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Abstract

Through reading texts, we can learn a wide variety of knowledge. Thus, reading is one of the
most important cognitive activities to gain our knowledge. It has been believed that we have two
styles of reading. One is reading aloud, in which the reader vocalizes a given text. The other
is silent reading. Many previous studies have investigated the cognitive processes underlying in
each reading style by analyzing differences between the two reading styles. With respect to silent
reading, they have paid attention to the role of inner voice or subvocalization. Inner voice is a
voice-in-mind that one subjectively “hear” only in one’s mind. It has been supposed that inner
voice plays an important role in suppression, integratiion and organization of one’s planning and
thinking. Recently, many attempts have been made to quantitatively evaluate the quality and
frequency of inner voicing.

Subvocalization is expected to transform textual or visual information into phonetic informa-
tion in the reading process. That is supposed to be a process prior to inner voicing. Previous
studies on subvocalization have reported that it affects memory retention and sentence compre-
hension. Comprehension of a sentence is supposed to consist of the low-level processing, such
as segmentation of letter series into words or clauses. However, the role of subvocalization
in reading process has remained unclear. In this study, we investigated the functional role of
subvocalization in sentence comprehension. Specifically, in our experiment, we asked the 12
participants to read in multiple styles: either reading aloud, reading silently, reading with sup-
pressed articulation or reading silently by conscious subvocalization. Each participant read the
three types of sentences to control the difficulty level of visual segmentation of the sentence.
By these experimental controls on reading styles and the difficulty level of visual text segmen-
tation, we investigated the relationship between subvocalization and clause-level segmentation
of sentences. To do so, we measured and analyzed the accuracy in semantic comprehension,
reading time, and gaze behaviors. In addition, by a questionnaire, we also asked the participants
how often the participants meta-recognize their own inner speech in reading silently. Based on
their responses to this questionnaire, we classified them into two groups with or without often
subvocalization experience.

As aresult of the experiment, we found that the average reading time increased by suppressing
subvocalization, regardless of the participant group with or without often subvocalization. Also,
the analysis of gaze behaviors during reading revealed that the number of fixations increased only
in the frequent-subvocalization group of participants. This increase in the number of fixations
was correlated to the increase in the number of read-back behaviors.  In sum of these analyses,
we concluded that there was an interaction between the suppression of subvocalization and
segmentation failures in silent reading.
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BERBBER TN HRMERITBWT, i - B - REFOBRERET 29, B
FEEWmSHWSNTVWS. SEEMOERN QERN) RIEAETHIREE, 7LER
FE7Z oM A28 H, ENRILEAETH2FH - A - FiHREOXFLWwo 1z
SHEEROZIRICO 2 RECHR A 3N TEEEZ LTV

SEMrERNCZ TN 5E e B D, SEERT RTINS 2 2 iciddii
DAFIAPRDENZ. HADAX LD EIVIERE»SBED, R AMITO#GH
PRIz Y, REFEO—OR FE A LS. WRREHR TN ZBUCTITA RN [EHE IS
TAHRZENEBETHE720, tADZAFILOM LITFERAERLHETORELZEETH 3.

RETIE, ADEN, TROBEEW  BRFOBEVWERT 2 Z 2 TN AREF LI
DWVWTikai L, 2% D L ICARHRDEHRZIBRS.

1.1 AROESE &g

EFHRIX, i?#%ﬁﬁ%ﬁfﬂ%%ﬁ&?%ﬁf%ﬁ&%ﬂﬁ%f%5.Yam%
DFEREIIMEN - IRIIC X o THEATH D, FHEICE>TAY Y FIZHT XY » MIZdiD
5 5. $wfdiauﬁwﬁﬁwam#5r%%;Eﬂ?momfﬁﬁﬁa

NEHRE, XF»OBEMER THEER T 2 N CHEELRBIEHTH 5. XELH
DHRBICIIRES AT T2EED D, HEZMHSHiAZED, m2EbRViisz Bt
LED. VEHNRBEIOX, B CEETDFED T 4 — RNy I203H5 L, FED:
HDOMEEE)EITO TR Bins. /-, tAREOBEDLHIE, Hat CIIRFA HE
K%ﬁ?é@kﬁb,%ﬁf@%@@bf@mmtmoﬁfﬁmé.it,mm¢®ﬁﬁ
OHE X IEFCTIEIHFE L TV A LFICEE I N30, BFiCldHHREROBEID A EE
%5uwﬂLn.:h%@ﬁ&@ﬁ%#%ibé%@@%ﬁu%<@ﬁ%miofm@é
NTx7.

