Vol.2012-IFAT-105 No.12

EROHE SRS Vol.2012-NL-205 No.12

IPSJ SIG Technical Report 2012/1/21
N-gram £ %ML T34 —VBREAVE IS

;%ﬂﬁggﬁxwﬁ%i NEIZBITDREDOE (DU, HIC E] LTEIHEGTIZORBEEOFEERT Z &

%) ERETHERT, SHEENICEFICHKREOCMETH D, £, £O KL
RERE, HFHEHEF CHFEENEELEIHT HDE LM DRI b EE B &

INRIE—RRT ERAET BT 25,
T ZCARMFRNE, BESURAIOFEMFE N R EOE &5 U7 RER R A R RI,
ARG, HESOREIOBEMFNERE OB % 5 U2 BB RS2 AR, W CENO HFE n-gram & SHF n-gram O AEE A REOHEM & L, WmoCICBIT 2R
XCV\]@%ﬁ%(n—igram :E ;:ﬁfﬂ n-gram Wﬁmﬁfﬁfg%&@@?ﬁ& L, ?ﬁ}jslig’o‘ﬁéi‘% LOBEERHOICHEET D2 2R A5, TOHETITERA LT VL, #E%
FIRAAVALE i AR TR AR AEE AN Sl 3 CEDL D ERESHAECARTHEDEAMS 2 LHETIERD, YOLSE
RS DR L AE LS ST S - LR TE T, n-gram NE & O TNWDIDNEMDZENTE D, £, ZOETVIL, ERIZH

BHET 2HETET TR, HROFEE OHER BLRWEEIIZELTH L
. ) o LT, EBAENITICL - THEERRLOTHS,
Pattern Recognition of English Scientific Papers

Using N-grams 2. Re—VEBMEL LTORNAE
N REE, ERRR, PEEOUTEM, BEGRM, X WE# - CT mE)
Yuichiro Kobayashi’ Shosaku Tanaka'® Yoichi Tomiura™" SOFKOBW, FER « IR - 722 EIC L DARN#BI e & &2 E etk 2 22y THOL

LTS, ZLT, INHIERT, HROFEBERTMOENOREFNND (FH)
L, HEORELZERTHMT (77 2) 2HETLLVHIBTERLEND 1),

The aim of the present study is to assess the quality of formal expressions in English

scientific papers through random forests. The explanatory variables are the frequencies ST —AICKTE N - REOEA E LTE, BEXF—U—F G 26
of word and POS n-grams. With the accuracy of 77.75% over the entire set of corpus W R 2T R—=ThLHN (79R) #2HELEY, XA MFOF—TU—F (F
texts, this study clarifies the difference between good and poor papers. PE) 08 AISA A LRSS AT TS (7T R) & HEEM LT Y 4 2 #5835 5

TV, £2T, ABIZETIE, ZOHEISRXOEPMEIKMENDEHEREF
Winh (R L L, WmXOBE (7T R) 2H#ET D,

2) 1, HWICIRHIOEMZ BRI L OB 277 L 72 SRR 23RS & M RIS, fsXNo
A RGO ABE R EOBEMRE L, J LT+ VA MegERE LTHY
T B — R EBRAAT o TG R, 8LT9%DIEE T, +oRBEEFoToim & R+
REDmXEZIELI L, ZLT, 2HICHE LA ZREFEEREBRLIL Z
%, hedge (e.g. could, likely, would, perhaps, may, appear, apparent, almost, largely) MEiL
CEIFLHMARABESF LRI L2EB/RIATHL LB Dol
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3. SEFE

31 SYUSLIFLARB

A CEBRICH NS NERIT, 3) ICL > TIREINTZT UV F LT+ LA NTHD,
WHNCE XL, TV AT LA NEIE, REROT VYU IR TH D, REAR
W, FERRIEIRIANT, FERIBEIZFSHTD 1 S & UTMEMT S, FTHEOME S )
DOFEWETHIESH, HH] - FPROETIVEEET S, DIEOBRZ, ASEECKRT
HTEMTE, IF-THEN O L 9 Rl — L THET L L TXx 5, F7-, 7oHy
TNEEE, LT LULEEOR S RWERO EROERE MG DY, BEA2WE
SEBNRNE—UBBOFIETH B,

PTFIZ, VA7 VA NOT AN ALEMRICRT GEMCOWTIE, 3) &
M)

