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1. [ZIC&HIZ

H PAE A7 FT AR 23O (autism  spectrum
disorder: ASD)iZ, F& R E (M D —HD A KW
TRFEHE R RITRY | FEEDOA G N E LR D kE
EYD—FETHD, ASD OHREIRIL, F A A7
S ABROEE, BEMBZORE, kw7
BRSO B MIZ2ATENCTHY . 1 RS 05 3
FETIZZENDDEENBNDZENR LN, ASD D
2L, R E O R WD O % [ E & EE (high—
functioning) ASD | &5,

ASD (ZBAT BAFFECERIR Tl X ABIRSE
BREOREICE AN Y TONDEIENE W, Fi
Z X, ASD OAZ XNLOEG (th OFE X, &
ik AR BREDLOIREAHEN T HEES)) IDXK
mThHHEVIEB 2 FNEEBII, 1TENE AR HE
D DR ANTRRFESILCND, — 5, — /AL
SMEICITESEREBR VI E bR D AR
JRE O T ASD O RS0, sy
HEORNT LIZ/>TOBEED 2, HilZIT,
Yo, B TR Y BEE ORI L TE
DO TIRVMEFBN 2 s LT (R ) . A
DEBEDFBN DB ARG E 2 — T THREXRZRIZ DN T
el AN gV et 4 | AR AN By e b s N i N R )
%, ASD TIE, tE& MO RIELIFNC ., B, 772
OB O EARR 2R 2 5 E 5 0N BRI 2
(typical development: TD)& I KIEIZHE 72> Ty
BRIREME NS, 2 CTH & 1, EHE ASD B A
ZxtGr e U TR R AFEZTEIC T L, 204
2RI &R E T 572D DI FE R D TUD,

2. BEE R
ASD DY HH L, WA TILEFE 7200
12, BB CSES AT NREL TWHHERH
ZEDIZNEWIER Z R T ZENRLIZLIEH B,
ZOFRRAEZEE LD D=8 ASD O ILEER 7B,
RENZEZAMICHIEL, TD EHERL7=Y, Z Dk

B ASD (TR 7232 — U IS O E RS T
&7, BB—IZ, ASD TiL, B HmzHW+57-
DOEWR THDHM HHOREHZECTEL L 2E
X DI E N TD IR TH B &) o T, F
A2, ASD D HIZIE, T ORI NEIR (RERTHK
HAE ) ORENBE I MR — BN E EN WD
ZENHALNNI IR T, BRI AEEE I, T 05
SEHIW T LD HVBNAEROOESTH
Do BEOHMREIIE, BEEOF IR
TNHEXZENDEF T LI BELTED R E
DOFRICEFEELZMITT-0T 5 L CEBELZEH L
RizT, LIEN->T, ZNHDNBIZENRH I
XL ERIRATERS R #7222 DT B IR TH D,

ZOEBFERIT. ASD DAY EIIAT =X
DNTHRBEL 5T, Bb AT R 1F &
%, WH O ACIER B B3 i, B EEIC
HORER R Z R T, KM R EIEEEE IS DT
AR ES I, RS 5, 20T, [l
H ORI ZERL ~L 22, REMROIASR & O H
AT TWDHDIE, I OMEE Thd, DFED,
ASD DL 7 b —HETlE, IMEEOEEN A2 T
HAOHFREMEN B D, 2D LT, FEHRIMOMEE T
BoNT-MRAELGET D, 2FEL, 3T
ASD Y HE BRI R EEFF O LILRL/ L,
i e T = Nl AL )i R VA Nl =
EEFFIZI VDI Then, UL, i ABRSe
B EREEOOMEE Il BE ST DD KM
R DOETALETRID FE T OO #E%E
HD ASD YHENDnLT WA EITEH I
3%,

5T, PR EERICE ST ASD 2RBIHIIC
BRI cEATREMD B2 T/, FEtOERE R
DHL | FRICEE: 3 HE (M T COHE i
i, il AR 2= L IRR R A s A 1) &
T B2 M E 2 DEBRSINZ ORGAEE 7 =
v HOH—EHEBNICA-TENTEER
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3. BORKEHEMAS DEE
o2 133512, BB Z2 FEE3T
5(RE(b2)RE 1% ASD & TD ThhikL7= 2, =
X, BEOFEDERFIZE > TNDIED LW H
WORE CIIEOD CTHEERBETEETHS,
2GR BEOFIRNOOFEESIXRA