FRAICBWT, BREE N EMRP TR O M TEm & DB 2 WO [1] R Ew
IS TEE) (Fatic X 2 FA(L) 2175 2 ¢ CREIEOE#RZ MU T2 H B 2 &
WOHE 2135 5. L L, BFIIIFEAENIKE L, HBEOHEWHRHEOFTOEH
DRI X D EHUISL W BT L T2 AR Ea L 0 BN BGi e T A AADFEET
370, BROMAELZEERTI2LEDND 5.
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M ) yes | no
BREZ74 =KXy 2 | yes | no
AR EIOFEFEMRAE | yes | no
ARRD HH 728 & no | yes

1.1.2 APABZFERLEIE

COBRGOMAEZLEE#EL, MEEH IR TWSDH, DI EEi S 2158 (UUF,
NP EREFLERiLT2) TH S, DHEYTEEFEZHEDOTICHEP?EEDOLOFTHNS
FIHEZNF (inner speech) & W\, BET IR EIWCHWS. RigX TR 2N HH
RIENE IR L2, K1L1LIEANZRERLENE OBRE R LERKTH 5. NR
B L RSN X2 DN ERICZIR T 22 Rs. — A THSEEZITHWS
DR BRI RE RIS o TEL DR ERORITH 5.
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Vilhauer [3] DFZETIE 570 HDOHERE D 5 5 80.7 X EZ HLICHN R E F{bE
LTWaeiiEIh T, NRERLEIRA DEBICBOWTIAL BIRADD 2 H572
EEZAD. NEREBEFRILICE > THEONIER A X =D ITENRBEAZEZDSFELTED,
FENBENTHoY LM THERED 7 + 0~y MER, TGPV X607 712> ME
WMEOENREODPREINTNE. HREAX—IUDPYEILOLZTI2HEL LT, BHA
VDGRBS HEICE 0TI 4T Y bRy FHRLEDLIRY, XFEIZL->THHEH
AR =Y DEMNRBNDEL Z2HIREZIN TV [4].

113 T7—F 2T XEVICHBITIANRZEL

V=% X)) WS HEBIEEAREEOHEB T A R THWSRTWS, 81
DT 2 EBRE T TRIC HICRITEI N WL D0 DifTICE » TERZ IR T 5
Tty 2LTEDI[5], ALHEEDDEHTIX MERXSEOENIRAIZ R IFT 2 7201008 )



PPeRESINTWS [6]. sBHVDEY-TIE TEfE - 8 - HEsh7e ¥ O HE BRI B e 1
MO REEAREICT 2BRBERD I AT 40 ZIELTW3 [9]. AETIET Y —
F U7X FEAODEZOREERTHWS.

Baddeley (1986) 2MEIEL7=2V—F > 7 XEVETINLOI(K 1.2) 1 THREFTR] 2
ITFEFIHS AT L 2R T 2 THZEMA Ty F%v B & THBAL-T) 205
20DV TS RT L BI85, BV — I3 —RITEE S U N—P L 2T 4%
W, B HEOERERRFCE 2 8 RESINTWVWS. HEMAT v F 8y RIFHEZEMIE
WMERFT 2 e REIRTWS. HHEL— AI3EHFEZ T T BRIEE I EERK
HZHo TWBHEDPHOLITR-TED, HZEBRT v F oy FIZH [FERROEEIDMRE X
NTW3. KEDOBERADOHTIFECLERILER EORMAMEZERET 220 TES
AT LAERLTEY, ABEREO—RNITEE T TH 2> A7 L e HEIERHT 5.
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K12: V—F I AEYETIL

V=XV XREVETNLDOHTHRDIDMEDPEATNE S AT LDEHRL—T[9] TH
5. BHEL—TI3EE ) N—T UL o TR Z 223 2 &R UITER L RER D
BROTWERET 2 X5 h—FRirEE EHEITEBE) 225722 L RESNTWVWS. MEV N—
oL I EREE & R ER Y SRS L, BRTEEOERORRDOI- DD E
HARIOREERTH 2 (N 13) BHRSERECOEFEIFER AEEA > 7y M DB A->TET
LA ESEEEEREICA D, BRI NUERPBEST S, b LLBEHEEY N—PIL
WEDBHURSEZINDS Z e THUSBRIEEICRIF SN S, LFEEEREOHEIER
FREA > 7y M) DBA-> TERGEIEIMEE Y N—PLIC & ) \SRERE SEERC e
INT1%, SHITEEICHERENS. ZOY AT AIRTIEROMFHRIGEL TWS L &R,
ROWEHR DI AT LTI TZ 3.

