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This article presents the contrastive analysis be-
tween reading time and syntactic/semantic categories
in Japanese We overlaid the reading time annotation
BCCWJ-EyeTrack and a syntactic/semantic category
information annotation on the ‘Balanced Corpus of
Contemporary Written Japanese’. Statistical analy-
sis based on a mixed linear model showed that ver-
bal phrase tends to be shorter reading time than ad-
jective, adverbial phrases or nominal phrases. The
results suggest that the preceding phrases associated
with the presenting phrases promotes the reading pro-
cess to shorten the gazing time.
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1. EL®IC
PER D SCALERISEIZ, NG 2 N2 T Tz 5 A Tt fE
Bz e L, FEBNC S % Ml o e R ] & MRGE S
5 RN T — X 347 (Confirmatory Data Analysis) (2
XOEDSNTE 7, UFTI THRHAGEEZEZ S
Yty a — 32 ) [10](BAF BCCWI) 12X 2 o K¢ ]
7 /5 —¥a¥ BCCWI-EyeTrack [3] & 5 ¥k
RET/T—Yav(le zERAGLYE, BRAT—X
5317 (Exploratory Data Analysis) 2k D, #iEE - Bk
DEDHARENIZ G- Z BB OV TR 2R~ D,
i DFARMT 7 7—Ya ik, BCCWJ #iH
RFEAT T 21 WHEEREE LT, HAGERGE
ﬁ%z4kﬁ®ﬁ&ﬁﬁ%ﬂ%bk%®?%éo§a
AFEXIEIZEED K SELF 7 —& &, #ifERE
% HEEHBEIZ 55T U722 B L 7z FFT(First Fixation) -
FPT(First-Pass) - SPT(Second-Pass) - RPT(Regresion
Path) - TOTAL ¥— 2 ® 6 FliN 5725,
BEHEDNHEERRE ST /7T — 3 vk, BCCW]
DEHAL & REALITN U TEEROBEKRME 2 NF THH

(18, 19] DR MEFR S 2N G L-b D%, XHiHEIIZE
B (CHIBRAERD LS IEXXHIcEENSER) L
5 ZTHT %,

ZD2ODTFT—RXDEREDLEEITL,
RY Y TINET U XLMRE U, BBIES
& BRI % 17 - 72,
MUF2HicEMMETET—%Ths BCCWI-
EyeTrack & BCCWJ ’ﬂ@"éﬁj\*ﬁﬁgﬁﬁ_)’/?*‘
T aVIZDWTHIAT 5, 3 #iTldHiES M$&
WCHIHT 5, 4B TIIFEREEHEEZRT, b HIIZE
DL SBOED HAMEIZ D WTRT,

Wb & 2
ETFIIZ

2. FMEITBZET—%
2.1 BCCWJ

FHT 2T — 213 TBEREARGES S S ESMEa—
NAJ (BCCWI)[10] &2 NIZH T 28T /T — ¥
a3V THbH, TI T BCCWI IZDWTHIHT 5,
BCCWJ &, BIRHAGEOH S SEZ2EY Y > 7
VI RETCERLU B —SATHE, ZD55
T T = RIIAFIC L BIREHRE R (AL - RHAL - XX
HikER) P EETNTWD

AFETIEIT T —XDSbDEFELERBITHEDIEY
VI v EnNFEGEEY TV (PN _core) & W
%, FHEHEY TNV O Iz, BATISER B HHA
R oEH 7 7 57— 3 >~ (BCCWI-EyeTrack) &4
HFERREFEST /) T—yaryiftEInctns

2.2 BCCWJI-EyeTrack

BCCWJ- EyeTrack [3]( 1) I, BCCWJ OFrfHzE
FY U INVICHARMET — &2 &2 B A — AL LB
MEEIRIZ & D, HAGERGEREE 24 A0 D AR
ENGLEHEDTH D, U, T—XDFFMIZDONT
Y %,
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#£1 FT—x2ER

EZ T — X 2
surface factor HBEEE
time int e AR
logtime num G R (X))
measure factor Gt A IRF (] D TR SH
sample factor BTN
article factor AUEE
metadata_orig factor XEME X S
metadata factor ARTF =&
length int PEZT
space factor SCHITEE 52 1 DA
subj factor FBb & 1D
setorder factor XS 2E E D 2RIE
dependent int VLS
sessionN int v ¥a Vg
articleN int AU 2 RIE
screenN int [CE=vaN
lineN int 17 2 mRIE
segmentN int P& EN
is_first factor ISV E
is_last factor RAEH#
is_second_last factor Eho 2 OHDHEE

