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Stylometry of co-authorship: Charles Dickens and Wilkie Collins

ToMOJI TABATAT?

The Victorian author Charles Dickens collaborated with his younger contemporary Wilkie
Collins on a number of stories, typically for the Christmas Numbers of his journals: House-
hold Words and All the Year Round. While some of their collaborative pieces were written
with the assistance of other ‘staff writers’ including Elizabeth Gaskell, Adelaide Anne Proc-
tor, et al., four works are known to have been co-authored by Dickens and Collins alone
(Nayder, 2002). These collaborative writings vary in design and style from one another as
well as in theme and setting. In some cases, even one chapter can be read differently from
another due to the varying proportion of contribution by each of the duo.

The present study applies computational techniques in an effort to detect stylistic dif-
ferences in the collaborations of Dickens and Collins. Random Forests was employed to
spotlight lexical variables that strongly differentiate between the two authors. In my ex-
periments running Random Forests on a set of 48 texts (24 Dickens texts versus 24 Collins
texts), the Dickens texts and the Collins texts were classified into two distinct clusters with
the accuracy of 96-100%. Some 100 marker words identified during the process of the
Random Forests run were then used as lexical variables so as to examine relationships be-
tween the collaborative texts and the canonical works of Dickens and Collins. The results
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of this study present internal evidence of how the two authors were ‘unequally partnered’
with each other.

1. BU&®IC

1.1 Dickens EIDERDIASHRL—> 3>

WEY 4 7 b)) PO NGLESFK Chales Dickens (1812-1870) &, F-583 3 #iZE Household
Words & All the Year Round @ Christmas Numbers (7 U A< AR 141712, Wilkie Collins
(1824-89) it ‘staff writers’ DF 2 H THL K DEMEF L T 5%, 205 DIEMDE |
1%, Dickens 73, HEOEMZIEIZ, HEIFI7oy b oF v 2 b, MEOEEZM»L TR
i, (“conducted by Charles Dickens”) U CHIEE I 7- HAFICMEBEL L T EF2bD
T®H 5. Mughby Junction & No Thoroughfare (1867) ZIRE, %9 L 7-FMiEMIZESA THR
INTWBED, ZDIH B, Household Words @ Christmas Numbers |Z#&# S 1172 EMIZ D
TUE, RENEEORGRZ 826 131FEHF DREDHBETH % (Thomas, 1982: 140). Thomas
(1982: 140-152) IZ£5HIEHE ¥ X O Stone (1968) % £:35 12, Christmas Numbers D7 s #—
BRERL TV,

AFHTIX, Stone (1968), Thamas (1982), Nayder (2002) I & - THH 5 2 T\ 2 Eik
IEHRE B £ 12, Dickens & Collins ~ADHIIC X > THEINAZ EWHHL T 51E
M4 (ED ERD RT3,

# 1 Dickens & Collins DIEFHIEN, 4 51
Table 1 Four collaborative works by Dickens and Collins

No. FEFRAE (Date) PR (Title) I (Abbrev.) FREEEL (Word-tokens)
1 1857, 1866, 1874 The Frozen Deep"1 (FrozenDeep) 28,434
2 1857 The Lazy Tour of Two Idle Apprentices (LazyTour) 40,214
3 1857 The Perils of Certain English Prisoners ~ (PCEnglishPrisoners) 36,409
4 1867 No Thoroughfare (NT) 47,914
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1.2 EFFEFMIEERICED < authorship

F 1 ICET BT D 9 B, The Frozen Deep & No Thoroughfare 13 % & b LB & L CHF
PN bDTH %, The Frozen Deep 1%, % DMK E %i6#H & 72 - 7z Sir John Franklin 3
V% 1845 FE DRI L IR L 72 & & 2R TEELE 2 AF L, SRiE00 A
REDTO N W REM 2 /R L 72 Rae LG IT LT, EMEKIZEERICEbNMmE
7% & L7z &38R T % Dickens 2% Household Words 561 C Rae [t Liginz b 22 L %
Hiune L CEREEETH S, ZOMEMIE, Dickens 370y FEBLUIFX ¥ A FEEEL,
Collins IZfThHt 7 T EICKIRZAWET 2 i L T 1857 4RI B S #17:4%, 1866 4 & 1874 4f
IZ (Dickens & DRI HHEED T % 72)Collins A3eKE] L 72 iH3H 2130012, FafalicE S
HoNTbDOVH 2% L, BEOBRAENEET 5 (Nayder, 2002: 10). FEZZRVT, 13
XGNP D dialogue 72V TIEMDREL S 1L 2 BN, Y - B - 8ifF - LR &
B % & narrative & BB AP D dialogue % V1 AICHLAG DR 72/ & DS EEN R ZRIK
Ewicd, ZOFETIINIEHEEIT) 2 LIFERETIER Y, Z I TRMATIE, The
Frozen Deep IZ 2\ T/hgib Iz b Dz w7z,

