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A preliminary study on text style analysis

based on information entropy

WANG Hong, FANG Yanmei, HUANG Fangjun
(School of Data and Computer Science, Sun Yat-sen University, Guangzhou 510006, China)

Abstract: It is proposed and verified that the information entropy is a quantitative standard for lexical
richness. Firstly, the English novels are categorized into four groups, namely, magic/science fiction,
mystery novels, humorous satirical novels, and children’s literature. Then the authors calculate the infor-
mation entropy of each English novel, compare the information entropy of the four groups by means of
graphs, and observe whether the difference of information entropy among these four categories consists
with what the authors’ expectation. Through verification, the authors find that the information entropy of
children’s literature is averagely the lowest, and the information entropy of magic/science fiction is gener-
ally higher. According to previous studies and our usual reading experience, the magic/science fiction in-
deed has higher vocabulary richness, and the vocabulary richness in children’s literature is lower. Final-
ly, the authors use hypothesis testing to verify the difference of entropy among the categories. Then, the
authors conclude that information entropy can be used as an indicator of the vocabulary richness.

Key words: information entropy; vocabulary richness; stylometry; hypothesis testing

= TR EEA: 2019-07 -08
BEeTH: EREAKREES (62072481, 61772572); HihEFRASHATE (61811540409)
fEERI: Fih (1996 4FEE), By HARAE: PaEET S5HEE% . HEHEERGEELS; E-mail: 13719175117@
163. com
BISMEE: FHM (19664E), 0 MRAM: HLa¥I S5HESY | AFERGER L 4E; E-mail: fangym@mail.

sysu. edu. cn



114 Rl K2R (ARBIERR)

50 %

1%%)@? (entropy) %ﬂeﬁﬂ:fgﬁl@ EP E’J—/I\TE%
&, EWMRTHEENAERE . FEaMNEK,

A AEAR 22 07 A — 2 BRI o AR S i
TR B BB 1, nT RUR AR B R LR S
L A e OGS T AR N S A 1] 4 BL
(supported vector machine, SVM) #EAT 2% AR K
W=y, Ar RUR S BRI BCRHE , SRS FEE T
ARG . 6 TA PR, 5 B —E W
B (EHISRR B HEA AT R ™ 1), AT LA
{5 FH B T A 5 0 4 0 A A 22 i) A BB R AT
SRR MR ASTE AT DI B2 vt A AR B9 0

SCAS BT 5 R AR AT LR A AR AR 1
FOREA, SRR AU BT 2 S R A
AR ORI — A B F R — AN
AR 2 AR ORI A K A /NG A b A]
RESE N6, ([ A e 13 e At m] BE 25 FR A PRI X o
FIRITE XS SCAR AT R AT F o 26 vpr, 15 X%
Je— N HELZ Wy ARG o BEWTE F AR TE
SCAR R APAT BRI BRI HT o 75— L8307 i
SRS L, TR T A A A N

T A2 (stylometry) J&—113& TiERHE
MG A J5 %, RSO BT 5 R AR ST 0T
FEHTRARE T HETE AR 2 2 X S0
PEAT I XA B9 0 A, 38 X AN TR A 2 B A o B
T H WS AR SEAT XS LG, A5 B R 22 T A
B2 S, DA A [A) AR 2 R AT ] B A 1R
SCHR (9] X o3 2 R B T P 2 A 3 A i 2EA T 20
B, o Bl T PR B A /NG X/
YL AR ST S, RSB IR DA R S 1R 1) 2 4 T
PR TR SRR AT LU, e BRIX S8 1 F R AR fE S
OB 2 M X 0 I P A o A P A 2 1 5
SR M BT AR R, IR B AN A A
A P S 3] A A U e T B TR /N A P Y S
B . SR DR R IR E X, AR
SRR SRR AE ) o IR IX A A R T AR,
I3 B /N UL AR R FE T RN B AR R
P o DAL S B B4 ) 2 R AR X P A A
HH—A bR, ESCHR [11] xRty /il
PR A AR A9 /N BEAE A BEAT 10 Lo AR 4R
PR —ME B, FEFRE TN, W
ZAEE RN B =S S HOANE R AT
ik o TRE R 45 SCAS A U B — U A R
8B o SO BB B E ] A 2 AR
F AL L (Type-Token Ratio, TTR) X