H o= ZAFSER, MoXHiz~ 22 L7k5 AT
1 CHiBAAL 2 B IRIIZ RS 2 B AR RHIE FHETH
%, ARUNTER W20, CHiBALDFrAR D
ZTDEET—REWB, TOT— X% SELF LR,

BAREBEE TR LAY VF VDT — X5 XF
DM HALZ Start Fixation Time (JEABHIAREA])
¢ End Fixation Time (¥4 THZ) & Fixation
Time (EHKH) 255, Z0OT —X & EFENICH
BTN =T LB U ERIET — X 285 L
T, TFAMEEIET—XIZMT 5, TFA MR
JIET — Z XA D 5 FEEL? 5 740 5,

e First Fixation Time (FFT)

o First-Pass Time (FPT)

o Regression Path Time (RPT)

e Second-Pass Time (SPT)

e Total Time (TOTAL)

D 72012 1 Dl 2 W5,

First Fixation Time (FFT) (&£ (2 R HY 1
FEIZEE UGN T 5, Hlho THEEZERE
L] @ FFT ¥ 5 OIERIM & 25,

First-Pass Time (FPT) I&, VERLHEIFIZHHRAY 1 [
EITIE R Ui 2 5 5 £ TOMEREHTH
5, A AMEBELATELELETERDLW, Hid
D THHEEHRES] O FPT X5, 6 DERKKEO &
THd,

Regression Path Time (RPT) &, 48 I AR
A1 EEITER U, EGEEFEICFEER L TRICEY)
Friro i £ CORERRHETH S, LHICKE54
I EEGEFEICE S $ TEET 5, flho THI4E
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F 2 NEFTOME [Z0) (A8ES: 3.1010)

£ R FIHH S EIEH
H3) || BfR (1) | Ef (.10) | TFHE (.1010)

EREE ] O RPT 15, 6,7, 8, 9 DIEMRKH D&
THD, FHUNTE > THHETHREFIERE LRV
BIFERE LW, ik TERED, ] @ RPT 1 4 OFR
RFETH 5,

Second-Pass Time (SPT) I&, JEFIHIFEIZ 1 [HFHR~
PER L, FEOHEHIPE» S 2h &, 2 [ H R ICHEN
HiPHIZF T RERRRITH 5, Hlrho THI4EER
] O RPT X9, 11 OEMKHEOGFTH L. 17,
FPT + SPT 2RIZHI T % Total Time 12725,

Total Time (TOTAL) (F{F 4% PHIZ SRR AMFEE 3 5
EERETH 5, firh TRAEZRTFS ] © RPT I
5,6,9, 11 OFHEFHDOEEITH 5,

THRANBIET — 2B WT, ¥ — 0K
IFEEEF L7220,

N5 DA #H (time, logtime) (T XF
LT, HWEBEEFE (surface) - il FIE W (sample,
article) - X & #§ i& (metadata orig, metadata)
DUE 2, H B FF R X F B (length), X i
HAL D% H DA MK (space), E B fi J1 & ID
(subj), & % CHi % (dependent), FEEilH 11 & Z
& D EIRIEFP (sessionN, setorder, articleN,
screenN, lineN, segmentN) , [ /K /5 [\ O fif
& (is_first,is_last,is_second first) % {J 5 U
T — R ESICHWS, %5 XHiIEIEZ BCCWI-
DepPara [1] D& D& H\\ 5,

2.3 BCCWI] ICRT 2 PEEEREST
Jr—av

T EEERF) (18] 1% IFEEZEWRIZ K o T8 - &
MUYV —F A (HEHEE) | Ths, FIRES &
Z 33,000 B & Uk L T W =AY, T dEaEse R R mh o ET
Jif=J [19] XY D ¥ & &S T 101,070 215725,
AL TIE D IHGERRIEHSGTID CSV T —4& 1 %
Awa,

T ¥ERERR] IR 2 ICRTHEESZHVWT, H
RO BIHE ORRWALE DT 2175, DEE S,
1-4 OFEMAO 1 T 2N, 6 (FaEk 5
) 2K T, 1 BEFAOMHREITH 2RO E, 2 V3 EF
DI TH 2 HDEE, 3 WA - BaEE - &l -

Thttp://pj.ninjal.ac.jp/corpus_center/archive.html#
bunruidb
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Y, | EEREL|RFHEERT