SHTHIZELO T, HEWLBHA D701,

RAFICEHENDABER T2 SESFRFFH
(ZEEDSWTHERZ LT FEHL) T4 E DD
LB THD,

KR TIL, &5 8B I AN A 5 5%
WEALT 28 RIS — 7y Ml EL  ZHLL
10D JE IR A 2 5D A I B 43 (i 5 0

DPET DRI T TR T 2LV E Ve,

DERRICIT 2 FEHY, i ERIEOE Sy D
JE B 35— MR RAR I AR AN 2 b3
DEM(vH—FM & W ERIFL O R 93—
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— 7 MR DB EL VR LS E, ez
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BREBEDMEW), o Z =D e, Z—7 v Rl
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. TD OVvZ—p L& Rl%Th T,

ZD, ASD D5 3R FFEEL O AR A L B
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HPH DO RS 2R RIPEIZ IS U T E BRICRE LT 5
FEREDMEN T, e JE I B DH 72 1 A AL BE L T
WAZEIZE DL D LIRS ND, ZHUTE S TR
DO JE B ERR 53 D3RO JE B A F LR IS 7o > CE
BLTWDERE TIIEbO TRRIC@KES X
DY AVR

4. [WEER

HRIZBWTE ASD ORFEEMENREH SN2 >
TET, BT, B PR R AR (R H O LR
DOHPLHLNUOIRESNI=Z—7 Nl %
PR 7E) CTIE, ASD D52 TD Kb s L
ZERHBENTND, ZDOAHT =AM DOW T,
INFETICEZES FRER DRI TETZN, W
FIEITEThA,

AiFRE HE 2

ez 13, REROVYIBRE CTHH I FILEE
EBARIZVE H L, B ORI % [F R I LEE 35
FEF D BINFEOREIT. BREIER160
ms) ST E ORI E BT, 24— N OF
W9 DL o7, ZOMBEO X —7 Y M
FEBILAZL W=D | B TIRF 203 TR R IIT
R TN ATHMNERDHD, L,
W O R EESR RSB ARHFSE D R R 42
TRIEITXBRIRZR 2 HIRL CLEI 728, filisk
DBENINT2 L IE e HIB N B L <70 D, EBROFE
F.ASD IZ TD K0 ZLDRPAD HINSHH—7
’eFg 7T 7=, 612, ASD X TD L0, Hilid4
IZE59 100~200 ms SIS FER R BT,

ZHHDOFERIT. ASD ORI DEAT
PEDNE F AL BRI FR I H R L TWAZ A RL T
W5, TEROBIIETIE, ABBIEFIAIIZALE T
O AT WMy D L7 E O HfliZe
DIZROENDHEE 2 BN TET, EZANRBEGED
FE T, ASD Y EE N LVE MR S A E
FER TN L2 R L TR, i kitRX
NCEERTEET /L CTIRFHBANHEEL W,

5. 8HYIC

ZHHDOMITE, FEFEE OB Y, BER B V7
B R D FEARBIREREIZ ASD ORFEMEN LS
NDZENALNT 2> TET=, ASD 4 HE T TD
CIXEMICRES BRI AEZTTHDE
SRDIEAD, ZOXHRMFZENHED X, ASD DK
BROZWr, B, YEZFOTRDT LISk
HHE . AR AT =R B EIEAR DB S D B2
irpd . I A~D RN RS NS,
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TA4—T5—= 5 DMRER EMN
RHMNMEFRDEEMEEERSEHAEEMEIZ DT

— Machines surpassed human level performances —

OX%ll fH— (BShh LALSE)
RRZFRFFERLEL 52—

(BEE) EERIFBOERICIY ABOTHLANLIZCAY ABOREEZBEZ5ETICE
2. TA—T53—=VUIMNBMMERLEE~NEZ Z3EEEEZL5-HOVE
HRARBEEI VIR T—=)A2T, BEOIVEL, REDBEMEHENLT
EQ&ESLBEMDEANEZ > THEY, #ROEZAOFELTEMEZERL
1=.
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1. [FL&HIZ WA IR,
2012 O RBUEEMGFEFRT v (ILSVRC
http://image—net.org/challenges/LSVRC) Z 5 Human Ieve|=').051
WTIER BRI CT A — 77 —=271F 10% 03O
LJLOD%%OWK LIkPEREA ) X 2014 4F

TIEABICHETSETICE 72, K 1 I £ 1,

{% R CHEICH VO DT T T—=2 7D = o1
— D THYRIEA 1) ThDERAH=a2—T /L% ST —
RN — I DI DGR L7~ 7= LeNet (LeCun, e yoma 201
1988) #/RL7=. 2 EEBHB O Russakovsky et al(2015)kD

C3.1. mags 16@10x10
,,,,,, C1: feature maps 541 maps 168565
£E288
2032 2.1 maps r*\ G5 Iayer g jayer OUTPUT
2 & S