0 LHxbnlF—Hty b, NHOT— AT v 7Y TV EER

@ HAxDT—FALT v TH U TATF—2ERANT, REEDOHKRKOHE « 1]
JmAEAER (BL, DD — KX, SoZa3 o7V En-#tn 5
LREO LD ZHM)

o LETOMREEZMAL (R TITEY, SEBECTIISHER) , Ly
W - SFEIR A AR

FLT, HIE, FvFLT7F+LAMNOEFRELT, UTZ2HETTW5D,

o EENEWV

& REWVWFT—XIZHEMIZERAL, MH - MTORMEEES LN TED

& JHEHIZAWARMEOEEEZHETET S

o XREBMEOHN, ZOXBHEEHFOT—FOEHSOMFICHEDTHD

o NHEMEIIBIDZHITADI—ANT VNTFT UV ATHDLT —ZIZBWT
HITT—DNT AN RTEND

o NHELFMOBRICHETIEHREHETD

& U IAMDEUDEENFHETES

o HSHEENRLVWT—XICHLEATED (F—AQHEUEDHERY)

7ok, BARMZRFEICBIL TIX, HEHENTERSE R @ randomForest /X v 77— % i
T 5,
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32 ¥t

AT CEBRICH WD FEMENE, HEE n-gram & 55 n-gram TH 5, BARMIZE, H
7E 2-gram, HiFE 3-gram, HiFE 4-gram, fhEA 2-gram, GhEA 3-gram, &hEA 4-gram O BEE
AL 100 TSR T 5, OB, HEEIIRFTEOEE L L, HFIE TreeTagger
\Z & » CHEft 5 S 4172 Penn Treebank tagset 5) Z 5, L C, ThubaFEMEL L
T, UTO RBEEOERNEREZITH .,

® HifE 2.gram (T L D0 MAER (EMEDOHIT 100)
® HifE 3-gram (T L D0 MAERR (EMEOHIT 100)
® HifE 4-gram T L D0 BAERR (EMEOHIT 100)
® HiFE 2~4-gram T X D0 FER (RMEOHKIT 300)
® hFi 2-gram (T K D0 FAERR (GEMEDOHUIT 100)
® Fi 3-gram (& K D0 MEERR (EMEOHUIT 100)
® Fi 4-gram & L D0 BAERR GEMEDOHUIT 100)
® Fi 2~4-gram | L D FEERR GEMEDO T 300)
® HiZE D-gram & §hFEA 2-gram | K DR ER (FEMEOEIT 200)
® HiZE 3.gram & §hFE 3-gram (& K B ER (FEHEOEIT 200)
® HiZE A-gram & b7 4-gram (2 X D0 ER (GEMEOEIT 200)
® HiZE D~4-gram & f§hFA 2~4-gram (Z X D EHER (FEHEOEIT 600)
4. BREEE
41 EBRT—4%

ARFZEDERT — 2%, Web F TR ENTWAEBHEHLEANEL-LDTH

5 (BARMRINEFEICELTIE, 6) 281, £/, TRTNOMmITICE, HE
LT AEEOECREIOBEMFIZL T, FHTORE EOEIEL2 AL 72
EOERMBAE TS, REEOEMMN & I1E, NE FRECHREMER E) (8
THFM TR L, BEHTE LTORBICHET 5L L, [ExEhOFROM
D OFERE (BMRRRY /IERREEERAOMRY) LR @A A &, &0 TH
Wl 2 S TV 2RI T 0 TR TE AL ONE I 0 BLAEB) Ik~ TH
EINTWD (F1a25R), ok, @MY ) &, B CCHE U —EEEE
(NS) THHTEIRIAZARY VU IRREI AL VSO TH D, [IERFERE
(NNS) #HADEY | L%, NS [T LT ERWIHEMRY SR AR o r—v
2y, BIEMXE LTHEHAEBRRER (Fb CVWRE, HERER, 1Va7 L
IRRH) RETHD,
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£ 1 BHFERICBT 2 RADEDOK Sy

Lv.

R0 OFfEE L EIE (Bl A)

Al MR~ fe_(BLs 8)

L5

+o I BRE T, BIEOLET/R

L4

EER7RRR 0 2% 250 FEHT- V0 2 fEAT
PLF, 723822 NNS BB DR 0 I
HEETH D

D FEFE T

L3

EER7R3R8 0 L NNS FrA DFR Y A
T 250 FEHT-V 2 EHEFTLLT,
F I NNS R DRED A3 250 75
720 3~4 T dH 5

TOF FE TR, B MME
EO LT

L2

NNS HH DD 8 250 FEH7= D 8
HHLLTFTH D

L1

NNS HH DD 8 250 FEH7= 1 8
EEEEAR

fBEA AT

AT, 1D LA~SIIHTdimXeE 'EOB ViR (GimxX) &L, LI~2

ZHi=b

A THER Z25R e (P

W) &Y D, EBRT — 2B DR OB

781 A& (¥AFEHKIL 5256051 38) T, D9 b, HMENGHXTHHLHELLELD
2N 384 AR (RFEEUT 3177966 38), P# X THD EHE L HON 397 K (RFEEIT
2078085 #F) &FENTW\5,

ARBFFETIL, i~ Ofa

BT 22NN D n-gram OABXHHEEE % FREDOFEM & L,

GimX /P &9 7 T AEREHET 2 0 BEREZITH .