No Thoroughfare \Z2V>T S, The Frozen Deep [AR/INGIRZ 3R E L7z, T OEMT
1% ActIl % Collins %%, ActIIl % Dickens %, ZHLZNHMTHEL T35, ActLIV,V
FADIHEBHETH % (Thomas, 1982: 152),

The Perils of Certain English Prisoners \Z, “ A\D 3 HFEHSAMETH 5. Thomas (1982: 146)
£ & % Allingham (2011) IZ X #UZ, Chapter I, III % Dickens %35, Chapter I % Collins 7%3HifH
THEL TV,

The Lazy Tour of Two Idle Apprentices Tl%, Dickens 2SHMCHIEE L C\> % Chapter IV %
FrZ, fthod>E X Dickens & Collins DILF#EEIC X % (Nayder, 2002: 106).

2N o HFEINE R (external evidence) # £ L D72 bDRFE 2 TH 5,
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Table 2 Attribution of chapters based on the bibliographic records (the external evidence)
No.  F&#4E (Date) T (Title) Part Authorship

1 1857, 1866, 1874 The Frozen Deep Collins & Dickens = Collins

2 1857 The Lazy Tour of Two Idle Apprentices Chapter I Dickens & Collins
Chapter II Dickens & Collins
Chapter IIT Dickens & Collins
Chapter IV Dickens
Chapter V Dickens & Collins
3 1857 The Perils of Certain English Prisoners ~ Chapter I Dickens
Chapter II Collins
Chapter IIT Dickens
4 1867 No Thoroughfare Act1 Dickens & Collins
ActII Collins
Act ITT Dickens
Act IV Dickens & Collins
The Curtain Falls Dickens & Collins

2. EBEEAEBHRICEDSFEDOH5

AfiTl, Dickens £ X U Collins ##1Z 41D canonical 7 {Efh 24 MO0 674 % a—3
AERFMHE LT, ZADEEOERZ R 2 ECEHBEOE WIEREE 2T %,