1) SEEEAECIERIR O EICB W TEEMICHEM L TV XFRHFEL Wo /2
THHIXIEMEICELE T 2 2 2 238 L WA B ERAINCEELI L TWw 2 HE TI13IEH
O LAREICTHBLADR Y., ZAIEHCEEE T 2 BRICERITS{bE L
TWbZ RS 5. [7]

2) FERIER  BBRE I WEEE, O RS RINE D, RWEEDL SRS RINEZLEL, #



ET2IES5PHLELE 2. ZRREEEREIZ V-V APELET 5 2 LIRS
227 D Z O BER GRS 572D TH 5 [8].

3) SR 7 the” 72 ¥ OIHHE & 3 MBIRLHEZ RIS 2 2 & THEBRE R
BHEHZUN—YLT LI 2WHETLEHEN TS, £, BOHETHRW
HEETHMEFIHNC & DECRHE OFAMELSRIFETERL, ERMRPHELKT
% [8].

Bl BWT, HALT 21T E ) N—H LT E5R C OREIERE EHEER
WAL, EHHITEEICRE S 2 O2TERICT 5 2 & CHRIIINARZERNRIRMEES NS,
W72 U N—P LT HRIBRICHANC EHF S 21T e TE 2 L EZALNTED (8],
C DN BRI S L2 ARG TR R E F L L R,

--------------------------------------------------------
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1.3: HEHL—7

1.2 ANEEEDEEED R EMIT
1.2.1 XDEKIEMR

W72 E AL X D EIRIERENT 53 205013802 < ST E . BEHRE (N7R
BRELOHETFIE) 2 HWT S Bz ZEREAICIIEEL 52T, #amikro X b aEki
BERFARICHENE T 2 LR XN T WA [10]. 70— CHHMZ LT b BRI K #H
WDV HED DD [2]. — AN ERIEME O G Z 7S 2 1IIENE 2 5 BREDS
%<, XOWERTHADIRIIZ & > THENEGINIENREZ OND. XOEKRBERIC
ELETICBXEER T 2 I 7 0B Th 2 HFEO BRI, HEDORND h 5 Hi
DOEMRHRYL X h~ 27 o B TORKMG (@EX7at )AL,

1.2.2 ZFEBECIE

Baddeley (1981) {3 FHIHIE (NI E F L OB HETFIE) 2 WIS XhOBES 2
HEER ANEZ 227 — 2 RAT 200N Z Z e 2R Uz, 2 OHIFIIM SIS
X o TXH DRI L EEIETEH (F5E) 2R T2 EVH L RDZ L2 RBT2HDTDH



5. ARk, A&RES (2019) 1%, TAIRERIR D N EFLZ Lz 5@t L HBR%
B 2 72 O EGERE R ITV, EEIHRELANTH BB EORENME N T2 22 %
L 7.

1.2.3 #LRDOME

Slowiaczek & (1980) (FMEZHNHNTE DR E 2 il L B E CTHAE L. ZDFHEER
DFER, NN EFRLOWFEITIRREDOEDK IS 726 Lizhs, BEFREDKIED
BRIZZLEPTH o7 [12]. FEREICET 2 WS IHNIC & 2 BEOE NI HexX %
BT 2SO E 2L E L T3HEICBVWTREAED LD TH o 7. Slowiaczek 5 (1980)
XIS DR, NNRERLIIBEROME ICHERFIERI L X Dt X8 2168, X
ORI BRIERAD 7 7 & A B BEOEMKD S AJREIC T 28REN D 5 2 E X 72

1.24 BHEAZOXED

W72 5 FEITIRBRERL IR 2 (REF 3 2 4%AE [11][15] PBER 2 S T 2 HAE (121 28D D,
ZHODOBREIC K D, R SCOERIERE [10] DAIKEFS T2 Z b=, Bl X Rk
fR211ICDFHE T2 e ARBINTE. NNEEF{LOKEET D 2 EHRHEEANDHF S
BZNE DL DEHEX HEFROHE L XPHRENREHE L X) DBV THRLELR S /UICDOWT
EHIE S 2 IR A BOVE R (N R EFLOMRIFREEE TS & O - LR AT 2 H%6E
M5 b DE)VICERDZDTHZEZLNS. 5 [2][15] DTS FIIFRE TR
NI R I N B BRSO HIE T 2D, X2K (v 7 1) OEKH#ICER L
HbDTH 5.

1.3 mFEEM

INET, NIREF{LOKEEEMET L 7258 TIEERE SR S VR S L 5 [
HESZAE T AR TH D, XK (7 0) OBKHRICEH LD THo7=. HilZ,
XEHRDEF (T 7R L) THNREFRIERFS L TV LTH, FMRIICIEX
IR (w7 0) OERHICHERRIETEAS. 2070, NNEEFILOBEEE X D%
CHAEST 2701213 I 78R LNV THINARBEFRILDEFS T 200 5 02l 205
5. R TIILGROBETONNREFLOEEZIHOMICT 2 Z e ZHNE T
5. XEHRAFTIIMEIIZA LS T3 LtArD, NEERESEMBL IS T 554
METHRATHS. 2D, RFFIEIERD HENRGHADIIKETH S TR GEL,
PONEZIRT 21 FiATICK - THEZITS.