4.2 N-gram D

SEEBROFLEL LT, #HxD

FCIZRN TS n-gram OFEEEHL, F 2

D X 5 725X X n-gram D TRDO SN DHETHIEERT 5, 2O, Hx OFmID
FEHOR R DT, BUNEE IIAHHEE (RFECIX, 1| TiEHID) ITEMT D,

£2 BHETH O (HEE 2-gram)

of the in the to the and the on the CLASS

1 155.19 53.35 75.17 38.80 24.25 good
2 99.75 63.37 31.69 23.47 9.39 good
781 40.02 28.90 17.79 6.67 8.89 poor
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43 HERR

ET, ERT—FICEEND 181 KDL E 2 5HIL, FED 391 A (G i3 192
A, P 199 &) #5FEAOT7—2ty bEL, VD390 & (G 192 &, P
X198 AR) EFHEROT— 4ty T 5,

NEERICHT- T, FF LY7o I 5FREOHIE, FEOKOEDTT
BTG HFLT 4 VA NDERENHERT 28 20, Fo 4074 VA MNIEE
NDOARDOHIL 200 & T2,

wiZ, FERT =2y "hOBELEET L ER TV, R3~51%, 28O
DEERICBVWTHESDORKE W 30 KB (n-gram) ZZNENE L DL DTHD,
FZ, G SCIT i WEE TARE 5 n-gram &2 25, P i SUZ BWEEE T4 T 2 n-gram
ERFTRLTND,

RIS E LT BEE ngram (R 3) #H5 L, HFERSER SCUTB W THB %1
RFEENDBEN - TWNDE, TOHT, GiaXIZIiX can be used to, due to, as well as, the
[context / end / presence / rest / size] of 72 EINEWBEE THAR L, P E#R3CITIX on the other
hand, in this paper, for example, and so on 7% E DiE\WVEEE CTAR L TW5,

Fio, SHEICHES L2 ngram (R 4) 2R3 L, 4FAMICEbARIANLL A
5% (e.g. DT-NN-IN), & L C, G #@CITITREIFICHEAFTAOEH (e.g. RB-RB, 11-17),
to i~ 7=FKB (e.g. TO-DT-JI-NN) 72 ER@EWEEE CAER L, PinSCIZIiZZTHE (eg.
VBZ-VVN), ZEA7Ht (e.g. CC-DT-NN) 72 ENEWHEE CAR L T3,

Z LT, HFE n-gram & §h3 n-gram O 5 Z > 72354 (£ 5) TiX, SCHED on the
other hand (3L 1) &, ZEhEE (FI3C2) B HMD,

(1) On_the other hand, there is a famous theory about human needs called “needs
hierarchy theory” in clinical psychology (Maslow, 1943, 1954, 1967). (P ##>3C)
(2) An outline of this system is (VBZ) shown (VVN) in (IN) Figure 1. (P 7 30)

