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(A. Tacchela, D. Mazzilli, & L. Pietronerro, Nature Physics (2018))
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Figure 8. Fundamental analysis of the BRIC countries according to our metrics. We argue that India and China undergo a real economic
development characterized by accumulation of new and more and mare complex capabilities. Therefore the GDP growth carresponds to a real
increase of the competitiveness of these two countries. Conversely we observe that the GDP growth of Brazil and Russia appears to be mainly fueled
by the price hubble of the raw material sector and these countries are not using these extra richness to develop and accumulate new capabilities in

order to settle a solid basis to their productive system,
doi10.1371/journal pone.0070726.g00E
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A. Tacchella, D. Mazzilli & L. Pietronero,
"A dynamical systems approach to gross
domestic product forecasting”,

Nature Physics volume 14, pages861-865,

(2018) Fig.3.

https://www.nature.com/articles/
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"Structure-oriented prediction in complex
networks”,

Physics Reports Volume 750, Pages 1-51
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The roots of Google’s PageRank can be traced
Back to several early, and equally remarkable,

ranking techniques.

BY MASSIMO FRANCESCHET

PageRank:
Standing on
the Shoulders
of Giants

Massimo Franceschet, PageRank: standing on the
shoulders of giants, Communications of the ACM,
pp.92-101, Volume 54 Issue 6, June 2011 X H5[H
https://dl.acm.org/citation.cfm?id=1953146

PHMEZ DI FIC KD, T TIcHEA
SNTWIEmBRZHIBRL X Lz,

SN —

R—=IF 27 O

Massimo Franceschet, PageRank: standing
on the shoulders of giants,
Communications of the ACM, pp.92-101,
Volume 54 Issue 6, June 2011, Figure 1

https://dl.acm.org/citation.cfm?
id=1953146

Table 1. PageRank history

Year Author Contribution
1906  Markov Markov theory="
1907  Perron Perron theorem™*
) Perron-Frobenius
1912 Frobenius -
thearem’
von Mises and Power methad®*
1929 Pallaczek-
Geiringer
Leontief Econometric
1941 .
model*®
Seeley Saoclometric
1949 .
model*®
Wei Sport ranking
1952 on
madel®-
katz Saoclometric
1953 ..
madel=-
~ Hubbell Soclometric
1965 ,
model*?
FPinski and Biblometric
1970 ) e
MNarin madel-®
1998  Kleinberg HITS*
1998  Brin and Page PageRank®

Massimo Franceschet, PageRank: standing on the shoulders of
giants, Communications of the ACM, pp.92-101, Volume 54

Issue 6, June 2011 XD 5[H
https://dl.acm.org/citation.cfm?id=1953146
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WebR— I DEEEIFIE

(Google PageRank)

“A web page is important if it is pointed to by other important pages”

Massimo Franceschet, PageRank: standing on the shoulders of
— giants, Communications of the ACM, pp.92-101, Volume 54
— a — a Issue 6, June 2011 XY 5|H

https://dl.acm.org/citation.cfm?id=1953146

Table 1. PageRank history

Lt 2 —_ p— Year Author Contribution
(Ea}ﬁr & Fﬁ:%ﬂ'ﬁ“) (7 LR—h 1‘_|'§|J) 1906  Markov Markov theory™
1907  Perron Perron theorem™
1912 croben FPerron-Frobenius
robenius

theorem’

EFEMEZF ORI SIC KD, T TICHA 1929

von Mises and

Power method®*
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Pollaczek-
éhfb\fiﬁl‘{g%%ﬁlmfﬁbi LfCo Geiringer
1941 Leontief Econometric
o N — model*®
N v - / 7 0){5” 1949 Seeley Sociometric
model™*
Massimo Franceschet, PageRank: standing . Sport ranking
on the shoulders of giants, : ot
. . _ Katz Soclometric
Communications of the ACM, pp.92-101, 1952 nodeit?
Volume 54 Issue 6, June 2011, Figure 1 Jogs  HubDel Soclometric
model*’
. . Finski and Bibl tri
https://dlLacm.org/citation.cfm? o0 0 e
id: ]. 953 1 46 1998  Kleinberg HITS™
1998  Brin and Page PageRank’


https://dl.acm.org/citation.cfm?id=1953146
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(Elgen ftactor)