# 3,413, ZNZN Dickens, Collins DY 72— 22K T 2 EH—ETH2. DD
RO 3 HDBMRLE 1388 T 2K, BHREICE W TR 7L e LTER L TWw 3,
% 453N A 53 Y — %% T, Dickens, Collins 312, (AT Mlo) /Nt (Fiction) DAl
Sketches % History 72 EH & DT 5,
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B3 Dickens 07 7 A b 24 K 1993; Rayson & Garside, 2000; Henry & Roseberry, 2001; 5L, 2003; Scott & Tribble, 2006;
Table 3 The set of 24 Dickens works
etc.)
No. Texts Abbr. Category Date Word-tokens
1 Sketches by Boz (D33_SB) Sketches 1833-6 187,474 £ 4 Collins OF 7 % b 24 1
2 The Pickwick Papers (D36_PP) Serial Fiction ~ 1836-7 298,887 Table 4 The set of 24 Collins works
3 Other Early Papers (D37a_OEP) Sketches 1837-40 66,939
4 Oliver Twist (D37b.0T) Serial Fiction ~ 1837-9 156,869 No.  Texts Abbr. Category Date Word-tokens
5 Nicholas Nickleby (D38_NN) Serial Fiction 1838-9 321,094 1 Antonina, or the Fall of Rome (C50_Ant(onina)) Historical 1850 166,627
6 Master Humphrey’s Clock (D40a_.MHC)  Miscellany 1840-1 45,831 2 Rambles Beyond Railways (C51.RBR) Sketches 1851 61,290
7 The Old Curiosity Shop (D40b_OCS)  Serial Fiction 18401 217,375 3 Basil (C52_Basil) Fiction 1852 115,235
8  Barnaby Rudge (D41_BR) Serial Fiction 1841 253,979 4 Hide and Seck (C54_HS) Fiction 1854 159,048
9 American Notes (D42_AN) Sketches 1842 101,623 5 After the Dark (C56.AD) Short stories 1856 136,356
10 Martin Chuzzlewit (D43_MC) Serial Fiction 18434 335,462 6 A Rogue’s Life (C57_ARL) Serial Fiction ~ 1856-7 47,639
11 Christmas Books (D43b_CB) Fiction 1843-8 154,410 7 The Queen of Hearts (C59-QOH) Fiction 1869 145,350
12 Pictures from Italy (D46a_PFI) Sketches 1846 72,497 8  The Woman in White (C60_-WIW) Serial Fiction 1860 246,916
13 Dombey and Son (D46b_DS) Serial Fiction ~ 1846-8 341,947 9 No Name (C62.NN) Serial Fiction 1862 264,858
14 David Copperfield (D49_DC) Serial Fiction ~ 1849-50 355,714 10 Armadale (C66_Armadale) Serial Fiction 1866 298,135
15 A Child’s History of England ~ (D51_CHE) History 1851-3 162,883 11 The Moonstone (C68_MS) Serial Fiction 1868 196,493
16 Bleak House (D52_BH) Serial Fiction ~ 1852-3 354,061 12 Man and Wife (C70-MW) Fiction 1870 229,376
17 Hard Times (D54_HT) Serial Fiction 1854 103,263 13 Poor Miss Finch (C72_PMF) Serial Fiction 1872 162,989
18 Little Dorrit (D55_LD) Serial Fiction ~ 1855-7 338,076 14 The New Magdalen (C73.TNM) Serial Fiction 1873 101,967
19 Reprinted Pieces (D56_RP) Sketches 1850-6 91,468 15 The Law and the Lady (C75LL) Serial Fiction 1875 140,788
20 A Tale of Two Cities (D59_TTC) Serial Fiction 1859 136,031 16 The Two Destinies (C76.TD) Serial Fiction 1876 89,420
21 The Uncommercial Traveller ~ (D60a_UT) Sketches 1860-9 142,773 17 The Haunted Hotel (C78_HH) Serial Fiction 1878 62,662
22 The Great Expectations (D60b_GE) Serial Fiction ~ 1860-1 184,776 18 The Fallen Leaves (C79-FL) Serial Fiction 1879 133,047
23 Our Mutual Friend (D64_OMF) Serial Fiction 18645 324,891 19 Jezebel’s Daughter (C80JD) Fiction 1880 101,815
24 The Mystery of Edwin Drood ~ (D70_ED) Serial Fiction 1870 94,014 20 The Black Robe (C81.BR) Fiction 1881 107,748
Sum of word-tokens in the set of Dickens texts: 4,842,337 21 ISayNo (C84_ISN) Fiction 1884 119,626
22 The Evil Genius (C86_EG) Fiction 1886 110,618
23 Little Novels (C87_LN) Fiction 1887 148,585
2.1 ﬁfﬂgﬁ (‘key’ words) ;m II:EI IcED>DbH 3 %ﬁ:ﬁ% 24 The Legacy of Cain (C89_LOC) Fiction 1888 119,568

Sum of word-tokens in the set of Collins texts: 3,466,156

T ALY YV, SHAMAROR# LR T BRI 6N TIHE U TREEE (‘key’

words) DHIHIZE 2 A 7 v 7 CThH 5. Henry & Roseberry (2001: 110) (X7 7 A b DRHEGE
N = 5 s 3 4 1\ e N s A o B ) =
(‘key’ words) KD % 3 1CHH# L TV 5, L, 29 L7REER Lo T3 Rfm/ iz Ik L 725 2 — R 2 D Hilig 2 17 9 BRI

RIEEICIENIT %, %5 1%, Dickens DFHEFED 9 B ‘keyness’ (I 2 TIXMEOLEL) LA 40
greater than chance occurrence alone would suggest’. HHERT T 5. %5 13 Collins OfFdhIC AT Dickens DfFdh i3> T overuse (T
Yy N ET BT IALDT I A NEABIAT— SR (11357 A B L L, (i i) INTVRHEETH 5. MAIOHE L#ZE S 525, Collins ZHuLic L CTHEED Y 2

=ZTIWN

‘Key words’ are defined as words that ‘appear in a text or a part of a text with a frequency

FICIE) WEOREEE R 2 4 3% b LT 7 A Mot T 2 ife 2 fio I, BRI FEERL T3, £ 5 D 4%, DF (Document Frequency) 13 247% D&M T 2 % 3CE

FEAILEAED b 5 A & VT FEIHS C ORAHATIHNT 5 Dunning, X C 92 RO 15,18,24,34,35, 40 {212 7 ¥ 74 2 LTl B W43 (Dombey, Pecksiff,
Boffin, Nickleby, Clennam, Squeers) 18 T\ keyness Z/R L TWAIZH b 59, —
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PRSI LB L Z2wnrt,

