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Character networks

e Nodes symbolize characters
e Edges symbolize proximity in the discourse

=> social network of characters



Character networks

e Most novels can be turned into networks

e Different orders, different sizes

e The network rovides a signature of the novel
e Application of measures



Character networks
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Character networks
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Character network analysis

ALCEX WOLOCH

Character-space
Character-system
(Woloch, 2003)

The One vs. the Many



Character network analysis
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Character network analysis

Statistical physics approach
(Mac Carron & Kenna, 2012)

Network

G

N <k> £ grand emax C Crand T
Beowulf All 74 445 237 2.88 6 0.69 0.06 50 (67.5%) —0.10
Hostile 31 1.67 2.08 3.25 4 0 0.05 10 (32.2%) —0.20
Friendly 68 4.12 245 2.98 6 0.69 0.06 45 (66.1%) —0.03
Téin All 404 6.10 2.76 3.32 7 0.82 0.02 398 (98.5%) —0.33
Hostile 144 2.33 2.93 5.88 7 0.17 0.02 131 (90.9%) —0.36
Friendly 385 5.67 2.84 3.43 7 0.84 0.01 350 (90.9%) —0.32
Tliad All 716 7.40 3.54 3.28 11  0.57 0.01 707 (98.7%) —0.08
Hostile 321 2.25 4.10 7.12 9 0 0.01 288 (89.4%) —0.39
Friendly 664 6.98 3.83 3.34 12 0.62 0.01 547 (82.3%) 0.10
Beowulf* Friendly 67 3.49 2.83 3.36 7 0.68 0.05 43 (64.2%) 0.01
Tain* Friendly 324 3.71 3.88 4.41 8 0.69 0.01 201 (62.0%) 0.04

Social Myth (friendly) | Fiction
Small world Yes Yes Yes
Hierarchy Yes Yes Yes
p(k) Power law Power law Exp.
Scale free Yes Yes No
G, < 90% < 90% > 90%
TA Vulnerable Vulnerable Robust
RA Robust Robust Robust
Assortative Yes Yes No




Objectives

Extract features of novels.

Classify them based on :
— co-occurrences of characters
— protagonists / minor characters
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L’ Assommoir, 11 : 509, s10,
§57, 615, 689 & 694, 708, 756
a -(}60. 779- )

jAarRD  (Henriette)., Se-
conde fille des Bijard, -
L’ Assommoir, 1 : 557, 615,
62;, 692, 694, 708, 757 A

B'|_|An|> (Jules). Troisiéme
enfant des Bijard. - L’ Assom-

moir, 11 : 615, 691, 692, 694,
708, 757 4 760.
*Birravnt  (Auguste)

Homme d’Etat frangais. —
Pot-Bouille, 11t : 374.
BiLLecoqQ (Herminie). Pro-
tégée de Mme Correur. —
Son Excellence Eugine Rougon,
1 i 56, 198, 200, 228, 249 A
252, 264, 270 A 272, 307.
*Bismarck  (Otto  de).
Homme d’Etat prussien. —
Nana, 11 : 1147, 1148 & 1152,
n6§, 1164, 1178, 1179, 1483.
—= L Argent, v : 180, 181, 191,
254, 259, 295, 296, 331. ~ La
ébdcle, v : 437, 438, 440,
466, 586, 587, Go1, 713, 725,
726, 808, 820, 858, 866.
Bracuer. Député, — Son
Excellence Eugéne Rougon, 11 :
15

INDEX GENERAL

1392, 1400, 1405, 1451, 1479
A 1484.

Bocug. Concierge de l'im-
meuble habité par les Cou-
peau, rue de la Goutte-d'Or.
= L' Assommoir, 1 : 387, 394,
433 4 461, 492 4 496, 4994
502, 507, 520 4 522, 524, 552, |
556, 559, 560, 566 2 369,&1;
4 595, 599, 603 A 6oy,
611, 630, 643, 646, 657, G6o,
662, 667, 670, 672, 674, 675, |
678, 679, 682 & 684, 696, 702, i
708, 713, 725, 728, 731, 744, |
759, 751, 754, 756, 778, 784, |
786, 789, 799, 794, 795- i

Bocue (Mme). Epouse du\
précédent. —~ L’ Assommoir,
1 : 378, 379, 382, 387 & 395,
398 4 401, 433, 434, 451, 454
a4 460, 472, 479 4 483, 4934
495, 499, 500, 502, 505, 507, |
510, 513, 520 & 522, 524, 552,
556, 559 & 562, 566, 569,
571 & 595, 599, Go1, Go3,
611, 612, 630, 633, 643, 646, |
657, 662, 667, 674, 675, 678, |
679, 681, 682, 684, 696, 701,
708, 7258. 7;8. 73!. 744, 759,
751, 778, 784, 789, 790,
~ Nana, u1 : 1366.9 Lt

Bocim. (Pauline). Fille des

Brarsor. Banq 4 Paris.
= L’ Argent, v : 128,
Bririor (de). Préfet. Ré-
prime linsurreétion de la ré-
gion de Plassans en décembre
1851, = La Fortune des Rou-
gom, 1: 212, 219, 291 & 293.
Breuze. Corderie 2 Mont-
sou. — Germinal, 11 : 1137,

1461.