14 BXDHEN

AKX T3 —EHTHwe - ot & MR EFICBES 28707, WRIZER{EIZY —
FUITRAEVET VBT Z2EHRL—TO—EHTHY, SiEROFERUHICEDZ %
DRz, BB TREE -ETHERLATHED SE X 5N IREGZBN, REITH 3 20
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FTER BN D . B TIIHMER DR 5 N7 IR T OBRERARFEROFIRITOWT
WARD . BUFETIITED R 2 XD FHERHZ R L 7. R OER 2 bR 5. Bh
HETRAWFEOHIITH 2 N REFLOKREZ AFBROIER P 5ER L, W2
J%.

11



£28 k& I ANBERLICK X DO7EIE

AT T F BN IR B LD SATHIED & (B2 3T, (B - 7otz b
NI, BAET D MRS EEBAD.

21 AR ABRBFEbICKZ2ELIEE

NI S LI D EREARICEH S LT\ 5 & 2 3720 [10][2][15]. XD EK
IR 2R % % C O HAEE O EIRHEYA-C SCHT 0 BIREA 72 ¥ 0 X D ER72 T a2 RN B
EDERTH D, FERINCEREICES L TWAAREHIET7IcE 2 515, Slowiaczek
5 (1980) 2MEME L 7= NI R B FH kDY 13T ERED HaclRic d 2 iEER e HA L, Lo
FRICTER 252 2 WO RGO ERA L, FHiicNNRERELA XS HEiicFHF 53
32z, AWETIEINNREFLOEEOFMER 2T WEREESRE T30 D Ic D
SELEEES 2 LR ELTS.

Slowiaczek & (1980) DAL, b La&E 2R ERZ XOWHICHH T 2 D72 561, X
FEEIEOEBERIZEITH D, ASrOTFERTHBEREM S DELNDHS. 22T
N7 & LS EREE R Z A LD T2 2 W5 D TH 5 [12]. AWFFEDOMK
BT BB D 7 EiE DBEIR X (7] USCFHI THEE DD T X 5372 ) Z /RN L
BT 2 2 ICHEBEEROGHTH Y, NNRERLEEER FEEL, BEREEREZ XD
WER (EHL) RS2 2 WS 5D TH S, ROFTIIHERBFROBGHEIC X > THHEILIC
CDOXITHENHLZODEFHLSE L EEZSEOHEHILOENEZHNCE > TRR 3.

22 XODELtGELEE, EXEE)

MUXEZITERAHE, GELSEr EESETCREL ELZDFHEABRCA Y b Ar—> 2
VTR, VRLEHE) ORETH L. FERFEUHOMATIEIA Y P xr—arel
ALFHGEEZ 7L — R LTE D) BEREREZ BT 5% — R o M=
FOXDOHEMBICHHAL TWS ZEARENTWS [13][14]. BESET 15 512bITF
DITHIFITHIZThb e W53 | RS LGE, TEEIETW, B3PS0
%) TEREICHEE, EIZIE PERI WS | FOBERMOBEROI D TR TE 20, GELEET
B3A Y b A= a RV X 2RET2HICI D NDOERE —BICEDD I ENTE S,
DFED, AV bx =2 a ) AR EOHEABERIIFEXIFTEICB I 20 80MFHR, K
ROF L Y OHE RO EX 27255, HABOEESEDLGE, AT, FiR4,
5 & H FEOEBD L FIRED & 72 D BFEL AL TOEIIHEINCIHRINATED, F
LEEL I E LD TEPHERMNATZ 2 TR S, HEEXFETIIHGEL L TOH
DB TH 7D ERDOE L E DT DIC WIEXDEKEZ —EIZED 5 7201213
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i, XHI, AJOFEED BRI FRRDAZLY. 20O HE (FHEIL) ITARELT
W TERZ W2 E LI X 2ERFERIC I o THlio TWa 2 e EZ LN,

23 XFHHSXIBRRICE D IEROIBEFEICEE T 2R

X 2.1 \EARMZE MG T 2 X OBBERRICE T 2R ERT. ZOKTIE SUTHY T2
XFHNOWEAN D HIED, XOEKRZWGE, BT 2 ToOMELRYT. ZZToH
RIS DEWRMGEL725DDI5 5, bor b b LWLWEKICKZ 720D 1 %2TES.
HEAND BG50 5 XFHN D O XDEKREBFET 5 F T FI e 7Hib § 2 BB H
5. Fi, BEEEINTXFINDND oD 5 LWKDERIZZ S TWEEMEEL, i
WIRLDERIZIZ 72D, XFFHNO—FNCEERI AT Z R0 O HIVIFHE L%
TEIREDRDHD. OFD, XOBEKREHEAET 2IEDHLIBETH D, e, EHEHE
U 27 %1T 5 IIE X D ERBEA N ETH 5.