F ....... 'T!T—r'
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X 1LeNet-5(LeCun1998) DH&K Lj;fi;géé):;;’;% kj;fgﬁffkg )%?L
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AR 4y, *ﬁﬁ@éﬁfﬁ”fﬁ] NWEGE, 25780, ORI A 2B 5. M3 Ty a— R LT a—4
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AR, %&ﬁ&&iﬂi, T Al IeEThD. BEA — e —— @
bRy I —2 DeepDream bHHIEIINT-. Wf “1001"
%@%&%@é%ﬁ%%%@f‘%ﬁb\ AFE T,
TA—T T == T DR B SRR
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CLREUADHLEE XD, TITHETA—TT encoder e \d“j’“de\’
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WCEAMTONTEETHD. 7=V T EIxk;
M oR KMEEZmEL, 0% H LU nE
PREFFTS. HEH UL E OREFIZ A #N
FA—H(where) L L TIE 956, wv 7 A7 —U
TIZE-T (1) RKREOAEZTOHL, thofiz
BCHET O EEEZMUS. Z VXA
—ZERNT— D DR LIFELRNET D
SEFE DO R G, LT BRI OHKZRBLL T
5. LU THUICBRH DSFAE LT AU e KA A H
NUT R BRE BT DA SRR T 5. 7
2) ZERMIZRELIZANMEBTDOT7 42D
BIZRFEL, (3) MBI > TG IREE 3L
BT HOTREDERRE, EWVIRENZETH
na.

3. fEIEYIYHL R-CNN
LeNet |XFEXCTRike HEEIZ Eﬁ%éhfc%
T/I/"Cd-l?)%)z)) Q@Cﬁ{%%wu uﬁk—g_%)t_ =Y
73@{%&1 =] iné@;ﬁ@ﬁ%%munﬁk—g_éz ?73)
HD. ZOZEEATHIOREIKLIV L R-CNN T
35(Girshick, 2014). X 4 |2 R-CNN O#frg %
RLT=.

1. Input 2. Extract region
image proposals (~2k)

X 4 R-CNN OHERSX

3. Compute
CNN features

4. Classify
regions

R-CNN TlIxf R OFRFREM &7 D R fE k%
Fcov L, Yo L=k A58 o
CNN ~LEBNCHERE T 5. XIZiE i Tuo/s
W23 CNN T 72 &N = Ik O R #2175
DI SEIR O B R R AT e O E 2 D
SITRDOBIEA~EED. ZOEHITSHEL THEE
DB BIFbIREIN T,

. 5 DeepFace (Talgman2015)F1g 2 J:'O

4. BR
CNN BL T R-CNN OV CL EfRGEE, &
7ot BRI EREE R R ARETHAD.
FEELBEREAE what CALIE[H#H where &% 747
BELHYDD T, MISASE R LEHTEIE R LIZLARR
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CNN [ZEDHERUVHLOEIELOMA/EAZ
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RERRIN-EFRELHFC IO ROMHRE T, FHREBERENBBNIE

HAET N EIMTDVTIEERNTNTCLNS, ZZT, TBIT— 42 (RIGHRE -
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TS3ASVTMBROBEERFLIZECS, THT 2 LERBEEMOEA
CHEBRRAEEISAIVIMRNBRESN, CORRIE, EFREOHRAD
MEPBRREICEWTERBERNEEET S LEZTTIDERDN S,

Key words:EF#EE, FHRIFML, FREEEN, TRIUTISIIV T EBRHINRE

1. [ZL®IZ

AR BT RACB I EREROEENZS
WTTIER DN TWDHLDOD, T T 7 XS
FEAfE U728 Tl Bt A O P BB I 5 FE 1
WRNTEMALTHZENREIN TS (e.g., Van
Orden, 1987), L?>L, Chen et al. (2007)I%3E%#:
MR BT, BRI R LT EE R AGE D[R]
BRE T TALILDTTAIL TR Bl SR
MoT-ZEMD, T RGEE BT BRI S RIE
{BIZAEC 2 W ATREME 2 7R L 72, UL, AEMEMD
(2013) 1X~ AT F T IA L 7 FEH W A R & il
STHBRRBEEE T TAIV I REREL,
FRGELZTHOERICH, SRERDIEME TS
BEMEA RIBLT-,

AW TII~AZ FTORGES TR
EATEN T — XL THBLCEX AN EIM G
LI, FHRBBEHEN AT HIET, BT
RGEDO A O W BRI F BRIG T LIZAECHD
MEVHREDO R FE R ATz, BREEFE AL
FREEEN O T, ¥—7 v MERE, B
X% 250ms ORTEEENIC BT DIRIEN, [F% 7 T4
LEARR LTS B S S & TR I 2
HZENEREEIN TS (Grainger et al., 2006),
FIT, HEFHGEICRT L TH RO BB RS
NDDE I DN TR,

