, 21,
12031216,

Blovasnl, A 5., Pomesar, | |, Woodbouse, . B., M, ] B,
Muth, 5. & Darrow, W W. 1904 Social networks and
iefections disease: the Colorado Speings srudy. Soc Sei
Mo 38, 7988,

Huperman, M. & Abramsen, 5. 2001 Small wodd effect in an
epidemiclagical model. Plos Rev, Leor, 86, 2009-2012,
Levin, 5. A & Duwen, R 1996 From individuals o epi-

demics, Prog, R Sov. Load, B 351, 1615-1621,
F., Edling, C Nunes Amaral, L A, Sasker,
H. B & Cherg, ¥. 2001 The web of hunsasn sexusl conzcs.
Naure 411, 90720
May, B M., Bonboeffer, 5. & Nowsk, M. A 1995 Spanal

Proc, B Soc. Losd, W 2005}

games and evolation of cooperasion. Lo Now Aef. Sanf.

929, T40-7F9,

Messenger, S, L., Molineus, L 1. & Bull, . 1. 1999 Viralnoe
evolution & a wvirus obeys o made-off. foc B Soc
Lond B 266, 307-404. {DO1 101058/ esph. L990_06%51

Milgram, 5. 1967 The swall morkd proflos, Necwood, NI
Ablex,

Mollisan, D 1977 Spatial conmct models for emhpml ard

. ¥ R Seanu. Sec. H 3%, 28

s

"Mosquena, J. & Adier, F. R 1598 Evaluten of virolence: a

umified framewark f
Tl Hil 19S5 393

coanfection snd saperinbe
e

e o e r— ——
sparial Chane. Mamere 359, 520839,

Fa R W iy M. 2001 Epidemas dynamics
and endemic states in comples networks. Py, Ko, B 63,
(OT 101108 PhysHevE 630660173

Pocrerar, J. [, Phillips-Pramsmer, L., Math, S
R, B, Woodhouss, 1. E., sesacho-Laomg, T, 5., Zammer-
. H.P. & Muth, | B. 2002 Risk newark structare in

the carly epidemic phase of HIV rransmission in Colorsdo
Spelogs. Serually Trewdoed nfece. TR (Suppd [, (1501163,

Rand, u A Kevlin, M 8 Wisan, H. B, 1995 Invasion, stab-
iliity a in spatially d
fickal )ms( pmbnnm ecalogies. J"tm B Sev. Lowd. B 259,
F5-03

Read, A. F, & Schrag, 5.]. 1991 The evolution of vinsdemce:
exP!nlrxmaI evidence. Porasiol, Foday 7, 296297,

Rhodes, C. J. & Anderson, R. M. 1996 Power laws governing

in isolated pe Matare WL, GOD—HOZ,

Ridley, 1996 Feofunon, Oxford: Blackwell Scence,

nmnburz.n Maseler, K., Kahn, B, Kissenger, P, Rice, .,

Keodall, ©., Coughlin, 5 & Farley, T. A. 1999 Nerwecks

syphites and at ek fnr*av'ﬂllhx Lapaisisna;

af core evmally Tr ur 26,

. (2., Rathenberg,

Titman, D. & Kareiva, P. 1906 Spaal sl she mls of space

da -_ s e inferacons. Princeton
University Press.

van Baalen, M. & Rand, [ A. 1998 The anit of selecrion in
wisco and the af al v R Tlheor

Bi, 193, 631-648.

Wallinga. J., Edmunds, W J. & Kremwschmar, M. 199% Per-
spective: human contace paserns and the spread of astbome
infections disesse Presds Micrbéal. 7, 372-377,

Watts, I} J. & Strogaz, 5. H. 19968 Collective dynamics of
“small-warld” networks. Nawure 393, 440442

Zekri, M. & Clerc, |- P. 2001 Szanszical and dynamicsl smady
of disesse propsgation in & small workd oetwork. Phos

Fero. E 64 :Dm 10,1 103 PhysRevE 640561151

As this pageer excesds the masimom lengrh normally perminied, the
sthiors have sgreed o contzibule o prodection cime.