HEANDPOXOBERMBICEZETIZ2O0DBENEZ GRS, X2.1A DBETIE
MEAT NI FHN %, HECOELEIT - 72 RICCDEWRMEIE R 1T O TH 5.
X 2.1B O#fE TIEHEN R oL 2 AL, S HIEBRNRSEILEZITY, XOEK
MREEITO R TH 2. A, BWINOEFETDHHIDIHEN R DEFLTTh 2 iy
LT, AMENZDIREN LS DTH 3 -0RBENRTELIBEIh3 e EZ N
EHHTH5. fle LT, OODBRDATHMRINI—RITZEHENE 6D
FTRHRDOPOPLBONDIIN LT, HEFPRIEL D XTI OEFREAICEE S 2 AN
HEEDOF L E ORI 5. XeitUBICHNNREF{LEZH T 25AFIE B O\E, NI
REBFALZZHLRVHATIE A OBREZRETXOERMIEZITS Z e EEINS.

X DEMMGEEICERE L 12RIC4DDGEEDREZ NS, K21 DAEFE, XOEHM
AR X D IS % 4 DODBBICE YIRS NHFEB I T .

O. B | XOBEMWMAEDOMER, DHLI NI R TOEHIXTFINNb o b5 L
WY DEKRIZKE > TWiGS, XEHEL-HEINS.

@. HHEBENTEL | XORRBEEORR, THILEN GO TIHb - b
5LWXDERIZZ ST, »D, HEWRIEILZIT o RO FBEIELRCIEDR
FEhTwaiaa, BESFHNZIHLEZTS.

®. BHEDHEHIL | XOERBRELOFIR, DELE N —HOMILFINNE > b
5LWXDEKIZZ ST, »o, HRIVENREIRFE A TWRW, SRNZR
SEHLE O EREHERARFF S TW 358, BEMARNROELZITS.

@. FABRL | XOERBELDORER, Dt —HOEHI X FHnb o b5 LW
XDORERICH ST, 2o, CORIRIRS REFINTWARWGE, BEXCTFHIOH
RANPHRDIET.

IREREMRGEES 5728, FESIC OO LG ERIEZI1TS . —D2OR 22 TE R4
W BEETHY, ZOFX RGO XD XHINICX YD 23T 21ETHB. 25134
TR DELOML X E2BET2dDTHD, 2.1 TWVWS BOBERIITERLIT LS
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EERIBELTWS. ThoDRERM L 73 & FH OB OMRR R 72 7 Bt 5 1 OB fRIZ,
BTRAET D OXHRAXEIRXY] D <P RO E L2 e FREND.

A
- B =R e ORI
BEAN - pheih XD ERARITE =g
H EEN ®
SRR
BE ®
GRS
@

2.1: XOERHME £ TORAUHBEZICE S 2. A: NWE{LZELTHEN LR EILDAD
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KIZNFEILDOZBETI V- 7L, #iAlOBR Eie e i) T L 2#Rico
WTK 4.9(NFELZ 77— 7)), BI410NFEED 70— IR . 5tA ST DER (Bt -
T, XDORA T @EFPRIBELC DL - 05K - XHIXYID 050378 ), WELD
2B (NFELZEE - NELDED O 3 BRTOZBINTORER, #EIH 0 FR Gis s
DHR)[F(1,1102) = 126.35, p<.001], XD XA 712 & 5 FEHRE [F(2,1102) = 56.92, p<.001],
NELDZEIC X 2 ERE [F(1,1102) = 58.38, p<.001] IR THETH 7. T/, W
FLDZE X FEEIH OZIE [F(1,1102) = 20.76 , p<.001], XD & A4 7 X HEZHHI DRI R
[F(2,1102) =3.25,p=.039] IR HEHADPERE TH o 72. XDXA TXHNFELDOZEITITR
AAERDRRD & - 7z [p =.378].