VEIHE B A E PR BK

AR TR, B A S R A e, O R
AR ECTTR, X80 TTR A4 {8 25 8 B HHRNIE 32
(=R N G R s S T & S R N N
FE B A U . X =B 8 X AR /N AR
it FIAR HE 0 /INBEHEA T X B e BT Je e B, 5 U )
WA /N DL IR = B AR B e — 3

RN EZEE AT a0, IR —
A R A SR N AR AR, X SO
AN 32 R B T AT

FE S b nT DL A BT H B AR A
MR, PR R AN AR B . ANDLE A
TR B R, U IR /NS B R
PERCA N, AR BRI R G . RZ, )
VEAE S b A5 B R DN DB S AR /N 13 FH 31 11 1)
CHER MR, REFICHERTZR, IE
SR SCRRNE £ 8 BENE SRR, MEZ
ERA TR —E IR . 5 BRG] e 6%
JL e — A /INUEAE b R S AR, R A i)
CFEREN— DS H BRI

15

Fiffx i AfE B R RS kA Zhr, S
PIAHRENE, MR R FI LR 2 kA, Fil
HAT B e A A S, PR O B P LA /N TR
AT ARR R 2R, FOEE &G R
w7, MR RWEEAUES B, &R TR
PR Bt/ K F A fEEERE N (),

I(x) = ~logp(x) (1)
[(x) Zp(x) MERPEIEIRPREL, BIRERERBR,
EREPSEET %

B AL B X AR B R R R B
(- Y, 8N H(X) . TEEEIET, (585
AR

FEA RS 5, R AR IRAT 5 BT 1t
M5 B . EAR TR 2T, TR RN
15 RIS AR 2 ot n] DL R 5 TR Y Bt AL
PER/N, A5 BRI RR G IR RN . 4 1H
Dt 22 5, A5 B IR ] A B2 AN A o 1 T
BE B

H(X)=E [1(x)] (2)
=X (1) wlAL, 1(o) B AGRE, EFRR
XTREDLAE 5 FH p () SEATHOP- a5, RInI15 81(5



o

Fih, A FETAEEMEITE S WA T I AR 115

Ba. BLL () MRAX () iz mTF
1= (3)s
H(X) ==Y p(x)logp(x) (3)

A S Ay B L R AN B L AR B
OB — AT SR S O AL AR B, AR AR B
M AT, 2 o i — 25 A5 B 8 A
AN UNCIR IS S T ST SN E sl EHER P
DA SC 2 A b iRl = R

R T RENE L ST B SR A R, X
FIAT — s, NS REEdH. N8R
BOEHE " MR T R BB R e, Fi ik
A AR AT DA (Ul > e 1 A AR

BEN(A) FonFlhALE N IR M B F A Ep &
AERE, pRARFIARENEER, EEN
ef,

N(A)

jlim P{ -p <8}=1 (4)

N(A) /N R LR FAF A R AERIR, 2 N AL
RS R B, R FIE AR A 22 {5/ T —
/NBJECIRE R IE T 10 IR R T LA AR
PRl A AR

TEAE B BT h AR D185 ) R0 X
(4), YRR RIS B HRILT
AR TR R AERNBER . N T RN, H
] A B BORE X T A A B H B A RBOR B, JE T
BRI o PRt T LASE A AR /N Ui A i 1 203 B ol
LS OR IO R FETHIE A — > it B A AR
I, FUEETHA T PR BT, R AL H B A AR
HHOEBR, WAL BT A AT,
R AT B A AS /NS S 15 B0

2 SRRV S

T B AR S RE RS S W ST A A B iR R
B, RS R AT R, e
BEATAEA W AR FNAL B, SRS 25 I A BT X 42
PN R IE AT 0 i Ab O G IR, RS
S, R A BRI TR AR B e

RS E BB AT B 5 I R Y
KA BN ERFRBIAY, SCoEAR R A LR A AR
S ) A5 EE DR SCHE £ BRI 138 B 2%
JERYIE S o IR S IRAE BT A S IR R B
AR, JERR XA PR AR, ARG Bk de 3
AR B (3) IHREEAE. XTI E R
JE T B A T T AN [ SR /N 9 R 1 53 LA

L ) — S ] 5 22 B AT 0 B o BN S0 X —
SRR, BT EE 1.