2. Ak

21 EEBSmE
FLRG RS2 IR DK% (Be) £ 22 473 EBR
WS-,
2.2 FIE

B A RO T GE 200 FEAX—F vl
TRERLZ, T FENDZ—7 v Mk, 2 FiEEE
DT T4 L ([FF, Hdl) Z2HEL, FE&MtE

el SR O C BB, SCFHEREUEEE, H
B, WREBEPEREER N RIAE FE |22 D KO Ml L7z,
77, EREHIMAREO - T RS
DT IEREE 200 8 FHE L=, i H L= o5
R 1ITRT,

K 1 ARG L 7o Bl

s T4 F—4vtk

e E )

o Hi ol
23 FinE

KBRS INE XEBNERICS LT, RS
INE X i _ECR RS NATE T O SCTHIIN
ERIHFETDRAGETHDINE I E 725 ~H
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Eo’m’ ¥ —%, FFETHNIT 2T
WCEORENT,

ARRATIE 500ms D EEALFIEL () A3 ] -
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Nz, =7y MIFERSIMNE O —H LRI
XOiEEL, 2% FIE-EDOAKA 1500ms 7
REF, 500ms DOFRAT R REIBR IS HE O CRERTT A
BRtGENTZ,

24 BGROEHRES T

b DEHANCIE ANT Neuro #1810> 128ch ki
HAEFHL, oY AU 7L — T
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BOXBEFE AL, £IX-ECREKGERICLD
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BT,
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1 4% Jﬁﬁﬁ uz

EfE 9 >DT v

S3HTIE 128ch D95 57ch % 9 DD 7 w7245
FIL AT o7z, AT L EMmE 9 SO7 R
vIEX 1 ORT, 9 SOT oy i3 Ak (£,
I, A7) LRI 22 (RTES, ke, %) LU CEK
WZIBINUT-, SEHIRIE D% H 121X Grainger et al.
(2006) LR ULZ — 57w MER%Z D 150-250ms,
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3. R
31 TEIT—4
NI SR O T — 2R L=,
250ms KVHE N nE 1500ms L0V T
ZFIZEH 250ms, 1500ms (& X% 7~ 550
DL SRR LRGSR E R 2 1077,

XK 2 B RO ROER; R ERARUE R

(2015/8/8-9 f2: T fRKE)

—fkFEXR 1 BB 1-2

Hol- (FNFEI p < .05), T T4 L5

Bivasisivin deivans
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T

RP
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E.‘E’. 4: 200 400  (ms)
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2 BTy I ORI LOHEBIEE(
(L:/2, M:HR e R4, ACHITER, P:i4E0)
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A study of the Screening Test for Aphasia and Dysarthria
(STAD)

O Kentaro Araki' 2 Daisuke Matsuzawa? Eiji Shimizu?
"Mitsuwadai General Hospital, ? Chiba University Graduate School of Medicine

(Abstract) To evaluate the accuracy of the new Screening Test for Aphasia and

Dysarthria (STAD), we
characteristics:

assessed three
interrater reliability,

important psychometric
diagnostic validity, and

convergent / discriminant validity. We found the STAD section score

to be a reliable

instrument for detecting the overall

level of

communicative functioning after stroke in Japan.

Key words: Screening Test for Aphasia and Dysarthria, STAD, Interrater reliability,
Diagnostic validity, Convergent validity, Discriminant validity

1. Objective

The assessment of multiple aspects of
neuropsychology in aphasia and/or dysarthria is
important because of how these conditions overlap
with cognitive dysfunction. The Screening Test for
Aphasia and Dysarthria (STAD) was designed to
provide an overview of a patient’s communicative
abilities after stroke in Japan. Unlike other
language screening tests, the STAD has three
quantitative domains that identify aphasia,
dysarthria, and cognitive dysfunction exclusively.
The STAD can contribute to effective clinical
management as well as to research projects
conducted by Speech Language Pathologists
(SLPs). In this article, data are presented on three
important psychometric characteristics: interrater
reliability, diagnostic accuracy, and convergent /
discriminant validity.

2. Methods

The STAD consists of three sections: 1) The
Verbal section detects aphasia; 2) the Articulation
section detects dysarthria; 3) the Non-Verbal
section detects cognitive dysfunction including
attention  deficit, apraxia,
constructional apraxia, and dementia. The test
takes approximately 10 minutes to administer
(average time: 9 min 48 sec). The stimulus
materials include three objects available in most
hospital or clinic settings.

