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Quantitative Authorship Attribution of Two Authors and the
Evaluation of Variables
— Alice Bradley Sheldon and Ernest Hemingway —

MIKI KIMURA!

Abstract: This is a case study on the quantitative authorship attribution of the works of two writers, Alice Bradley Sheldon and
Ernest Hemingway. As variables, based on Hirst and Feiguina (2007) and Hou and Jiang (2016), the distribution of the parts-of-
speech is selected. In investigating the dissimilarities between the works by Alice Bradley Sheldon and those by Ernest Hemingway,

this study employs random forests.
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1. [FCHIZ

AIFIETIX, I — " AFEFO— 0B Th LR
DOFEEZRNT, CEPEE E SN D Z & D%\ Alice
Bradley Sheldon fEfh#f L Ernest Hemingway {EfED T %
A NyEEEFT 9. Alice Bradley Sheldon (1915-1987: #[H)
I% James Tiptree, Jr. & Raccoona Sheldon & V9 2 43K %&
U CIEARAR « MAIARBAOER E L CEEEE 21T - T
WIAER Th D, EICHMD SF /A HE L TOIER
T, BRI SCEEEIC BT Alice Bradley Sheldon @ B4
£ Tdh % James Tiptree, Jr. 4 ZAFMHEIT Emest Hemingway
ERBEE DI D Z EBZ.
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REEJEIZ L 27 % A My L RRFIC Gini FREICES< 5
BFIZAENTHTERORTEITD. I, MR
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7%k & LTI, Hirst and Feiguina (2007) <> Hou and Jiang
(2016) THEH S, 7F A bHHEITB W TE DA T
SNTWD b 28 L.

2. EATHAR

AE T, Alice Bradley Sheldon <° Sheldon ¢ B4, 3% T
& % James Tiptree, Jr. {EMBEIZBIT 2 SCEMAE B oo ARG
i, ZDOFEFITH L TEHEURROFEEZ W To %
ITo T CHEE B B OFATH R 2R T 5.

2.1 XEMFIZH T HXEFEE

Silverberg [1] Ti%, “It has been suggested that Tiptree
is female, a theory that I find absurd, for there is to me
something ineluctably masculine about Tiptree’s writing. I
don’t think the novels of Jane Austen could have been
written by a man nor the stories of Ernest Hemingway by a
woman, and in the same way I believe the author of the

James Tiptree stories is male.” @ X 9 (2 Ernest
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Hemingway (25 & L7203 & EARARH « IR OIER &
L CEIEIREN 21T > CTU 7z James Tiptree, Jr. (259 5 ML
HEEPMTOIL TN D.

F, MR 2] T, P2 X T4 TR — TV
=T RDERIE, (PIE), EOHBRIUK, ~I T U= A
BEbEL~vyFaRERT—H SF A4 T L2, KR
127 = I =X L SF L0720 LE, ZORINTIOES
A = ERARHOERIL, ZOERNG, FEWA O
FREEFF OB MR MEFR DE N B D LW S 4Tz
L9 X 912, Ernest Hemingway & D LL#gE 217> T 5.
22 BEXHFROFEEAVEXERLER

Alice Bradley Sheldon {E&:#f & Ernest Hemingway {7 & B
W LR R SRR TR EE AV COEEIT o e TIFgE L L
T, WCEVEE BN EH L7~ Kimura [3] 2% 50
2.

Kimura [3] Tix, € D %EH & AL S Burrows [4],
Burrows [5], Burrows and Hassal [6] 72 E CERAIN T3

M B RES BAT S0 381 & TRFENAR] 2L LTRA
L7, #WEFFIEE LT, ik LogEFIETHDL VL
FRAy—=NT = A NT v TEESL T TRE = L
FER 3 (PCA) , #bfid 0 O ETIETH 5451558
EYR—_I F =< (SVM) AW, b DR
T3 % VT, Alice Bradley Sheldon B4 2 443% (James
Tiptree, Jr. & Raccoona Sheldon) {Efh#f & Ernest Hemingway
YERBED 3 T TV —TORAERFELT-.

A RER BAT 50 SBE AV CRFEEIT -T2 8 2 A, 7
T A B —4 T & RS 43 HT Tl Alice Bradley Sheldon fEfh
HICBT 24X TOXKREIHR TS ool —F
Alice Bradley Sheldon {E&:#f & Ernest Hemingway {F&h#f 1%
FEARICTEENRFRE CTH o7z, K 1 ITIXERG Ot %
R

Dim 2 (11.475%)

Daihiny

1 ERGTAT “RoC AR X (BT A1)

BJ 1 OHARKIZ BN T x oA DO FHICHE L TV DD
73 Alice Bradley Sheldon /ESHEETH U, x D ED F AN A
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BV 25 D7) Ernest Hemingway {EMEETH 5.