KT, F3~5 DTN OFHITHE TS, PE#HICICEWEE THALRBN FAL
WA TS Z EITERICET 5,
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# 3 HFE n-gram # 4 hnl n-gram
2-gram 3-gram 4-gram 2~4-gram 2-gram 3-gram 4-gram 2~4-gram
1|of these are shown in the other hand, On the other 1|]VBZ VVN VBZ VVN IN NN VBZ VVN IN VBZ VVN
2|In this For example, ,as well as the following 2|NN SENT CCDTNN DT NN VBZ VVN VBZ VVN IN
3|the other , there are On the other hand In this 3|cc DT DT NP NN DT NN NN VBZ NN SENT
4|the following ), which In this paper, the other hand 4|NN VBZ NN VBZ VVN VBZ VVN IN DT CCDTNN
5|used to itis not (e.g., used to 5|RB RB NN NN VBZ DTJINNIN DT NP NN
6|based on , we have (i.e., of these 6|RB VVN NNS IN DT IN DT NNS IN NN VBZ VVN
7|due to ,in the this paper , we On the other hand 7|INNS IN IN DT NNS NN NN VBZ VVN NN VBZ VVN IN
8], as , for example In this section , other hand, 8]JJ TO DT NN SENT DT NN IN NN CCDT
9], or In this paper andsoon. ,or ] AN DT NN IN DT JJ DT NN VBZ VVN
10|which is , Where the is one of the ,as well as 10]VBP VVN JJ NN SENT DT NN NN IN RB VVN
11)and the a number of in the context of In this paper, 11|DT NNS NN NN SENT IN DT NP NN DT JJNN IN
12|(e. thereis a as a function of the other hand, 12|RB JJ VBP VVN IN JJ NN NN SENT VVN IN NP
13|as well thatis, the end of the based on 13NN NNS VVN IN NP IN DT NP NP NNS IN DT
14|shows the the fact that the size of the shows the 14]IN NP DT NN NN DT JJ NN SENT IN DT NNS IN
15|to a in terms of is based on the , as well 15]JJ NNS IN NNS IN DT JJ NN VBZ NN NN VBZ
16le.g. with respect to ,i.e., the other 16|NN CC DT NNS IN NNS IN DT JJ NN VBZ
171, but , Which is However , it is this paper, 17|DT NN JJ NN NNS NNS IN DT NN JINNS IN
18|In the i.e., , which is a ,as 18|PP MD JJNNSIN JJNNS IN DT DT NN NN VBZ
19]Itis e , in order to and the 19|NN IN NN NN IN JJNN IN NN DT NN IN NN
20|, the e.g., In addition , the due to 20|RB VWV JJ NN VBZ NN IN NN SENT IN DT NN
211). , respectively . the center of the ,and a 21|VBD VVN DT NP NP IN DT NN SENT RB RB
22|, we etal., , however, the (e. 22|NNS SENT DT NN VBZ JJNNSIN JJ JTO
23|such as , however, , itis not as well as 23|NP CD IN DT NP TO DT JJNN DT NN
24)of a shown in Figure can be used to In this paper 24INNS VVP JJJJNNS NN IN NNS IN JJNNSIN DT
25(ina of the system in the form of (i.e. 25]IN VVG DT NN IN DT JJ NNS IN IN DT NP NN
26|it is such as the shown in Fig . , the 26]IN NN DT NN CC JINN IN NNS NP NP
27|at the the number of in the presence of (e.g. 27|NP IN JJNNIN IN JJNNS IN JJ NN NN SENT
28|of an be used to ), and the as follows . 28|DT JJ NNS VBP VVN NN NN IN DT VBZ VVN IN DT
29|as the On the other this section , we ,and 29|NN NN DT NN VVvzZ JINNIN J JINNIN NN
30|shown in in which the the rest of the which is 30[NP NP NN NN CC NNS VBP VVN IN TODTJ NN

(©2012 Information Processing Society of Japan




TH RS TE W
IPSJ SIG Technical Report

# 5 HEE n-gram+ 5 n-gram
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ZLTC, K6, FHELELETAVEFHAT — %y MCEHALIEHEREZE LD
HLDOThH D,

£ 6 NHNE

2-gram 3-gram 4-gram 2~4-gram
HEE 75.38 76.14 74.19 76.42
Wi ) 74.06 74.30 73.23 74.87
| 76.07 76.21 75.81 71.75

2-gram 3-gram 4-gram 2~4-gram
1|VBZ VVN VBZ VVN IN the other hand, other hand,
2|the following On the other On the other hand the other hand,
3|of these the other hand In this paper, On the other hand
4NN SENT other hand, NN VBZ VVN IN the other hand
5]the other NN VBZ VVN ,aswell as VBZ VVN IN
6[In this ,anda VBZ VVN IN DT NN SENT
7|due to (i.e. NN IN DT JJ of these
8|NN VBZ NN NN VBZ DT JJNNIN On the other
9|based on this paper, DT NN VBZ VVN In this paper,
10}, as , as well DT NN NN VBZ based on
11|used to In this paper DT NN NN IN VBZ VVN
12|, or (e.g. JJNNSIN DT the other
13|RB RB NNS IN DT IN DT NNS IN the following
14|VBP VVN CCDTNN TO DT JJNN ,as well as
15|shows the JJNNS IN NN NN VBZ VVN used to
16]/and the , we can DT JJ NN VBZ VBZ VVN IN DT
17]e. g. DT NN SENT IN DT NN SENT , as well
18|CC DT JJ NN NNS JJ NN NN SENT (i.e.
19|( e. DT NP NN JJNNS IN JJ (e.g
20|RB VVN is shown in DT NN IN NN In this paper
21|toa DT NN NN NNS IN DT JJ as well as
22|which is based on the IN DT NP NN DT NN
23|ofa as shown in JJNNIN NN DT NP NN
24|NN NNS DTN NN IN NNS IN NN VBZ VVN
25|as well as well as INDT U ,or
26|NNS IN as follows . JJNN IN NNS CCDTNN
27|DT NN paper , we NN NNS IN DT In this
28|of an NN NN SENT DT JJ NN SENT ,as
29]In the NNS IN NNS NN NN IN DT for a
30[at the DT NN VVZ DT NN IN NP CCDT