Reliability was assessed based on agreement
among the examiners (interrater reliability). Ten
patients presenting with aphasia, dysarthria, or

sensory neglect,

cognitive dysfunction at Mitsuwadai General
Hospital (Chiba) were selected, including 5
patients with aphasia (2 severe, 2 moderate, 1 mild),
3 with dysarthria (1 severe, 1 moderate, 1 mild),
and 2 with cognitive dysfunction disorder (1
executive function disorder, 1 dementia). The test
was administered by one tester (three SLPs took
turns as the tester); the sessions were videotaped.
Via the videotape, 12 SLPs from seven hospitals
recorded the patients’ responses on their own
assessment sheets without knowledge of the others’
entries. The concordance among the SLPs on each
of the three sections of the STAD was assessed.
The concordance of the three sections of the STAD
was assessed by calculating the intraclass
correlation coefficient (ICC) from the three total
scores. Modifying the two-way analysis of
variance, we calculated the error sum of squares to
determine whether the raters’ numbers of years of
experience were related to their ratings.

The diagnostic accuracy and convergent /
discriminant validity of each STAD section were
determined by comparing the section-scores of the
patients with the clinical diagnoses obtained
retrospectively by the SLPs. Independently of the
STAD, experienced SLPs judged the presence or
absence of aphasia, dysarthria and/or cognitive
dysfunction for each patient using clinical findings.
Fifty-five patients for whom speech and language
rehabilitation had been prescribed were assessed.
The sensitivity and specificity of the STAD values
for detecting aphasia, dysarthria, and cognitive

dysfunction were evaluated using receiver
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operating characteristic (ROC) curve analysis. To
validate whether or not aphasia, dysarthria, and
cognitive dysfunction affected the Verbal,
Articulation, and Non-Verbal sections
independently, double dissociation between two
disorders and two sections of the STAD was
performed.

The study was approved by the Ethics Review
Committee of Chiba University. Written informed
consent was obtained from all the participants.

3. Results

The ICC results for the total score of the Verbal,
Articulation, and Non-Verbal sections were
excellent (ICC=0.87-0.98), demonstrating that
STAD has high reliability. Based on the 12 raters’
years of experience (<1 to 32 years) and the size of
the outliers, the Spearman rank correlation
coefficient was -0.25 (p=0.12), indicating years of
experience did not affect the results.
ROC curve analysis revealed the following optimal
cutoff points: 9 out of 16 for the Verbal section, 4
out of 7 for the Articulation section, and 4.5 out of
6 for the Non-Verbal section; patients scoring
below these cutoff points were classified with
deficits. This produced sensitivity/ specificity/ area
under curve (AUC) results of 51%/ 94%/ 0.81 for
the Verbal section, 82%/ 61%/ 0.74 for the
Articulation section, and 80%/ 95%/ 0.95 for the
Non-Verbal section.
To establish whether the aphasic, dysarthric, and
cognitive profiles outlined above differed among
sections — i.e., showed double dissociations — we
performed disorder - group x STAD - section
ANOVA, e.g., by comparing aphasia (i.e., a
reduced score on the Verbal section) vs dysarthria
(on Articulation section) vs cognitive dysfunction
(on Non-Verbal section). Significant interactions
(p<0.01) occurred, contrasting peaks from each of
the three disorder categories pairwise with peaks
from either of the other two categories.

4. Discussion

Adequate interrater reliability is considered
essential for the STAD, particularly because of its
anticipated use in multicenter studies. The results
suggest that the interrater reliability of all STAD
sections was good to excellent across 12 speech
therapists. Furthermore, the results indicate that
clinicians with varying years of experience can

—fkFEXR 1 BB 2-3

reliably apply the STAD rating to different
communicative disease presentations.

We performed ROC analysis to assess the test’s
ability to discriminate between patients with and
without disease. The AUC for the ROC curve
reflects the test’s accuracy in diagnosing these
disorders. A result greater than 0.9 indicates high
accuracy, 0.7-0.9 indicates moderate accuracy
(Akobeng AK, 2006). The AUCs in the present
study showed high accuracy for the Non-Verbal
section and moderate accuracy for the other
sections.

Our validity measure expresses how well the test
sections measure the intended constructs
(convergent validity) as opposed to different
constructs (discriminant validity). The presence of
cognitive dysfunction impaired the subject’s
performance on the Non-Verbal section but not the
Verbal section, while the presence of aphasia
impaired performance on the Verbal section but
not the Non-Verbal section. This significant
double dissociation of different disorder types on
the different STAD sections was also seen for
dysarthria X cognitive disorder on the Articulation
x Non-Verbal sections and for aphasia x dysarthria
on the Verbal x Articulation sections. These
double dissociations have important implications
for our understanding of the role of the STAD in
the taxonomic evaluation of communicative
disorders after stroke, especially because the
pattern of results cannot be explained by gross
changes in brain dysfunction.