FEAAR IR Syttt X
2
X SCAHEAT 7317 IF
AV Il AL
v
SRt IR E SRS A
2
TR R
1\
15 B0 e AL B e IR 2 A

(SRR g K e
Fig. 1 Flow chart of scheme design

WE PR, aHrE B 510 S R G
R, BHATEBERAR, RGN text 3C
i, X RN, R —A SRS, EFT40
SRJE IR S S S g R, XS] DA R AR N Y
AR T, PR B T kIR
B 0157 SR B R AR I B B2k, xRk
BE ST .

2.1 HAEE

A FEMB T ORISR, R
WSO /INURAE i = 2 0 ) R S [ 1) /N DA
S TAETAESE, A —JFaE WA /N U A i Y A
A BEOA [R) A 28 0] W 4 o AR SCHE B ST/ DA o
YR, Sy AR BELIENLT/INGL, HERL/ UL |
BN L L SCE . T8, REIE
ZANGAE S, AR EE LA U T . B2
ANUEATE b A% BRAE B R AT 5028, A BEZT/RH £ /N
i, CRRIEEE) RBNNIVES o —2, (i
) RIVINERIVE B R Ry — 2 . XA
R T ERFE AR A BN AR Z AR AR B
FREEAA A X,

i T — 2 /N AR 32 B R PR, 7E R
AR ME R B T SChR B /e 2, BRI 2e 43 H g
BN = A/NGAE S, H 2R Hagks—
A/NBIAE S o B R S — 2R /N U i R R
i, PSR I/ INUEAE i B D X AR B A RN
3P R RS2

A — S/ NUEAE S AE R - R E] T PDF %



116 Rl K2R (ARBIERR)

50 %

DA I 75 B85 PDF 554K Ry TXT SCA SCR #2816
W& AR B TR AR i T H, I AT
B OGRS PDF 40k SCAR ST T

B 2R ALIAE 110 A/ GEAE &, Hrh BEZT/E
ZIINULIET 34 4%, HEFR/INBESE 39 4% g BRINUA /N
vt 164, JLEE I 21 4%,

2.2 T4 545iAE

G LR BT X 5, AR 80 R RSk
i) o PRLCTE 3 im] B sp A, B T AR AT AT B
D s el NS 7 8 23 I I R PR S S s A

TESE T S ) By i, AR ] B 30] R [RS8
MAZ AT XAy, B, do, does, did Fl done %
A [a]—A~Ba], An SR SCAS i BT do 13 P Ff
B, BCSN do ik — i) BT Uk, IR 2
2 R U AS HLIA]

PR, E 4330 B[] Bsf 1 224 25 AN ] X 43 52 3]
AU TR, JF HX T > S a) S HAE )5k U
DORE A RE LA MEAf M e T 8 . (2 AR B O 5K
PR S 3R] A R B IR, AT R TR B AR ML A
2 ETE AT, (AR EAER YR
FERA E, TAS R I 0 T 05 T ASTE T ] 1451
JE TR A S AR  [R) B,  HE A OR] A D R RO
AT BB 2 R FMLAS 22 2 1 ik b A7 22 2 Ik
A B AT R kT 501 2 1) A % B 28 I LA SRR TR
W, ARG ESWAET I,

Python 7E 54 43 B L 1A 5 AR K AUIEH, 78
AL FEdwiREME TREZMRE AN T H, A3
TE 43 i8] F1 A B b 25 R fdH Python H Y NLTK
JE N, NLTK AL T 0l T H, JEHSX T
I3 F R R R AT AR, BERS A ASUH IX 3%
R R4 L s B A e ElE W RBAR D
bR C H T 2508 (1) JRE 38 S LA 9 e e
Rk

[ IR} Python Y NLTK J22 Had 2 41 14 52 3] 1) 25
Fp 2R J5 o8 TR (4 T 5L, 461 4n 8 A 250 b 412 2y 3]
SO RN 71985 8 7Y S 8| N S R i 4 g <
ST REN:, EEsitrEr . Bk, 7
A3 VRl FITE 1 ) S ir] B Python 9 NLTK % .
2.3 ERBITHE