Evolution of Virulence: a Unified Framework for Coinfection and
Superinfection
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Models of the evolution of parasite virulence have focused on computing the evolitionarily
stable level of virulence favored by tradeoffs within a host and by competition for hosts, and
deriving conditions under which strains with different vimulence levels can coexist. The results
depend on the type of interaction between disease strains, such as single infection (immunity
of infected individuals to other strains), coinfection (simultansous infection by two strains),
and ls-‘gpmnfcction (instantancous takeover of hosts by the more virulent strain). We present
a coinfection model with two strains and derive the supernfection model as the limit where
individuals are rapidly removed from the doubly-infected class. When derived in this way.
the aup:n'n.ﬂ:cdonm.od.d includes not only the takeower of hosts infected by the less virulent
strain, but mew terms which take into account the poas]hl.l.ny of increased mortality of

d.oubly infected individuals. Coinfection tends to favor

e and support more

coexistence than the single infection model. but the detailed results depend sensitively on two
factors: (1) whether and how the model is near the au:pﬂ'u:f:c:uon limit, and [2} the ahape
of the cainfection function (the function d.:ac:ribung the rate at which a more strain
can infect a hoe.t) If the superinfection limit arises due to rapid mortality of doubly-infected
hosts, there is a rcgwn of uninvadable wirulence levels rather than coexistence. When the
coinfection function is discontiluous, as in many previous models, neither the coinfection

model nor the superinfe
Picocewise differentiable and differentiable o

ction limit can ::EE

ort an c\r\:alml.cn:la.nl}' stable virulence lewel.
ction functions produce qualitatively different

results, and we propose that these more general cases should be used to study evolition of
wvirulence when other mechanisms like space, population dynamics, and stochasticity interact.

1. Imrodoction

Diisease models provide an ecological and
evolutionary theatre where a small troupe of
actors act out dramas of life and growth before
an ever-increasing audience. The actors are the
host (often reduced to the status of a stage prop

tAuthor to whom correspondence should be addressed.

0022-5193/98,023293 + 21 530.00/0

i 1998 Academic Press

to be destroyed during the course of the

performance) and one or more diseases seeking
to exploit the host to further their own
reproduction. When can sewveral such diseases
live together. either in the same host or the same
population of hosts? Under what circumstances
should the diseases reduce the degree of harm
caused to the host? The conclusions of these

i 1998 Academic Press
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The Network Matters




This network property of the scholarly
literature was largely ignored over the first
century of scholarly evaluation.

How can we extract this
Information in order to better
measure information flow?
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1 Nature 1.76
2 PNAS 1.70
3 Science 1.58
4 Journal of Biological Chemistry 1.33
5 Physical Review Letters 1.28
6 Journal of the American Chemical Society 0.95
7 Physical Review B 0.77
8 Applied Physics Letters 0.72
9 New England Journal of Medicine 0.68
10 Cell 0.67
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10 Cell 0.67 %

Total number of journals ranked =

P oY aVal
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Article Influence — Top Ten Journals in Science

1 Review of Modern Physics 24.9
2 Annual Review of Immunology 24.7
3 Annual Review of Biochemistry 20.9
4 Nature Reviews Molecular Cell Biology 20.0
5 Annual Review of Neuroscience 18.9
6 Cell 18.9
7 New England Journal of Medicine 18.8
8 CA — A Cancer Journal for Clinicians 17.5
9 Nature 17.3
10 Science 16.3

Total number of journals ranked =

P oY aVal
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Mapping

Mapping, Future Directions



good maps simplify
and highlight
relevant

structures



The Map
Equation

L(M) =g~ H(Q) + ZP§’>H(P7.)

The map equation tells us the
description length for a particular

maodiilar <triictiire
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Future
Directions

Mapping, Microsoft Academic



How can we better
evaluate the scholarly literature?



How can we better
navigate the scholarly literature?



Eigenfactor and Microsoft Academic
Research
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Home | Recommend | Map: Journals | Map: Papers | Explore | Rank | Categorize | About

Microsoft [é‘-a
Academic
Search

By uncovering the hierarchical structure of scholarly citation, we can identify key papers
pertaining to any search guery. For a reader new to the field we can find the classic and
foundational papers; for an expert we can find the latest innovations.

From patterns of scholarly citation, we use Roswvall and Bergstrom's map equation to chart the
topography of science and the relations among fields and subfields.
[iournal map] [paper map]

=@

M_:"__ = — By integrating a hierarchical clustering of citation networks with semantic analysis, we develop a
g i3 ’EL scalable map of scientific fields and the key research terms and topics therein.
Explore

Scientific influence is often quantified using simple citation counts, but the structure of a citation

network provides far more information than can be revealed by these simple counts. This is
principle behind the Eigenfactor metrics; we can better rank the importance of scientific journals

or papers by viewing them in the context of the full citation network.



Three things to remember...

1. The scholarly literature forms a vast
network
2. There is a wealth of information in the structure of network

3. Eigenfactor is a network metric that ranks scholarly
journals
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