5. Conclusion

These results suggest that the STAD section scores
are reliable, validated instruments for detecting the
overall level of communicative functioning after
stroke in Japan. Although not intended to substitute
for any other screening test, STAD can provide
multiple information for designing an initial
speech therapy approach. It allows us to determine
which aspects of neuropsychological assessment
must be examined with more extensive test
batteries in order to identify the right strategy for
speech therapy.
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IHIZ, H A R H -AEE B 272013, 9 DI,
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HHHL, 3 ADHIEE EF-> TENZENIMAILIZ,
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WoIE, 2O ZODOXAT DT = FRGEIT T
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DFMR, 1-2 HBEOFEIVLHEITHE DO IEHE
(2B A 72 ENAZ LB IR LT, ZORERDD,
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REFERERL NV ORBITHA T HERITIE, &Y
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LML, HIEM(2013, 9 H)DT —XIZIZBIOfiE
WO FTREMEDMAEE T D, S FEDOHFFRITIBNT,
WAL HOEE, BAELHlk T oEERDY
7N =P A XET7 7 — BB DR R IS 2D S
EEEOZENHL LTV B (e.g.,, Kuperman,
Schreuder, Bertram & Baayen, 2009), 7 73V —
ARENX, HDFEEDIRESR DR E ONLE Tt H
SNOBEFEOETHY, 77 —HEIZZDOH
BSHERTICHD, BT =TGR, —
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TN AGEOBEFEBIEL R T TR ELT
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& Rayner, 2006),
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el =FS 44 81.93
gz {EFS 2909 10.37
R =FS 2994 82.17

2.3 FfiE

FERS A I, 0 R SR R S T
SCFRIBRN R D55 — FEFE W 2 3R &, S RE
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BE 7 vy 7Ol 2SIz, 7y DR
BRI I HRBRE T Ch Y X =T A Hlo T,
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7o, Bb i O E T =GR #EIET
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Verdonschot, Kiyama, Tamaoka, Kinoshita, La Heij,
EFRTEOERICEVWTEHRINSGEEE IS4 IV IHRIL,

& Schiller, 2011),
BEE—D

DEAEDHZEBZDITTIEHENWI ENBELIER ST,
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W5, BAGERA RS E WX, 79
A LB —Fy NONGESTFEAIEETIEA
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WCHARTEHERIZEL RDITTTHH, FEHR 1T
%, ZOFEEMEERREILIZ,
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RSz,
I - KEF - I (2003) O HBIBEE 57— & X —
ARG, BT TFHGE EE X —F v hEL
TEIRLZY, & X2 —4 v k(e g, ZIED %t

LCETE— 72 LF T2 E5HMET T 1 A
(e.g., HEA) &HEHI7T 7 A L(e.g., BA) %,
TNE 36 ETOBE L, AWFETIE, £
— Z8, MBI, BB, SCFHGER

BEE, 7R BRI B, SCTBEHEE IR, AR I,

SEBREE T O Bt bR & SRR ORI L7,

T x  BFRITTIE, ~ A 70 (ugas) 2
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HH =y NETEHETRENOEfRIC~Y
A ZIZmmo Tt EF 2 X2 #Bosr Lz,
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AN), T OmAEIGT AT T
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RO 5372 (603ms vs. 618ms : /5 A ps
<.001), ZHNDDOFERND, HEFRAGEOFH
BT DRBHEE T T4 2 7 RIL, GEET—
T T < EHHEFOHRAIEF L TND &
W D RGN SRR & Tz,

UL, “BA-ZIH” X957t —T7 i~
TIXEEED 1 =7 LdEg LAgnolost L
T, “BW-ZIEH O XD B AEEAT (3
SHD 2 E—T &AL T2 &b, FEBr2
DOFREFIL, BEREHROF EOE N Z KM LT
W ERWERT A2 TE 5. 22
T, KB 3 T, LBHETOHRAN 1 E—F T
b D HGEE HWT, SEIHET O A DA L
DENRIZHOW TG 2 AT,

=B8R 3
EEBINE  BAREHRKRICERET D 36 4D
ENRBI LT,
F . REF - VT (2003) O HEBUAEE T — & ~_—
ARG, T T HGEA8EE Y —T v R e L
TEBR LI SF—F v Mle.g., KIDITHL
T, BT — T LIEBHET OFA O W H & A
T HuA BT T A Le. g, {LF),FBIHET—
FIXHAET DN EIHETOFAITIEE L
WHAR—ET T A b (e g, WL, HHl 74
Lle.g., HR)Z, TNEFNASFETOEEL
77
Fhix  EBr 1, 2 LR FRix 2 HW,
HREEE