TMME TIENFLZRE e AR LD BED Z 2 U DOV THEIIHIORR . XD X 4 FD
2 BRSBTS L 72655, PR EZBECIIREE I O E5HR (FiA T DHCR)[F(1,720)
= 83.368, p<.001], XD XFIEREIZ X % ERRE [F(2,720) = 19.557, p<.001], NHE{LADEE
TIEREZIIHI D EZNER (FiAH DEUR)[F(1,720) = 44.403, p<.001], XD R A 71X 2 EX
R [F(2,720) = 56.901, p<.001] & I RTOEMNRIWEHICBVWTHETH -2, £z, N
FLDBETOABENHIOME L XD X4 TORAERICERIEADLH - 72, [F(2,720) =
2.866, p=.058] £7z, XD XA 7 TO MIBEDARER, HEFEPREL D X-U6H1LLTD
HREENE] (FEATT DBR) X XD XA TR ANERAPERETH -7z, [F(1,960) = 4.863,
p=.028]
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4.10: BRFSM L E RIS O L (NFELD 70— )

A5 C WA LIRBISRAF D LS

WEILDZHETIN—E 7L, GiHITOEOR Bt L i) THIER L ROV T
41(NFELZ =), K412(NFEED 70— ITRT. GiA T DZEOR (Bt - i),
XDERAT (EFDPIRIEC D - 0623783 - XHRXY)D O 507232), NEILDOZE (N
FLZEE - NELDED O 3 BRTOIE T ORER, WELRHIO EMR @Fs T O
R[F(1,1147) = 29.13, p<.001], XD X A 712 X % ERIHE [F(2,1147) = 50.09, p<.001], P
{LDZHIZ & 2 FXHE [F(1,1147) = 20.48, p<.001] IR THETH - /-.
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Bt & NAELSRFIS A D L

WELDZHE T N—E 7L, #iAHOERN (B ifil) THE LR Icow T
413(NFEEZ 7L —T), K 414NFED 27— )RS, Gk DBOR (Bt - 5,
XDRA T FEFPRET D - OHR - XHIRXYID U 603%43), NE{LDZE (N
FLZRE - NRE DR @ 3 BZRTO B ORGSR, WHELIREIO ERhER GiATT DE
R)[F(1,1183) = 37.59, p<.001], XD R A 7 & % EXMHE [F(2,1183) = 49.06, p<.001], K
{LDZHEIT X % ERE [F(1,1183) = 13.53, p<.001] ST R THETH - 7=.

R
Wz

W &5
5000

4000

(Pasw)BARHEH

2000

ETFMZECYX XERY U5 [6=¥: 1584
XDEA47

I5— /84— H-25E

4.13: HFisctt & WRELRHISAF O L (WFE{EZ 21— )

33



G000 gi{

CEf
s

5000

4000

3000

(PoswW)ERFRHHH

2000

1000

EFMTRELYX XEHREY B 5hEX V5HYE
xnaq47

I5—ri— +-25E
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IEFAHIBEREIC B W T O (IEF - ), (IERS « BRIG), (IEX -« 350 i3W I bk
X OFMER EBR L TWid oz, TAURIERRHIKERED SRE X OFfRORICZH 5 72D
IEFRHIBERES E N T L K THOREXIC R ER G AR o bR EZ NS,
CHoDRRE D, Bt & WSO BIE (B - 3%, (ERIG - 5, (IEX - 34
) 2B RE Tzt 7z, B & IS O LB T3S I 21T 5 T & THiERF
A (LA D Ew) BIEIT 2 Z &, DELo# L WSUE E RN RDEM S 2 2 &, A%
BHRELZHOTT PR L D FiRREOA R B2 T edhvnahse. £, NIAREF{LZEE
DI VR X D BEMHIORNRZZ TR TV &, ik LU S IHlozh R
ERITRTVEBPL IR0 T,

4.5.5 FHEDDHT

FHHEI L 7= ARG R 1 Tobii Pro Lab %8 L THI I L7z, ARSEERTO fixation ¥ & Tobii
MEDO7 NIV XL Lo TERSINLDDOTHS. EBRBINE 24D55, ERECH
BIERTIUS TE R o7 1 5% (NELZEE 1 £) e REDPR O 3% (NFELZEE 14,
WREALDEE 2 %) O—ER D&M (S6: Bhae, R, &ac, S7: Swi, S9 : Bae, I, &an)
ZPRE, athziTo 7.
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R BRI SR D L