O O0—0O O
1 3 6
) M)
A\ N\
7 8 9 10
O O
11 12
IS IOk S D pES

EARG R DM TH DMHOEE, 4 »EEia - KH)
R EDEDMDEERYT, I A REZIEIATALH
OB BUEP RS ERT, BERSEDS B 1
Hix TERF9) 2 iEh, 1 BSHRMER (BR) %2, 2
AREB O TR (EEK) 2, 3 MWEHE L0174 (1§
) &, 4 2EEYS JCHE (REY) 2, 5 »ER
s SOBRRERS (BR) 2R3, £/, BEERSHDS
L2iHE TR [HIHE) 2P, 4iHETE [
FIHE] SIPR, 612, HEHAGEIRE D 28EHEO
TP ELUT, [BE] PEHINTWVWD,

BCCWJ ® a7 F—X Ozt LT [ 8HiE&
) ODEFRS NG T BEEIED ST WD [16],
ERER R % AF T UniDic DFEERFBSIIIGSE
25 =X 1712 & 0[5 — & OB & KA O 5
IZDOWT, ARERAMEETENEL, AFTHEOE
BRMERRE 21T 5 & & BT, REZOTR/TITEBML TH
HESEMNGT 5,

ARIHTZIE BCCWI 126§ 2 N HHRE#RRE ST /
T—YavT—RORRMAT—XICEDE, XHING
GHEVEONEHESZ NN R LT 5, HMaEaHE U
T M) (WLSPLUWA & ITR) & W, RO E L
T MM (WLSPLUWB &) 2 H\WT, #ata
Mraeiss,

3. WrEtaLiE

7, AKX BCCWI-EyeTrack D&TF—X £33,
T— X DOFLEL L U T, metadata »% {authorsData,
caption, listItem, profile, titleBlock} DH D%
BRAN U 7z, & S ICHRREEEBRK RO 0 (fixation A
ROKR) DF =R BRA v NERALZ,

SN IR H BRI U TRBIR & E T IVICHED
WTHTD [4)e ET VY ZITIE R O lmed Ny T —Y
ERAWEZ, il —EETMMELZD 2T, BEHEFEE
+30%2BAE5T—XKRA Y MERIALZ, subj &
article 27 VA LHFE LT, RO LS RITED
EDQNET -T2, b, TVXLYRITHT 588D
MABDEIZL D ETIVERIIIT > TWARW,

logtime space * sessionN + length + dependent
+ is_first + is_last + is_second_last
+ articleN + screenN + lineN + segmentN
+ WLSPLUWA + WLSPLUWB
+ (1 | subj) + (1 | article)

4. BREER
4.1 ®HR

® 3 ITHIRERT,

£, NHERRFSUNOEREHRT 5,

BRREBEIZB VT FFT UAD L DIZDONWT,
ZZEEAH D DIED D AREIE L 225, B HAR
Mz T2LVWIBRTY XY T 1% EIFEIC
&, XHIFIZZE A 2 ANZIE S kv, XHikiE FFT
PAIZOWT, RS BNIXR 2 I1ZEHARMPES
15, Tk, XEEVPEL ZNFTHRZI1FE, FR
HMEPKEL 2D, HEIEE T SMRIPHIVITE
BRBDIZEEAD, FOZITTIE FFT BAMHZOW
T, ZL DR ZIT DD 5 LHIF & H AR 3 < 72
%, THIFRIZA NS Anti-locality HLR [7] DEFRT
H5, U177 MER (is_first, is_last, is_second_last)
i, R LOFEBENC KOS HERZHIET 2D
Thbd, BILEFE (isfirst) (ZBIL TIX SPT M4 Tt
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* 3 WRERAEETVIZED AR

Dependent variable:

logtime

SELF FFT FPT SPT RPT TOTAL
space=True —0.001 —0.006 —0.017*** —0.039*** —0.018"** —0.029%**
22D (0.002) (0.004) (0.005) (0.009) (0.006) (0.005)
length 0.086*** —0.003 0.135%** 0.022*** 0.115%%* 0.130%**
iR (0.001) (0.002) (0.003) (0.005) (0.003) (0.003)
dependent —0.008*** —0.003 —0.016*** —0.016*** —0.012%** —0.018%**
o Zly (0.002) (0.002) (0.003) (0.006) (0.004) (0.003)
is_first 0.052*** 0.019*** 0.090*** —0.027** 0.030%** 0.069%**
XAEBH (0.004) (0.006) (0.008) (0.013) (0.009) (0.008)
is_last 0.033*** —0.009 0.014* —0.052%** 0.088*** —0.007
R4S (0.004) (0.006) (0.008) (0.016) (0.010) (0.008)
is_second_last —0.010%** —0.001 0.034*** —0.005 0.045%** 0.034***
£06 2 HHOEHK (0.004) (0.006) (0.007) (0.012) (0.008) (0.007)
sessionN —0.022 —0.022 —0.041* —0.036** —0.049* —0.047*
v ¥a V| (0.021) (0.016) (0.024) (0.018) (0.025) (0.024)
articleN —0.028*** —0.004 —0.005 —0.002 —0.007 —0.001
FoBIE (0.005) (0.004) (0.007) (0.007) (0.007) (0.008)
screenN —0.029%** —0.004 —0.018*** —0.015%** —0.017** —0.025%*
TER] T M (0.002) (0.003) (0.003) (0.006) (0.004) (0.003)
lineN —0.010%** —0.010%** —0.018*** —0.018*** —0.007** —0.018***
1% (0.001) (0.002) (0.003) (0.005) (0.003) (0.003)
segmentN —0.004*** 0.003*** —0.005*** —0.009*** —0.013*** —0.012%**
v AV NES (0.001) (0.001) (0.001) (0.002) (0.002) (0.001)
WLSPLUWA?2 —0.047** —0.038*** —0.096*** —0.029** —0.088*** —0.101%**
H D% (0.004) (0.006) (0.007) (0.014) (0.009) (0.008)
WLSPLUWA3 —0.036*** —0.003 —0.056*** —0.034* —0.054*** —0.071%*
O (0.005) (0.008) (0.010) (0.020) (0.012) (0.010)
WLSPLUWA4 —0.031* —0.020 —0.127** —0.238** —0.137%%* —0.189***
Z DD (0.018) (0.033) (0.040) (0.100) (0.049) (0.042)
WLSPLUWAFALSE —0.030 0.020 —0.075 —0.031 —0.109 —0.160%*
DR R AR B IRGE (0.019) (0.061) (0.076) (0.299) (0.092) (0.079)
WLSPLUWB.2 0.001 0.014** 0.018** 0.011 0.005 0.018**
Ek (0.004) (0.006) (0.007) (0.013) (0.009) (0.008)
WLSPLUWB.3 —0.007** 0.015*** 0.024*** 0.012 0.021%%* 0.023***
G (0.003) (0.005) (0.006) (0.011) (0.007) (0.006)
WLSPLUWB.4 0.017 0.005 0.022* 0.009 0.018 0.037%%*
AFEY (0.007) (0.010) (0.013) (0.021) (0.015) (0.013)
WLSPLUWB.5 0.014 0.034** 0.017 0.054 0.024 0.040**
HR (0.010) (0.015) (0.019) (0.034) (0.023) (0.020)
spacel:sessionN —0.016 0.044 0.059 0.060* 0.061 0.061

(0.042) (0.031) (0.049) (0.035) (0.050) (0.048)
Constant 2.790%* 2.299%** 2.532%** 2.456** 2.603*** 2.672F*

(0.022) (0.017) (0.026) (0.023) (0.027) (0.026)
Observations 17,628 13,232 13,232 4,769 13,232 13,232
Log Likelihood 7,177.714 1,336.057 —1,506.614  —1,020.231  —4,082.304  —2,123.398
Akaike Inf. Crit. —14,307.430  —2,624.114 3,061.228 2,088.462 8,212.607 4,294.796
Bayesian Inf. Crit. —14,120.770  —2,444.344 3,240.998 2,243.739 8,392.377 4,474.565
Note: *p<0.1; **p<0.05; ***p<0.01

— 767 —



20170 00000000034000

ARFEPELRD, RAEZECZOBOER (islast,
is_second_last) Ti& FPT, RPT, Total 7% & T iR
MINEL RBMEMIZH B, ZmRIE (sessionN, articleN,
screenN, lineN, segmentN) 1%, FEARKNIZHED ITHED T
EERAREME L 25, ZIXEREIEVERIZIE
NTELMRTHBLEZ S,

PUZ B EER R OB (MEEDE) 2OV THER
5, @ TOHARMBEICZODWT, HOM¥ (WL-
SPLUWA2) Z{kD%H (WLSPLUWAL) i2xfL T, A
BICER AR BN A LNz, E-MHDOHE
(WLSPLUWAS3) & FFT B CTHROFIZH L THE
IZH AR <, SPT AN THOEEHIZN U THEIC
AL AR DS R WEF A A S 7=,