TEAS BT, REA/NBIAE S, SRR
SVBORE G R L) B R EOR 1, SRR,
AT DL U I Sy ] BB TE S 1 . AR DS )
KECGEE, AT LR A A 500 3000 A S 1 7
A

SR RS B A HE RS L R EAT SR W HL
MR, R R EOR DL 2 MR X 5, R
i) E R R ARE 23 L R M 23R 1% % SR e A5 31— SBR[
X ZEAESEAT RN, RIS bt S R e] 453
NI SR EE

X T REA/NGE, g P — A B, #R T 2
W HC Sy 2R 2 M AR, A RE T A D S IR Y SR
WURIE SR, AR 29 By AR AR, SR
SEAN IR 0, XAEFLRESE T AR A/ NBLAE Y
S ) SR 20

X TR, YW SR,
BRI AE SO T B OB, A5 B IREUE
FHUR B L S2 i) i Sk, RIVRT A5 21 53] H 30 1) 45
o FHNE JRECEH, FHFRER R
WRIE (3), BERMA LK ST, s
FREA N E B

TESE PR SE BRI e, i TS 3 TR g 4436 L Bl
i) ) R R ) R BE S S W fE R, PRI IX
HEZ R T X PUFh S

PR, TESE MU R R R bt e 2R
I B B AL (count), JFHALFTA S92 (£10
i . BRI MEN) fES — kY. RE
FIH Python Y 5 M ixX —Hdla 4548, 7 3L B — 4>
LR E—D It (key, value), 7EXH AL
key oSk HLiR], H value i s BLiA] H BRI 2L, AL
W) key ;A FRVFEL SR o Py 51 3R P A — S R
WL, HIRORR 2 AR T, AR B
W L2 PR3] R key XN ) value B 1. QiS22
Bk, DU (Y value fEL F 3

R J i T X AN, ek T e Y g — (BN
(key, value) , H value Bi LA /N 5 A9 5Z 8] B3 %K
(count) , 73 B 5L 2 1% 5 1A A TR1L . HTIX AN ) 43
VE iz B0 ia) th B R BE R, AR 5 B Y 31 5 X
(3), SRAFIEA/NULAYE B 1A -

2.4 RV i IE Y] R H AL IR B4R

XU IE Y R BAE TR JEE o > oA B B T
A LAR TR B2 27 2] i 0 pR R, AR B B 2K
PRI B -1 B +1 Z 0] ol TS0 A B S A 1R
VRAET BN 12 22 [0), PRI Al RS XU 1E D) BR R —
AR, A S0 A B AR RE A ) -1 2+ 1 2 (7],
AR 22 1] 14 22 S0l st 2= O

2.4.1 EWE&E MU IEY k%L
tanh (x) = - e:' (5)
ex + e £d

Hog LN (o, +o0), fHECN (-1, +1). %R



o

Fih, A FETAEEMEITE S WA T I AR 117

BB AT = e B 5 2 -1 2 +1 2z 6], 2 2R
2R AE DT Y PREC RIS, R AR AR 9 L DR —10 31+
102 [a] .

1.0 4

0.5

“10 s 5 10

—-0.5

-1.0

K2 XUt D] e g A R
Fig. 2 The figure of tanh—function

2.4.2 AW EAREEIE  SCK T AE R
BAEEAE 7 B 12 22 8], R AT DATE K 0L 1
VIR R BOHAT R, B FRFL M (0, 0) 3
(9.5, 0)o HAFRJS R IEY %L :

x-9.5 —(x - 9.5)

€ - €

tanh (x) = . (6)

FCEMRANPE 3. IRl DU, 2 R B i e s
RN ANE o NE- &/ SR ES R IR W L WU EER V6
BN ER, BOREAN [R) 0 2 T) 114 2 591 2 v Xk

1.0

P95 4 o (¥ 95)