—fEAIC LS U 751 Dickens ORHEGEE Y A b Bz 100 BHE T 19 HH, Collins ?
FGEY A+ T3 A2 100 HH P 35 HHZ o 2. SO X ) ICRE (52013 T80
DIEFIC L AR L Vb oo, FL(HEOEVWIEHE (Riclila4E) 25 TREE &2
NTL %9 MEZ AT % 7 ®121F, Document Frequency DM ZFE L7 D, A 4
EEAT L0 AT avrdEZoNED, T EROXREEOMES, fF¥axt
2EETSE, LN FRONEEEZ T T 2 HEEE Ly, o, 73—
A CHAAE S —H L TR ZFBIERZ2 YT TENEE L, 22T, APMITIE
Random Forests (Breiman, 2001) % FiiEfiHo Yy — v & LT %,

2.2 Random Forests IC& 3TV X M2 EEEEHIRIY—h—DHH

Random Forests /%, ensemble learing |2 & Z[0lfF « BJHY —LTH Y, & - K L (2007), 7
- HIH - B (2011) 2 ETT 7 A RIS SN, B gL R 5 TR TH 578,
IBICMATT = RICEBNE D@ AR Z T2 L3 T&E 5, AT, v
T LT 4 LA MCHT BREREBOHE 1000 HH2>5 100 HH £ &L IS¢ TEEET-
7o, SYHUREIEEIE 96-100% TdH - 7. 28300 HHDKFIC R b &\ TGRS S, ¥
1 BXOE 6 FHEITHMDOENTH 5. LRITRIEMLIE D BAIIX TId Dickens & Collins
DT 7 A N DIWTEICER T E 5. Collinsn WD 9 B outliers & %> T2 DI, WLED
Antonina ((Efkv—<%28&51C L7 EHY) & {EH D Rambles Beyond Railways (A’ v
F) THH, WINLEOEREIF, KRESTFE - FEPRL L7 7 A FTHS, 2hllst
DIERISELE L7127 TR — 2R L T3,

7 7 121 Random Forests O /155 0> &5 MeanDecreaseGini % £#£(2, E47 100 JHH O
FrEE (BB~ —Ah—) ZAFE LD DTH S,

*1 ZnPIFHT b, Pickwick (9), Nickolas (12), Sam (27), Weller (30), Dorrit (31), Florence (39) 72 £i13 2 Ao 7 7
AR LpERLTwRL, 252, 29 LA (B LS SXRRNBLIERD 513) Rkl LI~
EEEIRVARV,
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% 5 Dickens ? key words {7 40 EH : Collins & Flig U 72354, WEOLEE L (LLR) BEIE)
Table 5 40 most significant key words of Dickens compared with Wilkie Collins (sorted according to log-likelihood ratio)

Rank  Word Frequency = DF  Proportion LLR
1 upon 12,990 24 0.27%  8871.058
2 and 176,688 24 3.65%  8215.058
3 mr 31,312 24 0.65%  5151.845
4 very 14,312 24 0.30%  3639.361
5 so 20,986 24 0.43%  3479.701
6 a 109,288 24 226%  2666.071
7  but 26,202 24 0.54%  2580.812
8  said 30,698 24 0.63%  2457.399
9 pickwick 2,198 2 0.05% 2373.409

10 great 6,975 24 0.14%  2015.407
11 much 7,268 24 0.15% 1912.053
12 nicholas 1,740 4 0.04% 1878.858
13 they 17,630 24 0.36% 1863.395
14 tom 1,846 21 0.04% 1712.521
15 dombey 1,420 1 0.03% 1533.321
16 replied 3,875 24 0.08% 1447.446
17 john 2,113 24 0.04% 1432.579
18  pecksniff 1,250 1 0.03% 1349.755
19 gentleman 4,601 24 0.10% 1344.429
20 or 16,102 24 0.33% 1278.461
21 king 1,687 21 0.03% 1275.183
22 joe 1,172 17 0.02% 1251.145
23 martin 1,121 7 0.02% 1210.460
24 boffin 1,105 1 0.02% 1193.183
25  being 6,904 24 0.14% 1181.222
26 though 3,841 24 0.08% 1180.777
27 sam 1,210 4 0.02% 1143.636
28  many 4,225 24 0.09% 1141.551
29  down 8,408 24 0.17% 1088.151
30 weller 992 2 0.02% 1071.165
31 dorrit 971 2 0.02% 1048.489
32 ’em 1,331 21 0.03% 1047.537
33 old 9,624 24 0.20% 1041.342
34 nickleby 939 1 0.02% 1013.936
35 clennam 938 | 0.02% 1012.856
36 were 17,745 24 0.37% 989.771
37  indeed 2,503 24 0.05% 966.672
38  such 7,351 24 0.15% 961.150
39  florence 1,083 4 0.02% 940.432
40  squeers 861 1 0.02% 929.711
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% 6 Random Forests SZ{T#% 4 5 7 Random Forests D% I H L 72 E# i~ — A — EAZ 100 BH : MeanDecreaseGini F#IIEY —