T, #Ed Y ONETIETH BB E SVM D4
HIEMERIZTNZI 93.66%E 96.49% Th-o7-. 2 bHD
BRIV TNV A R ESW T IEMR O L H
BlZEEl> T3,

WIZ, DM E SN B R 2R~ T. miam%
ERE & UCERA L7256 ClE, #hliZe LOSETIE 2 T
ILHBIR AR ATREIE o 2. BV OB FIETH L4515
Br& SVM O FIEfERITZN T 88.03% & 95.77% TdH
S, TNBOIEMERIIY TN A XSV IE
EROKEELZAEZICEEA > TWA., 20X 912, Alice
Bradley Sheldon 1Efb# & Ernest Hemingway 1E&hfE (%548 7]
HEThd EfbmthTonsg.

3. RASWIEI(HEXRDH

3.1 SwIZBWET—4

AHFFETIELLT O 12 it OB O 58 & Bk L Alice
Bradley Sheldon (ZE~X 865,802 7&) 22— /R AEHELE L 7.
7% 11T Alice Bradley Sheldon = — /X ZAHEZ |2 A L 72 JEEA
R

# 1. Alice Bradley Sheldon JEEA

(TS HRRAE
1 Brightness Falls from the Air 1993
2 Byte Beautiful: Eight Science Fiction Stories | 1985
3 Crown of Stars 1988
4 Her Smoke Rose Up Forever 1990
5 Meet Me at Infinity 2002
6 Out of the Everywhere and Other | 1981

Extraordinary Visions
7 Star Songs of an Old Primate 1978
8 Tales of the Quintana Roo 1986
9 Ten Thousand Light-Years from Home 1973
10 The Starry Rift 1986
11 Up the Walls of the World 1978
12 Warm Worlds and Otherwise 1975

AWFFETIE, £ 1 TRLEEARNOHE L2 —/ R
& FEN TS Alice Bradley Sheldon 4= 72 1E&h % x5 &
L 7=. F£ 7=, Ernest Hemingway {Efh#IZES L TIX, The
Complete Short Stories of Ernest Hemingway % JEAR L L T
Ernest Hemingway fR{EMA 69 EMME Eira— N2 (4
271475 FE) AR, HfTRIG L L.

AHFFEIZ I3\ T, Hirst and Feiguina [7] <° Hou and Jiang
[8] ICEDSETHF A M oOmFAS Mg s LTHRMA L.
AHFFE T Gotagger &V D V7 b =T ML, SO
T T—arE{Tolz. 2 |Z Brightness Falls from the
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Air \CEGAZ 7 DT )T — 3 »&1T o 7 Gotagger DHLT)
Bl &89 %, F72, Gotagger DELFAFX 7w M EFK 2R
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Gotagger O fnFftEMICED &, MF4FA, Meldd bigram,
FhEA O trigram &5 3FROEHA MM LZ, £/, 280
dispersion Z#Ft L, T10FLL LT ¥ 2 MIHBLL TV
WS DOBIBAIT - 7=,

32 o

AW TIL, Breiman [9] TZ O FEREE I, 4 -+
E[10] iZBWTHA 72V % VDT F A M FFEIZEBWT,
SVM %5 DREAF D 5y BIEIC R TOBRREE A 0 & Rl
FTHNTNWAE TV H LT+ LA NESETFIEE LTEHAL
7-.

321 AN

ShE A N TIT 2 7127 F A M EOREREZ R 2 1ITR
9. & 3 75, Alice Bradley Sheldon72 1EdtH 66 EfRASIE L

SHBEEINTWBEEWS Z NGB, F 72, Emest
Hemingway69 ﬁzuqu 66 1”EuuZJ>EL< HHIhTWS En
ST EHB LT SR LT — % & v Mokt
T 54 ﬁE%#i93&%tot i, BTt A X
HEHAEL L0 EERREZAEIC EFE> TS,

F£3 TUFLTFLA NS

Alice Sheldon | Ernest Hemingway

Alice Sheldon 66 6

Ernest Hemingway | 3 66

s 2 WS | A
CcC Coordinating conjunction
CD Cardinal number
DT Determiner
EX Existential there
FW Foreign word
IN Preposition/subord. conjunction
1 Adjective
JJIR Adjective, comparative
AN Adjective, superlative
LS List item marker
MD Modal
NN Noun, singular or mass
NNS Noun, plural
NNP Proper noun, singular
NNPS Proper noun, plural
PDT Predeterminer
POS Possessive ending
PRP Personal pronoun
PRP$ Possessive pronoun
RB Adverb
RBR Adverb, comparative
RBS Adverb, superlative
RP Particle
SYM Symbol
TO to
UH Interjection
VB Verb, base form
VBD Verb, past tense
VBG Verb, gerund/present participle
VBN Verb, past participle
VBP Verb, non-3rd ps. sing.
VBZ Verb, 3rd ps. sing. Present
WDT wh-determiner
WP wh-pronoun
WPS$ Possessive wh-pronoun
WRB wh-adverb