BGOSR (ms) & ARG (%) &
Table 1 {Z/RT, AR —EART EHHIART D

—fkFEx 1 HE 34

NG ZITRB O b o7 (Fs < 1),
— 05, BB — BTN D BOG KR~
7T XY AEICHES, BHEFOHAOLAIT X
LT TAIITIRBBE SN (R B ps
<01, ZOXHIC, FEEEFOFHAN 1 E—
T ThLRGEEMNNZGEICS, FEBR 2 L
BR, FEBHEF OFA DN ILA SN TV HHEITD
Fr, FEEAE T4 I RN BE I,
Table 1. Mean naming latencies (RT) and error rates
(ER) in each condition of the naming task.

Prime Type RT(ms) ER(%)
Pronunciation Match 613 (14.1) 2.0(0.5)
Pronunciation Mismatch 629 (14.0) 2.7(0.5)
Control 626 (13.0) 2.9(0.5)
PE_Match 13 0.7
PE Mismatch -3 0.2

Notes. - Standard error of the mean is in parenthesis ().
PE stands for the size of the priming effects.

HwaE®
AWFFETIE, BETRGEDO G HIC BT DHEREN T
AL OWT, v A T I 7 F it ik i
ZFHWTRRE LT, AFZEORERIT, (R4 R4
FHV /= Verdonschot et al. (2011)DFEREHE2D
LD Thole, Tbb, TETFHAGEDETH TIL,
TIA L= —y M DOFEHE— 7 O ILA T
<, LHHETFOGMADIFIZL > CERIAT 771
SUTRBBREINTE,
ZOFERMNS, FHHTOLEICLDTTAIL T
R, SEEMEICERLEREN T RN Rk
LOTIFRL, [l 42 OFFETHEASND LT L5
DI BRITAR AT DA REME S TR S D,
Thebob, (KA XLFDELIL 1 E—TIZxT5
0, BEFOLATEHE—F IS T2, Fe,
HEREO LT OELT 1 FHEIIHIGL, HFED
TINT7_XobDELIE 1 HFHRICHIET D, 2OL
TERTREMEIZDWT, A% EBIC, MFtadEsDd T
<TRETHD,

< XXEK>
1) Meyer (1991) The time course of phonological
encoding in language productio. Journal of Memory
and Language, 69-89.
2) You, Chang, & Verdonschot (2012) Masked
syllable priming effects in word and picture naming in
Chinese. PLoS ONE, e46594.
3) Verdonschot, Kiyama, Tamaoka, Kinoshita, La Heij,
& Schiller (2011) The functional unit of Japanese
word naming. Journal of Experimental Psychology:
Learning, Memory, and Cognition, 1458-1473.
4) k- g (2003) NTT F—AR—X)—XA X
SEOGEEREME 28 CD-ROM . ER =4 E.
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(BE) EFNT, EaRHimlc I REEEL 2L 60 MROLAHIELMEThoT. Sibig
DRGSR, AJEBNT 45 FEOET _FRGEOTFR R I RETH T2, TOHND 34
FEIEE BN ATRE ChoTo. F, BRI A~ CRE R iR O IR B RN

Blzmnotz (G 41% (31/76) < 35

P 78% (93/120) 5 p<.01). — 5T,
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AIEFI DB FRD AN =R LE AT LTSS, SCFHI AT REENDE BN E B
TEEEAT 78 2T HIEEWRAFERER NS TWOAO TRVt Bz,
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2001) 121, FEFEAREK LIERERERIKED 2 DD
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M9 2B RIGERIRIK ., BRS AT LEfEH L
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# 1 SLTA Off5%
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R AR it
HEEOER 10/10 EFHEED S 5/5
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32 WY T FTRK
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IZAA A=Y DREEICE 5L TWDEB 2 BND,
[HEEERY MRIIREHEFREEIZBWC, FEZEDD 6 %
A% ORIEENL, £ ko7 a—h 8 354l
AEERTEF . FEETE/ NEOH ERTEINRD LA
7= (K2A), ZORE, RIBHIZZEAIXAAA—TT
OIFR DN KEECTH-oT=7= DS B I E A=
IR 2T > T2 E AL TUVD,