Table 6 A result of running Random Forests Table 7 100 Important variables: Dickens markers and Collins markers (in the descending order of MeanDecreaseGini)

Call: Dickens markers:

very, many, upon, being, much, and, so, with, a, such, indeed, air, off, but, would, down, great, there, up, or, were, head, they,

randomForest(formula = dat$ AuthGroup ~.,
into, better, quite, brought, said, returned, rather, good, who, came, having, never, always, ever, replied, boy, where, this, sir,

data=dat[,2:301], proximity=T, importance=T, mtry=20)

Type of random forest: classification well, gone, looking, dear, himself, through, should

Number of trees: 500 Collins markers:

No. of variables tried at each split: 20 first, words, only, end, left, moment, room, last, letter, to, enough, back, answer, leave, still, place, since, heard, answered,
M . 17 . . . ~ .

OOB estimate of error rate: 0% time, looked, person, mind, on, woman, at, told, she, own, under, just, ask, once, speak, found, passed, her, which, had, me,

felt, from, asked, after, can, side, present, turned, life, next, word

Confusion matrix:

Collins Dickens class.error

Collins 24 0 0

Dickens 0 24 0 3. HZE{EF & canonical works D ELE
Random Forests DAk L 72 100 THE OFERER Z M- CHBE 7 7 A& —0h1, FK
04 SIOM R FAT L IAERSI 2,3 TH 5, OO ES 4 /& Dickens, Collins D g4
] Cs0_Ant flh & DIBIE - ST 2 B L TV 2,
1 ] Collins u
0.3 —
] ° Dickens Cluster dendrogram with AU/BP values (%)
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0.2 - & 7
i g
T C51_RBR o
0.1 — D51_CHE = 2
"] D46a_PFl 4
(=3
15 Yle 7
D, SB %’ B 567
0 kot
< + o J Lod 35
L AN ERR I
] WeOSITMOnyRLsozrz 2%wozrg o
o1 ] DA:9_DC C57_-631;78asil JEES Og=82 E‘E‘E‘ggeg 52 DR
o2 Nip @ SHiW =1
] st Hs™ BcBE8E2£38E55533 S8POEEES S
| [ ] = o s
_ G z
702 L I L I L I L I L I L I L I L I L I L 8
-0.5 -0.4 -0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4 0.5
1 ZRICRIEEREIEIC X % Dickens i, Collins {fih D224 (Random Forest D BT EEFTHIH 1120 <) gf;f:rca:e;‘;ﬂ?d;::j
Fig.1 A multi-dimensional scaling plot based on the proximity matrix generated by RF: Dickens versus Collins
& o scaime p proxumity e Y ' verst * B 2 Dickens fffi, Collins fEf & IR 4 51t R Xv 77— pvclust IC K BB 7 7 A8 ) v 7

Fig.2 24 Dickens texts, 24 Collins texts, and the four collaborations: Hierarchical clustering with AU/BP values
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Fig.3 Principal Component Analysis on 24 Dickens texts, 24 Collins texts, and the four collaborations: PC scores
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Fig.4 Principal Component Analysis on 24 Dickens texts, 24 Collins texts, and the four collaborations: PC loadings
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The Frozen Deep %R\ TEBIZHHI L 727 7 A b2 H O THOEEN 7 7 2 5 =40,
TN T 1R 2R 5,6 ISR L Tw3, EHEYWESEEZ D LIC LK 2 0 ki
T2 LEREOZ EDBRATL 5. MEDEIIBERHE & OFEDE —F, ZADE
RPILFPEE L 7- T2 1% Dickens I —> T %, Dickens 2% Collins Dffi\> 7255 b K&
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Cluster dendrogram with AU/BP values (%)
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24 Dickens texts, 24 Collins texts, and 14 collaborative parts: Hierarchical clustering with AU/BP values
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Fig.6 Principal Component Analysis on 24 Dickens texts, 24 Collins texts, and and 14 collaborative parts: PC scores
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