RFEFEOERD S L TR O DEBENE N> 7O, BEE 2~4-gram & 55 2~4-gram
DETERMEICHESTZFERT, 77.75% Th o7, 72, L n OB THIUXHE+ M
F, HFE, WEAOMEICHEENEL, nOBICELTIE, 2~4, 3, 2, 4 DJEITHEENE
WS EmAR s (K1),

80
79
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s »
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2-gram 3-gram 4-gram 2~4-gram

X 1 FMEIC K D 0¥ERE O g
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5. BbhVYIC

AL CUE, HEEER TR B % n-gram OFEE = FHEOBEMET AT X LT+
VA MZIESL Sy ERR %%%Lto%m YHEREEEL 77.75% ChH -7,

SHOFEMELE LTI, SEECSHEHEEOMRICIES SEBOUR, RKEHE#R
LMV IFERICHE S DEBLORE, 2 VT ABEETANDE Y T ASEET /L~
DOIFRER ENEBEZ BN D,

B Ao —ix, BEEareEaishe GUBEHFIE®B)) [Web £ 6 ORFEREE/
FERFFERE A HFBiR L2 — N ADIERK - AB & 2 OFIH ) (1VFE: BFE—) (2008~2011
), BB 4e (R ESRmE) (T3 A b~ = 7 A28 HE
YESCIZH T B REER OFFIE ) (INFR: /AREE—BR) (2010~2011 ) 12X - TiTh
NrELOTH D,

S5 XM

1) WL - r2NEE - HES (2009). [/37—2RB#] R CTEET—FY AR 5)
HRC T AR

2)  /NAREE—RR - HAFEE - BiliE— (2011). TA X ARG A R 75 37 — U REBE AV
TRERFRIOBHE] TAXHEFL = /t 2= BV URT Y LR E— [TUHL - T —
A7) BE] (pp. 51-58) HAl: {HHLEE

3) Breiman, L. (2001). Randorn forests. Machine Learning, 24, pp. 123-140.

4) & (2007). [RICEDHTF—F A =0 2A—F =2 OEE» SR FEE ] EiG
ZRALHIR.

5) Marcus, M. P., Santorini, B., & Marcinkiewicz, M. A. (1993). Building a large annotated corpus of

English: The Penn Treebank. Computational Linguistics, 19, pp. 313-330.

6) HFPETE - SEHMER - B (2011). Web 2R & L7= BB X HFEREFH T2 — <2
OWEEER) [T9§E= — SA#FF] 18, pp. 61-71.
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cC Coordinate conjunction TO to

CD Cardinal number UH Interjection

DT Determiner VB Verb be, base form

EX Existential there VBD Verb be, past tense

FW Foreign word VBG Verb be, gerund or present particle

IN Preposition or subordinate conjunc- VBN Verb be, past particle

tion

J) Adjective VBP Verb be, non-3rd person singular
present

JIR Adjective, comparative VBZ Verb be, 3rd person singular present

JIS Adjective, superlative VH Verb have, base form

LS List item marker VHD Verb have, past tense

MD Modal VHG Verb have, gerund or present par-
ticle

NN Noun, singular or mass VHN Verb have, past particle

NNS Noun, plural VHP Verb have, non-3rd person singular
present

NP Proper noun, singular VHZ Verb have, 3rd person singular
present

NPS Proper noun, plural A% Verb others, base form

PDT Predeterminer VVD Verb others, past tense

POS Possessive ending VVG Verb others, gerund or present par-
ticle

PP Personal pronoun VVN Verb others, past particle

PPS Possessive pronoun VVP Verb others, non-3rd person singular
present

RB Adverb A4 Verb others, 3rd person singular
present

RBR Adverb, comparative WDT Wh-determiner

RBS Adverb, superlative WP Wh-pronoun

RP Particle WP$ Possessive wh-pronoun

SYM Symbol WRB Wh-adverb
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