In_IN the DT driver NN "s_POS
HNF known _VEBN to _TO all_|
ng_YBG firo L H

geat NN bezide IN her PRPE . Kipruget NNP Korso
IN KTp_NNP squints NNS up_INat IN the OT descend!
5_VBZ Deputy NNP Administrater NAP and_CC Dame HH

P Guardian NNP™, ., as F\'B well RE as_IN Corys _NNP mate NN ._.!

Cory _NNP s NS H to_ 'III him PRP™, _, and_CC
she PRP sm} ... Kip_NNP '} OT handsome: man_fN she PRP ‘5_¥

BZ ever RE =.PPn \,1 l PR UT fac NN af_IN which_WOT he PPP seems_YBZ quite_RE u

naware_JJ ._.

2 dhad 2 A5

(© 2017 Information Processing Society of Japan

B 3 1213 Gini FREUTHED < B ORUE 2487 L=,
3 75, VBG (Verb, gerund/present participle), NNS (Noun,
plural), JJ (Adjective), DT (Determiner) 72 & 23072 25 %%
LLTETOND.

Impertande of Variables POS

T T T T
o 2 4 B

MeanDecreaseGini

3 Gini fREUCEE S < BE O FFEE

Cutler et al. [11] IZESEH B ER 7 = v b O 1%
AET 5. X4 TR OMARE <, AR L2 Ofrh
T T7ThDE, TOEENE 1R (Ernest Hemingway 1F
BHEE) IR W TR TH D L fEmfriT o b, Kz
M OERN /NS HFR TR VIZR o T AR T 7 7
Thd L, TOEENE 2 # (Alice Bradley Sheldon F
) ICBWTHRETH D LiEmT T bins.
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FARBYICIE, 2250 VBD (3HEE OE DS /NS W b5 2 B
T % Alice Bradley Sheldon {EMmBEIC RN R ZEE TH 5
LR oD, —J, ZH POS IEHEHIDEN K E W
7-9% 1 B CTH 5 Ernest Hemingway 1E 5 I Z RF 70 28
BThdLiEmtTons, ZoX 5T L TELEEOR
5% & BFEE L TV < &, NN, IN, CD, PRP & 9 285035
2 BT % Alice Bradley Sheldon 1EMFEIZ BV TR T
b LERMFTONS. Z0L3ICLT, K3IcBWTT
XA b OHHNZFE LTV HZEED Alice Bradley Sheldon
YEd#E & Ernest Hemingway fEfHEE V9 2 BElZEBWTE
HOICH BB EBTH L0 E WD Z L AFEE AR
ol
3.2.2  fhEA bigram

fhEA O bigram FIEEE L CERHA L TITo27 %X by
HOMREE R 4 1233, £ 4 15, Alice Bradley Sheldon72
RS 66 fEMPIELLS HEEINTWVD E WS Z &5y
%. F7-, Ernest Hemingway69 1EfnH 67 fEfn231E L < 4334
SNTNEEWS ZERHB L. SEGHTICER LT
— Xy MIXT 20 BIEMERIT 94.33%72 572, iU,
Yo TN A RE L LT EIEMEE A EIC LR - T
W5,

#* 4 bigram Z X AT+ LA NS

Alice Sheldon | Ernest Hemingway
Alice Sheldon 66 6

Ernest Hemingway | 2 67

51203 Gini SRENT IS < BROFRE & #R8 L7z,
5 /™ 5, PRP JJ (Personal pronoun & Adjective), JJ NN
(Adjective & Noun, singular or mass), JJ JJ (Adjective &
Adjective), IN JJ (Preposition/subord. Conjunction & Adjective),
JI NNS (Adjective & Noun, plural) 7 & BRI E L
TETLND.
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Importance of Variables bigram