Bronp (Maria). Aétrice du
Théitre des Folies-Drama-
tiques. — Nana, 1 : 1159,
1168 A 1193, 1203, 12406,
1247, 1250 A 1256, 1258,
1302, 1361, 1381, 1388, 1390,

p ~ L’ Assommoir,
I 5 494, 495, 519, 520, 559,
573, 575, 582, 592 4 594,
678 a4 681, 711 A 715, 744.

Boc%!_m'r (Clarisse). Mai-
tresse de Duveyrier. — Pof
Bouille, 111 : 95, 117, 124, 131
A 136, 150, 183, 192 4 196,
199, 206, 208, 210, 262, 275,
297, 302, 304, 300, 307, 309
:’212. 343, 350, 351, 355,

Bocquer (famille). Parents
de la précédente. — Pot-
Bowille, 11 : 131, 306, 307,
308 4 311, 350, 355.

Les Rougon-Macquart

Bopin  (dofteur). Vieux
médecin de Passy. — Une Page
d’ Amour, 11 : 803, 809, 811,
822, 832, 845, 932, 950, 1048,
1049, ’m,Z, 1360 122;,
1069 & 1071.

BouAIN (marquis de).
Membre du conseil d’admi-
nistration de la Banque Uni-
verselle, — L’ Argent, v : 100
A 104, 107, 121, 131 A 134,
165, 168, 199, 248, 249, 279,
300, 306, 311, 325, 331, 351,
355, 382.

*Bossier.  Confiseur. -
Nana, 1 : 1127, 1160,

*BonaPARTE (Napoléon).
Empercur sous le nom de
Napoléon 1¢t. — La Fortune
des Rougon, 1 : 78, 82, 113,
315. = La Curée, 1 : 391,
395. = Nana, 11 : 1149. - Ger-
minal, 11 : 1198, ~ La Terre,
1V & 433, — L' Argent, v : 78,
231, 253, 383, 387. - La

ébdcle, v : 415, 447 A 449,
453. — Le Dolleur Pasal, v :
1010,

DES PERSONNAGES

1803

moir, 11 : 580, 6og & 606, 626,
650, 734, 735, 737. — Nana,
I : 1114, 1164, 1369, 1483,
~ Pot-Bouille, mx : 87, 157,
220, 333, 374. — Au Bonbeur
des Dames, 111 : 569, — Germi-
nal, 1 : 1136, 1149, 1356,
1357, 1558, = L'Eupre, v :
118, 135, 273. — La Terre,1v :
2!3, 416, 453. 488, 499, so1,
81. — La Béte Humaine, 1v :
1076, 1315, 1316, — L’Ar-
gent, v i 15, 16, 92, 94, 110,
179 & 181, 192, 197, 199, 210,
221, 231, 254 A 256, 277. —
La Débdcle, v : 409, 413, 438
A 440, 443 1 447, 453, 454,
457 A 459, 464, 468, 471, 490,
493 4 499, 503, 520, 523, 547,
$50, 551, 562, 563, 579, 580,
608, 6og, 615, 616, 618, 621,
667 a 66y, 682 A 684, 687,
688, 706, 716, 717, 724 4 727,
753, 754, 797, 801, 851, 859 4
8%2 7-’Lc' 9Doﬂmr PLmI,’g :
928.
*BonararTE  (Napoléon-
Louis). Fils de Napoléon 111
et dC I'i ¢ i E éni

*BoNAPARTE (Louis-Nap
léon). Empereur sous le nom
de Napoléon I11. ~ La Fortune
des Rougon, 1 : 75, 82, 89, 90,
93, 94, 101, 102, 105, 106,
254, 259, 265, 267, 304, 314.
= La Curée, 1 : 342, 345, 395,
439, 440, 564, 596, 597. -
Vientre de Pars, 1 : 661, 662,

04, 710, 758, 842, 850. — Son
;ixnl/mu Sugéne Rougon, 11 :
17, 18, 21, 27, 28, 32, 42 4 44,
49, 78, 80, 84, 88,89, o 98,
1024 106, 111, 133, 136 4 141,
150, 153 & 175, 179, 182 4
185, 202, 207, 208, 210, 211,
214, 217, 218, 221, 241, 242,
251, 252, 276, 278 & 296, 298,
318, 327, 332, 334, 345, 347,
353, 354, 367. - i'Awm-

Dit le Prince Impérial. — Son
Excellence Eugéne Rougon, 11 :
89, 96 A 98, 100, 102, 10§,
158, 169, 221, 352. — Germi-
nal, 1 : 1260, = La Débdcle,
Vi 410, 498, s80.