0.5

-1.0 4

K3 P Y tanh pRELEN (R

Fig. 3 The figure of tanh~function after translation

2.5 HIER

5 3 1Y B A N BEAE S a5 B £ e B L
R B R AT JE AR B, DU T )5 S i 4 A 45 3]
ZEIR

BT B A 0 B RO, F IO TR /N
VR AP A DU AR R B g, B

B W N R (o 2 7 7 1 I 2 N i £ )
VEF AT LIRS 21 0 /INBEAE B 45 B KT 2
{8, AR e s AR ] — > EAk b, XAERUIE L T
LIRSy

TES3 T Z 1, 8/ BEAE it i 15 B4 B0
Fenyr X EH ok, S8 5 8 AT WA 5B o
I L AR AR A /N B 15 B AT e 1 O X &2
PR R . HRRIUZE /NG, I DY SR AT e B, XA
REAE 5 M At PURR ST 8/ NS S A A X

DO R AR R B (R R N T S
TR /N T B DY S5 AN TRl AT 2 B, X RE AT 4R
IR LA B AHENIE, [R5 AR

TE 2 B Z BOR B s S AT HE R, (45 U 2 AT 2k
By e Ak e A R g — i AR R, X T
£, Python H [RIFE LA T 4R J7 {6 1% 1 /€] T EL mat-
plotlib 72, AT LAAR 5 (e by 0 5t 64 7 220 1
3 4RI

X TSRS B 0 U S/ N AR AR S,
PRISFA B EE 2 LB H AT o . TR
g Irk B Z A e M RSO E D) ek &, RIS (6),
P A5 LIRS B -1 2 +1 2Z ]
3.1 BEL/RLIINGE S

FEZIRHL /NG B IR 1R . RIS —
G RAEE , IR EE XN AR, 5=
G I e B A/ INURAE i AR B, e — 8k
7N B 2 B B BT AT /N B 45 B Y F- 2
B (ZJF M RAsER RS A R Y 25 50) o

AT BB R, AR BEL)FLLT /NG
15 50 0 5000 R i s, A B RAE 10.5 L |
AHBEZNEBMAEC BT 11, IEEWH
W& X EE, BWBEL)/BRL) /NN R AN E
PR R, WL R A, hTREL)
PN 3E T — A8 1Y 5 B0 5 A 3% R — AR
A, bW EHEM LS EZ, WEFEE,
X /NG Y TR I T R R E R AR 2 AR . FE L
BT, BELI/NUEIE 28 s A e
A", Frig AR ss it FURHR L) SCEE AR S TS
(1 —> 55 B 58 A AN ] 08 S A R . At
FA B IR IAEE | RRER A KU IR L AR
SR G AR B DA EA A C
MAFRINE . Pis . SCIRRNEF 455 Y, XA
23 T S ) 4B R A /N Y R AR S LA
X5 IRATTAS B A5 205 i B S e ok Y o2



118 RS (AR 5559 %

1 EXIBL) DR B

Table 1  Entropy of magic/science fiction

YE# F4 17 B FHMH
Harry Potter and The Chamber Of Secrets 10. 669
Harry Potter and Deathly Hallows 10. 556
Harry Potter and the Goblet of Fire 10. 805
J. K Bk Harry Potter and The Half-Blood Prince 10. 843 10. 701
Harry Potter and the Order of the Phoenix 10. 950
Harry Potter and the Prisoner of Azkaban 10. 636
Harry Potter and the Sorcerer’s Stone 10. 450
The Fellowship of the Ring 10. 811
2 . FER 4 The Return of the King 10. 740 10. 765
The Two Towers 10. 744
Twilight 11.223
Breaking Dawn 11. 139
s 5 IR . MR New Moon 11. 146 10. 807
Eclipse 9.972
Midnight Sun 10. 553
The Gathering Storm 11. 175
Crossroads of Twilight 11. 098
Winter's Heart 11. 208
The Path of Daggers 11.252
A Crown of Swords 11.241
PAA%E. ot 11. 070
The Lord of chaos 11. 115
The Fires of Heaven 11. 030
The Shadow Rising 11.061
The Great Hunt 10. 812
The Dragon Reborn 10. 524
Forever War 11. 127
It BIREG: Forever Peace 11. 068 11. 045
Forever Free 10. 849
A Game of Thrones 10. 978
A Dance with Dragons 10. 939
A Storm of Swords 10. 778
G 5T 10. 877
A Clash of Kings 10. 832
A Feast for Crows 10. 858
The Eye of The World 10. 958
B 3. 3.2 EE/NESH
ﬁhuﬁk¥ﬁﬁ7u%%HA¢%¢%T HEF /N i T I SC AR R /N, PR Ik