T T T T T T
0 1 rd 3 4 5 6

MeanDecreaseGini

5 Gini FREUZ LS < ERORHME

X6 Motk vy b

B 6 ICX>T, EaftE~7 vy b AV RN 7228
Boo A BEE L T < BARRIZIE, 2% VBP PRP X
HEERDE DS/ S W=D EE 2 BETd 5 Alice Bradley Sheldon
EBEICR M R BB Th b L fEmTT o h s, —7,
Z5% PRP VBD [I#tEIOMER R E W=D H | HETHD
Ernest Hemingway {ESLBEIZFFEAI 0B ThH D & iEmmft
oD, ZOLHIC L THEEROREEZKREEL TV
< &, NN CC, DT NNS &9 M 2 #Th D Alice
Bradley Sheldon {EMEEIZI W TR TH 2 L iErmft T
bid. ZOXSLT, #ntE7Tey s 2
LIZE-oTH 5 IZBWTTF A FOHFNZHESLG L THD
BN Alice Bradley Sheldon /B #f & Ernest Hemingway {F
mEEE VD 2 BECRBWTE L LICREN 2B Th b D
MNEWD T ENFEEFRRIZR 572,

3.2.3 FfEA trigram
#5 bigram FH AT LA NS

Alice Sheldon Ernest Hemingway
Alice Sheldon 65 7

Ernest Hemingway | 7 62
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BhEAl D trigram IR E L CEHHA L TITo 77 X% X My
HORERER 5 ITRT. £ 4 )25, Alice Bradley Sheldon72
EdH 65 fEMMPIELLSHHESNTWD E W) Z &350
%. F7z, Emest Hemingway69 {EfH 62 /BN IE L < 434A
EINTWDHEWS ZEMRHWA L., SEGHIICER LT
— &%y MIT L BIEMRIT 90.07%7E 7. Zhid,
TN A XE L LT B 2 A B kA>T
W5,

Importance of Varibles trigram

g5m3
1]
ErEE

L Efggsi

s
&

ﬁgg-;gg;gs_
35230570353
saEsz3vs

i |

B
3%
7o

25
o
=

T T T T T T
0 1 2 3 4 5 &

MeanDeceaseGin
7 Gini FRENZ IS < B D KRFHE
4 71213 Gini FREXICHLS S BB DR BIE 2 fn LT, X
7 725, JINNIN, IN DT JJ, DT JJ NN, NN IN NN, RB DT NN

IR ERRBI R L LTHIT 6N 5.

PR e dennnn e dijin o

Parta Dapanen
Parts Daparsion

“ 0

8 OSSR T 1 v b & AW TR 7 B 5 0 4 i
ZHRFE L T < &% DT NN CC, DT NN VBD, VB DT NN
IEHMERI DA /NS W OB 2 BETH 5 Alice Bradley
Sheldon fEMBFICAFHIR B TH D LiEmfHiTons
—75, Z5% PRP VBR PRP, DT NN NN, IN DT JJ, DT JJ NN
A OME AR E W20 1 £ TéH % Ernest Hemingway
TERBEICFFEIN e B Th b M T onsd. 20 Lk 5
LT, W7 ey hEHWALZ EICk-oTHR 7 12
BOWTTF X MOHHNZHE L TWDEHN Alice
Bradley Sheldon fEfh## & Ernest Hemingway 1EM#E & U 9
2 BEIZBWTELLIZHBMRERTH LD ENWH 2
ENFEEFTHRIZ 72 - 72
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4. ¥R

I CTIT > 720 G, SFi5 A, ShFid bigram, &b
D trigram T IERE L L7cIT COSEEMERIIENEN
93.62%, 94.33%, 90.07%7Z > 7. ZiLb O IEMISRIE, +
YINYA R BRI AN BRSO R R B EE o
TW5a., AROTF—% %y ML T, Mo bigram &
WO FBEN DA Th o7& D Z LAV LT,

S BT, Gini FREUTHED < B D FHEE DIRR0E 3 1E
JB~7 v v % HU T Alice Bradley Sheldon 1Efui#f & Ernest
Hemingway {EEED DBEIC AR TH > I EHORFE L %
D o340 % MEEE LTz,

K TORITNG, A 2] THBSALTWD, ¥
A DR T 4T MY — - P2 =T RHERIL, (T, &
DIFFERIR, ~I T VoA ZBbEDL~ v T a 2{EA
T—HESFREZMT L7z, FHRIE 7 = I =X A SFHER)AR
DLE, 20N TIOEERY = EXRRNFOIMEMIT,
ZOERNG, FRWHADOFREFF OB AEROE
Wz b D LTS T o) &) Alice Bradley Sheldon
YEdLEE & Ernest Hemingway 1EfhFED RO FELLM: &9 D
IEEFAD AR TNV D DT TRV S L.

AEE RRSCIERICBR LA A P ESEE o723
Ty ERFFE O L HE - HEIRICEA TR OB 2R
ER

BE XMk
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