BoNGRAND, Grand peintre,
~ L'(Eupre, 1v : 86 A 89, 118,
119, 125, 127, 133, 134, 137,
180 A 188, 233, 274 4 276,
279, 281, 288 4 292, 301, 353
A 363.

BonnoMmME  (Jacques).
Type mythique du paysan. -
La Terre, 1v : 428 A 436.

BonNAup. Ancien chef de
la comptabilité aux Chemins
de fer du Nord. — Pot-Bouille,
I 49, 54-



Les Rougon-Macquart

OCR (5min)

Manual/regex cleaning (10-15h)
Importation into R/igraph
Remove most obvious artefacts

B~ W=



First step: pages

Enumeration of co-occurrences on couples of
adjacent pages.

Same page gives 2 such co-occurrences : [n-1,
n] & [n, n+1].



Second step: threshold

(#co-occurrences > threshold T) => relation.

In practice, we consider : T = 3.
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Betweenness centralization

To determine the overall centrality of a
point, py, we need merely to sum its partial
betweenness values for all unordered pairs of
points where i # j # K:

n n
Cplp)=Z I by (py),
1 <)

where n = the number of points in the graph.

Freeman, 1977



Betweenness centralization

Then a natural measure of the dominance of

2
S QQ:S
the most central point is
S 3 6 I n
Q Z [Cg(pc*) — C (py]
5 5 i=1

0—0—0—0—0 R=
0 4 12 2 0 B n-—1
4° 507 6.07 507 '°4 which is the average difference in centrality
' ) between the most central point and all others.
8 o 17 i
‘ 0 Freeman, 1977
46 46 46 46
0o

Bavelas, 1950



Betweenness centralization

Novel Cg
La Fortune des Rougon 0.142
La Curée 0.105
Le Ventre de Paris 0.167
La Conquéte de Plassans 0.13
La Faute de ’Abbé Mouret 0.187
Son Excellence Eugene Rougon  0.271
L’ Assommoir 0.185
Une Page d’Amour 0.162
Nana 0.127
Pot-Bouille 0.126

Novel Cp

Au Bonheur des Dames 0.159
La Joie de Vivre 0.088
Germinal 0.245
L’Oeuvre 0.412
La Terre 0.097
Le Reéve 0.208
La Béte Humaine 0.141
L’Argent 0.364
La Débacle 0.317

Le Docteur Pascal

0.283




Coreness

“The k-core of a graph is a
maximal subgraph in which
each vertex has at least
degree k.

The coreness of a vertex is k
if it belongs to the k-core but
not to the (k+1)-core.” (Csardi,
2006)




Coreness

Novel Order Coreness max Coreness norm.

La Fortune des Rougon 49 12 0.24

La Curée 49 18 0.37

Le Ventre de Paris 39 15 0.39

La Conquéte de Plassans 45 24 0.53
La Faute de ’Abbé Mouret 24 14 0.58
Son Excellence Eugene Rougon 57 18 0.32
L’Assommoir 58 19 0.33

Une Page d’Amour 39 14 0.36

Nana 77 29 0.38

Pot-Bouille 78 31 0.40

Au Bonheur des Dames 82 19 0.23

La Joie de Vivre 47 17 0.36

Germinal 80 30 0.38

L’Oeuvre 64 11 0.17

La Terre 68 26 0.38

Le Réve 16 7 0.44

La Béte Humaine 44 12 0.27

L’Argent 88 22 0.25

La Débacle 88 16 0.18

Le Docteur Pascal 74 19 0.26




oreness

Betweenness centralisation
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Conclusion

Classification through main protagonist and
cores of protagonists.

On this corpus, coreness and betweenness
centralisation highlight different properties.

Diversity within Zola’s narration.



Future works

Take into account weights of
edges for a better accurracy of
“coreness”.

How do we study interlocking
novels ? (Zola, Balzac, ...)

Representation and study of
temporality.



Thank you!