/NGRS (5 B 2200, 193] — DX B(E B MECTRELI/RHLI/NBER L, 2 A L BeA AR 4
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Table 2 Entropy of mystery novel

YE# T4 E¥=N S {H
The Adventure of Sherlock Holmes 10. 464

TR IE /R The Memoirs of Sherlock Holmes 10.317 10. 546
The Return of Sherlock Holmes 10. 849
Curtain — Poirot’s Last Case 10. 267
Cat Among the Pigeons 10. 176

B And Then There Were None 10. 406 10.172
Murder on the Orient Express 10. 243
The Murder of Roger Ackroyd 9.770
The Nine Tailors 10. 448
Clouds of Witness 10. 965

Z VG . ZEHR Murder Must Advertise 10. 620 10. 521
Strong Poison 10. 134
Gaudy Night 10. 440
The Lady in the Lake 10. 097
Farewell, My Lovely 9.970

T, ERIEH) 10. 301
The Long Goodbye 10. 608
The Big Sleep 10. 527
The Glass Key 9.935

SRR A Red Harvest 10. 274 0. 101
The Maltese Falcon 10. 364
The Thin Man 9.352

I The Silence of the Lambs 11. 105 o7
Red Dragon 11. 043
The Lost Symbol 10. 493
Deception Point 10. 902

P AT The Da Vinci Code 12.321 11. 113
Angels and Demons 10. 909
Digital Fortress 10. 941
The Gracie Allen Murder Case 10. 472
The Winter Murder Case 10. 570
The Scarab Murder Case 10. 744
The Kidnap Murder Case 10. 687

. ik The Kennel Murder Case 10. 720 10. 768
The Greene Murder Case 11. 069
The Casino Murder Case 10. 825
The Bishop Murder Case 10. 943
The Canary Murder Case 10. 993

JEZTRM] /NG PR/ AR B0 B YE AR T RE L)L) /N LAY

2 P REd AT DUR Y, R UL, 4 F R R, X W nT AE — R RS UE S
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Table 3 Entropy of humorous satirical novel

=2 B4 R B FEE
A Tale of Two Cities 11. 149
Great Expectations 11. 028
U EE 10. 732
Oliver Twist 10. 020
David Copperfield 11. 060
A Bird Of Bagdad 9.543
A Blackjack Bargainer 9. 980
A Chaparral Christmas Gift 8. 798
A Call Loan 8. 824
OR=v A Cosmopolite in a Cafe 9. 206 9. 356
A Little Talk About Mobs 8. 341
A Matter of Mean Elevation 10. 009
A Municipal Report 10. 038
A Chaparral Prince 9. 464
. Animal Farm 10. 164
Irifi . WBUR 10. 575
1984 10. 986
[ Vanity Fair 11.423 11.423
) The Million Pound Note 9.509
O, ki 10. 157
The Adventures of Tom Sawyer 10. 804
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Table 4  Entropy of children's literature

(= SIZ4 & FHE
X5 W« REIR Alice’s Adventures in Wonderland 9.702 9.702
Treasure Island 10. 194
PAARE « W% 0% New Arabian Nights 11.276 10. 497
Dr Jekyll and Mr Hyde 10. 021
The Nightingale and the Rose 8.359
The Happy Prince 8. 807
The Remarkable Rocket 9. 003
The Selfish Giant 7.817
HHR » F/RTE The Young King 9.679 9. 005
Birthday of The Infanta 9.990
The Fisherman and His Soul 9.756
The Star Child 9.058
The Devoted Friend 8.572
How to train our dragon 10. 505
How to Speak Dragonese 10. 566
FEVYIL - F IR How to Cheat a Dragon’s Curse 10. 484 10. 520
How to Twist a Dragon’s Tale 10. 595
How to be a pirate 10. 450
Charlotte’s Web 10. 086
E*Be R4 Stuart Little 10. 132 10. 186
The Trumpet of the Swan 10. 341
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Table 5 The mean and varience of entropy of different novels
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