Bt & IS TR L 728X D X 4 7D fixation A% X 4.15, X 4.16 12”7, K
415 1 FNFELERFOMRZRL, K416 ZNFLDBEOMEELRT. NNLRERLOZ
B, XOEA T, 5isfiOBRO=ZRTEAN 2 T o MR, NWHREFRLOZEDE
R [F(1,1140) = 48.556, p<.001], FEEHINHID ERNHR (FiA T DBIR)[F(1,1140) = 59.789,
p<.001], XD XA 712 & % FEFE [F(2,1140) = 31.951, p<.001] ECICHEZEZDB R SN 7.
F 7 EHIRD R X NI E A (LD Z 5 [F(1,1140) = 41.610, p<.001], HEEHIHIRIHR X
DX A 7 [F(2,1140) = 4.379, p= 013 KX AP AETH o 7. MiBEL LT, AR
DEBEDENZTND TN —TIZDOWTEHHATT DERX XD XA T O _ER BT 21T -
7oA, WELZBECIIMEIIH O EHR FHAT DBUR)[F(1,436) = 5.304, p<.001], XD
R A 71T & B EE [F(2,436) = 49.06, p=.005] £ DICHERADR SN, FiAITDHEOR X
XDEA TORXRHERICIEREEZNR SN o 72 (p=337). TDHRDZEIIKTIDX
A T TRUVOPR-FEFEPRIET DX (p=.004) DAFEENE SN, AFE{EDEETIX
R HNH] D FRR (FeA ST DHOR)[F(1,323) = 0.510, p=475) IKIXAEENER LGNS, XD
R A T &K B FRNR[F(2,323) = 13.465, p<. 001 ICEEEN R SN2, HiAH DHRX XD
XA TOXEAEACEIEREEPR SN o7 (p=738). TDHRDZELETIIXD XA
T TRV SR L-FHEFEDNRIEL DS (p<.001), XHIXYID OSB3R -EFENZEL DX
(p<.00) ITHEEMR 61T,

Rz, K417 IHGISAE-EFE 2 RIBET D XOHBROE ZO—flZ2/R3. FLBID high 1%
N7 &L ZBEDORBRSINE % low IZAN R BRIV OEBRSME LR L TVS. K
RIXOXFHERLTEBY, HllNIT =% — L TOMEE, WG ORERYI %R T,
ZOME D N EFLZHIIEEINFNC X D EAGARD 21Tk ->TW5 Z L BRZT
BNz, FIT, MEHBPOLETEANDFHAEAZGTFHARD L EFKL, fixation [H1EL
B BARD OEIE % BTt L MHIZAcHE L. NFELZEE X 4.18, NFE{LADRE
241913, MEENIFEAR D OFEETH 5. NAELZEHIIEEIHIC X - T
AR ML 7D L, NELDBETIEHRAR D OMIMIAR shh o7, AR E
FLDZE, XDORA T, 5iAITDBRD =BR BN Z2A1T - 7558, NNEREH{LD
ZHEDOFERR [F(1,1140) = 60.728, p<.001], FEEIHID FR FHiA T DHOR)[F(1,1140) =
66.558, p<.001], XD XA 712 & 2 EZE [F(2,1140) = 17.691, p<.001] ETICHEEEDI RS
Nz, F7MEEIHIRIR X N2 S LD ZE [F(1,1140) = 45.426, p<.001], HEEHIHIR)
RXLD & A T [F(2,1140) = 3.176, p=.042], NI R BEF LD ZEX LD X 4 7' [F(2,1140)
=4.179, p=.016] KX HIERAPERETH -/, T/, ANREFLOZET MIMEZT-
ToftR, WHZREFRLDOZRED AGA ST DBRDO EMRICTHRE S HHE 517z [F(1,600) =
80.093, p<.001].
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4.20: FRESCHefEH O L
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Bt & WIS E O LB TN 72 5 (L2 BE D & fixation [F15X, FiAR D SRICHEE ]
DR EZT 2 ZeDBHLr 2572, HRLDEETIEIEEINGNC X - T fixation [\1%,
FARDROBEIMIA SN o7, ThHDFR XD, WIAREHELZREECIIRESEIH
W& o TXDFBITERDBILD, FRUTX > THARD ZITo TWEHEREZHNS.

4.6 ER

W72 5 LD 7 B UIREIRGR 2 BRRE S % 728, CFTERED s 5 X OFifkFER 21T -
Tz, TOFEETE, ANZEFRLEYEST 2 2 e TooamyBE@mns 2 e, »Hiflko
L XDHMOAMICHEZ NIET I, ANLREFLEYNET 2 2 e oHifto#L =
WK H 5 Z e 2 TRLE.

REBOMERD S, WEMHNC XD ANREF L2 iE S 5 2 & Toifio A (S
) D3NS % Z &, pHLO#H L SOHMOAMICHE L KX 2 e 28T (X4.9,
X1 4.10) TR —B T 2HRBEF o NIz, WHREF(LOZHTHEIHNC X 5 Gk
NOEDR R o722 e o, NNREFRDRFCIREBRERIVERIEZ TICoEi LT
Bo TR EF SR CIIERERIEILEZ T L TWE 2 ehEZIHN 5.
F7z, TH5 DRI “HEFRE e L TEREICARIC & 2 RO ATREM D
HoH, NNEEFRL2YET 5 e L ELO#M L SICREEARR N2 e h o, H
HEWHNIEIC —ERE L LTOAMDZDH D, SO AMEZBEMSETVED TR, X
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@X%%%@ EVD 54U B HEIL O L X ICHEIHI ORISR EMCEE L %
BLTW5. FRICHANRERLZRECHMEIRIOM R K2 ZT 2 e, WK
%m%ﬁuwm@ PRI AN E BRI E 2 FICHO T O BEHREEZ 1772 -
TWABAREMEDH 2. ZHEK 2.1 THRARER{LZEHL B OMEEZETEYBERE Q) %
BCWD BN EIRES SN X D EEZ T 7D aHE b REC R - 72 2 3
BT 3.