BT D BEER R OB (ERD ) I DWW THEER T
%, AR (WLSPLUWB.1) (2t U T 34K (WL-
SPLUWB.2) - {8 (WLSPLUWB.3) - % %) (WL-
SPLUWB.4) /% FFT, TOTAL (= [l L T 3B 4
WA DA S 7z,

4.2 EZR
2 TIRFEICHEABEAE < 72 B E I DV TG
2475,

Anti-locality (5617 XIRIZER D o CHT (HEE) 2%
WEEIF EHAREPELS R L WS EHRTH Y [7],
BN N A VEEO —EHEEWEM I THREI N 8], X
SIZHAGEIZBWTEHMEEE Nz (13, 2D X5 7%
B DRI, EREESEICBWT, R HE
FENLVERE GO OIZAMAEL2 D &0 Tl [5]
X, HBid 5 EROMEL D 2 MIEITXROE DS
EZITBRNEWS FHI[1] RED, T—FV T AEY
ETVIZE > THPTERVWHRTH 572, ZOHK
EH T A HN (6, 9] DFHH L BAMEADH B A, —H
HWEER ST 31T 5 Bi5 il 55 O i AR D W T D A
WG TN TE, EEEHNGE L MEHNED —D>0R%
D CERDATT S FFAGEDIE S A, EREEGED
AR JCEFR AT B B EELRFE D FE AR & D HiA
R, UL, 2 OFERIK anti-locality % /77
BEZMETH DN, +H&ETIERN,

SCHR [3] T, Mo — S ALBORITT ) F— 3
vERWARZ IZLD, X0 —M{bL 2% T T anti-
locality Bl % % L 7z, BCCWJ-DepPara [2] & &t
AT —XDEREDLEN S, %5 XHEIZ N
HilE EH AR E < B 2 B HE LT,

AW T, HEIFIZBEWT, KO >HDE>
FH DR DNE T i AR A3 < 70 B E A ASHERR S 7z,

P1-13F

ROFEIT— Mz T£ /) REERTHZFAOMMT, B
R GH7R E DIRGEDIHIZ IR D 55—, (&g
HEED 5 2HIIREMTH S, T HEH LR %2 HL
D ZFREE S ARG T B0, MHOBIILEG - WEE)
# - @lEE - EAFE MBI, AKERD BRFEICR DD
DLEBHFEIZDOARD 52D H 5, FHOEITHH
DT, —fICHiRR S ITHBL, HES Z A
%\,

R0 2T EARRE S OKE R, ATERLREO AR
WZEDOLK D —F v ARV ET LIS, SfTEEN
BEEZEZTFHUNTE2ETLDIEI RNRZYTHLI L%
RBLTWS, Wz 52, Bfifcko7/20, H
EWo7-0THHOEDIZS N, FHIENPT VLW
ST eEKMLTWS, ROZIJ2ERIZIATDH,
ZOEPHTWEDIE, HAFEIZBWTHIEKI N
TWAZLIZLBHDEEZ D,

Tz, BRSBEIZBWTIE, HMRMBHRAMOESR
X0 EHFmARR O S WA HAA A SNz, BRI
TIHARD S PEETHD I L, RICEIRAFADIEIX
GIZRBIZHEOHBELAWI 2 KL T3,

SCHR [15) T, FeliE & B R oxt |z 47\, fHi
KCHARMPE L 22 A EZHRE LT WD, —fi%
12, MEXEHEE D HOEIIE RICHEBE T 5720,
S ORER L BFMEDNH 5, SCHR [14] TlE, FiARH
ARG OB 21TV, T v YT REICk
D AUE MTREIE WP LA TEHR & LR T, HHROZEEM
12 > TOIRMLEEHRDOFRARMPELS 08D I L2
HLUTW5S, HXEHiGEZED 5 5 481348 5E vl ge i
PHEFHRIZZOPTVWI L LHEEH L EEX B,

5 &hHYIZ

AR TIX, TF A b DOFARFOMER 2 2 d 5
721z, o — ST B B R ) & 0 R
BREET /)T —YaryOBHEEZITo7-, KR,
EED B IR L TIE, ROE>HOE > HOREDIE
W5 AR DG A B A A S Nz, F Rk
(EF9) zxt Ui, MRMBERTHRARMAEL &2
DDA S N7z,

SO Hr, BEEXEBNRRFONTFIETH S —
WAL E T VR W2, 51, SiAREOETY v
TRFEL UTHENS XETIV (12 AT, HF%
ARV RN
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