“A journal is influential if it is cited by other influential journals”

Cl,j

Cj

l,]

(PageRank & ¥

3, < —i#)

Impact factor < Eigen factor

PHUMEZEDIHIC KD, T TIcHA
SNTWEBRZHIFR LU X Uiz,

Pinski& Narinlic X5 v —FI)IVT >3 2 THEOH

Massimo Franceschet, PageRank: standing on the
shoulders of giants, Communications of the ACM,
pp-92-101, Volume 54 Issue 6, June 2011, Figure 3

https://dl.acm.org/citation.cfm?id=1953146

Massimo Franceschet, PageRank: standing on the shoulders of
giants, Communications of the ACM, pp.92-101, Volume 54

Issue 6, June 2011 X O 5[H

https://dl.acm.org/citation.cfm?id=1953146

Table 1. PageRank history

Year Author Contribution
1906  Markov Markov theory™"
1907  Perron Perron theorem™*
) FPerron-Frobenius
1912 Frobenius -
thearem’
von Mises and Power method®*
1929 Pollaczek-
Geiringer
Leontief Econometric
1941 .
model*®
Seeley Sociometric
1949 .
model*®
Wei Sport ranking
1952 : on
model*-
~ Katz Soclometric
1953 .
model=-
' Hubbell Soclometric
1965 ,
model*?
FPinski and Biblometric
1970 ) e
Marin model-"
1998  Kleinberg HITS™
1998  Brin and Page PageRank®
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(Katz model)
“A person is prestigious If he is endowed by prestigious people”

Massimo Franceschet, PageRank: standing on the shoulders of

giants, Communications of the ACM, pp.92-101, Volume 54
k ” o Issue 6, June 2011 X b5[H
(a l ) L Izﬁ;% 1j' yu https://dl.acm.org/citation.cfm?id=1953146
Table 1. PageRank history
el— Vi . .
k a<0 ﬂﬁi1$%£ Year Author Contribution ﬂ
— . /1N 1906  Markov Markov theory™

1907  Perron Perron theorem=*

%4

_ ' 1012 Crobenivs Perrﬂn—lirebeni.is
7T = Wi ZDANDEEN
] 9] von Mises and Power method®*
. 1929 Pollaczek-
Geiringer
%ﬁf@%@%ﬁébl C]: D . Z. Z. Lzﬁ]\ 1041 Leantief ;ccedneﬂl;r:etric
NI
é Z/l’f b k fiﬁ{%% I%JIJ Igﬂ:{ L i L/ 72 o 1949 Seeley Sociometric
model*®
Katz model@ﬁﬂ (PageRank) 1952 el sport rf”k-'”g
model*-
- . EIFHESOWAICE D, T TICA 1953 o Soclometric
Massimo Franceschet, PageRank: ENTORWIREHIRL & L. i model’:
standing on the shoulders of giants, os Hubbel Soclometric
. . o v o 3 .
Communications of the ACM, =257 Ofl model*’
pp-92-101, Volume 54 Issue 6, June 1970 | oAEne Siolemetric
. Massimo Franceschet, PageRank: standing on Narin model~”
20 1 1 Flgure 4 the shoulders of giants, Communications of 1998  Kleinberg HITSH
the ACM, pp.92-101, Volume 54 Issue 6, 1998 Brin and Page PageRank’
2011, Fi 1
https://dl.acm.org/citation.cfm? June e
id=1 95 3 146 https://dl.acm.org/citation.cfm?id=1953146
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Yong Tao, Xiangjun Wu, Changshuai
Li, "Rawls' Fairness, Income
Distribution and Alarming Level of
Gini Coefficient", General Finance
Physics and Society, 2014 Figure 1.

https://arxiv.org/Rabs/1409.3979
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PHMEZEDOEZIC KD, T TICHA
SNTOWIZEBZHIFRL X Uiz,

Rosario N. Mantegna & H. Eugene

Stanley , "Scaling behaviour in the
dynamics of an economic

index" Nature volume 376,
pages46-49 (1995) , FIG.1

https://www.nature.com/
articles/376046a0

m

WD ZEEI D%

Mantagna & Stanley, Nature (1995)