FAERD T TIX, NRREFLZ 2L — 7O AENFHNIC X - T fixation [EIEAH
ML (X 4.15, X4.16), AR FNELHEMU 7 (K418, K 4.19). Z ORI ZFHiA
ED ZIBETOARDHEMERLTED, XOXA TDENLSEL 2 0HLOHEL X112
N REFEDPTFE LTV 2 XTI 2DDTHS. NNLREFILZEHTDAGAR
DEIEPEMLUAERIZK 2.1 XD, NNRERLEHET 2 2 & Tl (2) &R
LR CTERLSRD, @) OBEEZRET, HEAN GIARD) 20 IR L EHENE
HRERICHE S THEEO EHIGICE - - e HHT X 3.

Bt & WA LRGSO L Tl R & (L 7L — T O R R I FT A 7 OBURH
THEEH—MLANTH D (K4.11), NUREF{LZ 7V — T OEBESINE OBRGUINN R E
FALDORHIZGE LT VAT E L TWR ZENEZHNE. EFELRIEL D X TONMNR

B D 70— T OFHRERRID S o & b FIIFRR NI EIE U (K4.12) T & 6T
MRIEL D X TEANZREF(LZ 70— T OEBESINE O BRGUINI 72 & L O 5E IS
CERAGFATELTVWAAREELD 5.

FHt & WA LIRS0 O LB TlE WD XD SCFREIC BT b SRR 235l <&
FOBRH D (M4.13, K4.14), IRNTOXFrANBRERLT 2 2 3Enr 35 &
DEVWGENTEZ I ERLTWVWAS.
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BSE o

51 o

AW TIENRI R E L ORRREICRE 3 2 FH Ot & LT 2ET TR EF LD
bRt REN) 2R R L7z, ZHUINHZREF 6D ST 578D 7 HitiE OBEIR X ([F] US55
THBOBIRNTE 2% ) 2RI T 2 Z L ICHBEERIPEHTH Y, AR
BREALSBREER T A, AL, BEEHRT O (k) KFHAT 52205 50T
Holz. TORMEMIET 2 Z EBAMFEDOHMTH o 7. EBIQZoHLO#L X (A
fif) DEL % 3% FW T2 & AL 2 0] 3 2 TFE T D 2 MEIIHNIC X 2 5tfE o B (e
R 2 A L2, WREFR{LESELSHVWTWAHAFICBWT, NWREFL
POHALICET ST 2 2 51X\ E N2 52 2 L TtfRICr» 3 REAELRZ 2, XD
SEIEA X D 8 U UK I RIS 00 RN K D R W ER RIETEA S &
27z, EBOMR, #EitzL 32 2 e THfichrr 2RHENIRS RS2 2, XDt
P& DU USRS IR SRS o B RN & D 5l 2B E MUZ SRR DS oz,
Ko TAMPATIRE L THINREFR LD ELIEERG (XEBRIRMEEDORER, Xk
INTEERSB.

52 FATHAZRICX I AR DAIEN T

HAGEZ FlVWiz Th E TONM R EFLORREDO WIS 21[15] ZNI R EF LA DR
RERICE D X 5 ICHET 2 DPIEH LA TH -7z, RIS CTIRXOERIEICE
F2ERD T vt 2 GrEl) WEH LRZ WIS THRES. £z, i IS
e U TXOXFPROENE V.

53 SE&ODFE

ARG CIZHEE, SCHID LI SR Y C TR S L ORSEE 2 ST L 7oA, X 5
IR E AT B 2 A TONEHLIC IR SR EAE ST 20 L 5 pidat s AT v
ROBICEZ LWV, 5%, AICEE LNl S Lo 2 D T O BED S
LERS.

KBS TId AAEREERE TH 2 RADWEROT R TH o 7. 5%, IHHE OFE
B T2 ¥ O AARGE O AL REN 2 B IR S & > THELEES 2 2 &
EHSMCT 5 2 L AT EIUL, MBI IR0 B AR IO AEHED L Vb D %
U B TN A S F LR ER L THO R Y, ISHERE P ENDTRADIGEA
R TX2#EZ 5.
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