ZEHEZ ORI /ICK D, TTICHATH
TW izl ZHIFR L E Lz,

Michael H. R. Stanley, Luis A. N. Amaral,
Sergey V. Buldyrev, Shlomo Havlin,
Heiko Leschhorn, Philipp Maass,
Michael A. Salinger & H. Eugene
Stanley , "Scaling behaviour in the
growth of companies”, Nature volume

379, pages804-806 (1996), FIG. 3

https://www.nature.com/
articles/379804a0

PEDORRED I
Stanley et al., Nature (1996)
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Photo by Claudio Rocchini, from Wikipedia
https://en.wikipedia.org/wiki/Forest-fire model#/
media/File:Forest_fire_model.gif

CCBY 25

FRM KK

(https://en.wikipedia.org/wiki/
Forest-fire_model)

Photo by John McColgan, from Wikipedia
https://en.wikipedia.org/wiki/Wildfire#/media/

File:Deerfire_high_res.jpg
Public domain
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Ole Peters & J. David Neelin, "Critical

Ole Peters & J. David Neelin, "Critical - e o
phenomena in atmospheric = = _ phiehomena I dtmhospheric
precipitation” Nature Physics volume 2, l_:ﬁo) I!ﬁ D 73— precipitation’.Nature Physms.volume 2,
pages 393-396 (2006), Figure 1 (Nature Physics Vol. 2, 393 (2006)) pages 393-396 (2006), Figure 3

https://www.nature.com/articles/ https://www.nature.com/articles/
" Inphys314?draft=journal nphys3147?draft=journal
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Luis M. A. Bettencourt, José Lobo, Dirk Helbing, Christian Kithnert, and Geoffrey B. West, Growth,
innovation, scaling, and the pace of life in cities, PNAS April 24, 2007 104 (17) 7301-7306
https://www.pnas.org/content/104/17/7301 Tablel.
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Table 1. Scaling exponents for urban indicators vs. city size

Y B 959% Cl Adj-R?  Observations Country—year
New patents [1.25,1.29] 0.72 331 U.5. 2001
Inventars [1.22,1.27] 0.76 331 U.s. 2001
Private R&D emplcyment [1.29,1.39] 0.92 266 U.5. 2002
'Supercreative” employment [1.11,1.78] 0.89 287 U.S. 2003
ZERMEFEDOIEICK D, T TIcH R&D establishments [1.14,1.22] 077 287 U.s. 1997
AN TWZEGBZEIFRLE L R&D employment [1.18,1.43] 0.93 295 China 2002
77, Total wages [1.09,1.13] 0.96 361 U.S. 2002
Total bank deposits [1.03,1.11] 0.91 267 U.S. 1996
. . GDP [1.06,1.23] 0.96 295 China 2002
Tony Serino, Ph.D., Biology sor  (superlinear!) [1.09,1.46]  0.64 196 EU 1999-2003
Department Misericardia GDP [103,1.23] 094 37 Germany 2003
University, Fuel Homeostasis Total electrical consumption [1.03,1.11] 0.88 392 Germany 2002
General Physiology Biology 346 News AIDS cases [118,129] 076 93 U.S. 2007-2003
Serious crimes [1.11, 1.18] 0.89 287 U.S. 2003
http.s://slideplayer_vom/ Total housing 1.00 [09Y,1.01] 0.99 316 U.S. 1990
slide/12677525/ Total employment 1.01 [0.99,1.02] 0.98 331 U.S. 2001
Household electrical consumption  1.00 [0.94,1.06] 0.88 377 Germany 2002
Household electrical consumption 1.05 [0.89,1.22] 0.91 295 China 2002
Household water consumption 1.01 [089,1.11] 0.96 295 China 2002
Gasoline stations 0.77 [0.74,0.81] 0.93 318 uU.S. 2001
Gasollne sales 0.79 [0.73,0.80] 0.94 318 U.5. 2001
(E}ﬁ% @{—%E%;Jg D ij— — )y 7“) Length of electrical cables 0.87 [0.82,0.92] 0.75 380 Germany 2002
Road surface 0.83 [0.74,0.92] 0.8/ 29 Germany 2002

Data scurces are shown in 5/ Text. Cl, confidence interval; Adj-R2, adjusted R?; GDP, gross domestic product.
 EEEEEEEEE—

. _ (Geoffrey B. West et al., PNAS (2007))
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