FHIE 6 » H L LI LT, #HZEDD 13 A D
IS B CA BE/RTE I 2 R U2 sEI L, e Bk
EETE/NECH -T2 (X2B) , ZOWE, *fREF 1L
EAIRNAA— T TOREENFRE CTh o Tz b s
LT3, LT=RoT, EAIEAAA—TEETIDIE
WHIIT, 2R FEETE/NEDN 2 A1E AKX
HEOBRITIZEELZEE LN,
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INETOMEREA A= T HFFETIL, WK
R ER D IEE) A & T ERTE/NEE RS IOV EBATA/N
TERHIR DIEENANZ AL ARG E RS T
VA (Hanakawa et al., 2003), AIEFI Tl b
DA DL | RO EB TR B L OV FEETE
INENBE L0, — BRI E AT AR A
REANEESNT-LEZLND,

EAHIRENA A=Y DORIERZITIE, £k |
SHTE/NEDNE B A2 R U -, BEETA/NEEIT, 63k,
75 B 2= Bk oD 3 By T B S0 T BHTE /N E L RE Y
PR T =2 &R L T, FAIE A FGE
WG LA EE b, L UA BRI G %
1%, A ER EBHTE/NEEN CTRIVER AL AEL
MANLCTEAFARB REREZ MY IR Tk

Exbhb,

5. HEHYI
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ZTIEB 2 S Uiz, ARE (511340 22 i M 2R G
DTl 77TV EE 2B DH, Abacus—
based acalculia &4 L7z,
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one two
Session 1

2 WA TR O JFE ), (A)REZED)>
56 5 HRICHERTEE 27~ L7 M,
(B) #END 13 » HICHERIED 2R

B
HMEMREBE - EFHE(A) (24680061) DX EZE
Z2(+1-, KFEKIL Frontiers in Psychology 3:315 (2012)
FHEL. F-GEREEMLIZLDOTHS,

Xk
1) Hanakawa, et al. Neuroimage 19, 296-307, 2003.
2) Hatano and Osawa. Cognition 15, 95-110, 1983.
3) Tanaka et al. Neuroreport 13, 2187-2191, 2002.
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IMNEBRIEERERS S UVEERBEREICEITS
FEEFREF D E SR LR

OWRA FHE' (PFF bIED) kO AL HF EE° @2 —&7°
'BREXERERCEHRR, ARERKEREERZH,
‘RRXFERKZHENRE, 'BRRAXEXEE

ARETIE, NMUBGEEE LEHEERBEEE L ERHRIC, TRENOEELHE

BCHONDEEFEMNGHMICONT, 1) EFEFRE, 2) EHERE, 3) Maximum
Grip Aperture (MGA), 4) MGA 24 =>4, 5) Plateau Duration(PD) ® 5 f54ZH
SRET LT, EROLER, /NNEBIEH TIZEBID MGA ABEIL Y KEL o1,
BEEFEEEH CIIEADREEFICHS ITIEHEENTI LV E—VICHELY, &
BIOMAZRA S UTMEBEBIYEEC G o1z, CORBRIE, DMEBEFIZH L
TIEFHEFFOMmIERBHREL, BEEEBREHAICEVTEHERBFERICE D GEHET
BNZENENTITFONTNSZ EETET S,

Key words: Aperture, EI:EiE#EES)

1. [XC®HIZ
OV B, FrRNCER T 5287, XtRWiz
Mz iIXL, ZNAEI N TED, 20
EEIOZ L%, BIFENEREEIC ), BE, WK%
ETeB, FE S BT DRINDIEE TR 4
WCBRE, RO REZIDLEDLRDITIAT T
MOFREFAC A, 2O DR (Aperture) 1, 4
ROIEFBEER DK T5%HF S TlReRIZRY, 20X
AT ITEB O E LRI BB TH—E
LT A(Jeannerod, 1984), F7-, H|EIREES)
BF D K Aperture 1%, XIEBMDORKESIRLIBITE
B2 FHZELMLNTND Y,
/NIMSCHATEEE 1 X E 2, 1R 72 E B ) 45
0, WM MR E RO A ICEE ok
| RIZLTWDEEZLNTERY Y, 20 E
IFELE RN CL TS, IMBERE IR
BRI FFHER ORI OV T, NIKERE
BEDOHRERN BRI E B2 T2 5 1T H D
OO W [E— DR EE VRSN T LD E
BB EZBIRo7b 013720, 2 TS
T, EFIBIERZEL, /NGRS L TE
HEBRFE OB EREREENIZOWT, EEMRL
R A T 72,

2. BWY
AW TE, MRS B B L OV BHTHE R 5
BEINCBITD, B ERESOEE A7 R
T, Fox DTNV —TINMEE E B RICERELT
TR IS E, EEMICHLNCTAZE
ZHIET S,

3. Ak

31 ERSmE
FRIEO/NMBERSE 2 A BXOGETEERE
BE 2 4 NFERIZSINU,

32 FmE
EEESME L, AFEEFOZNENIIDONT
B RRER Z B o7, X — 7 v N BRT
BRI, BIREREO R E W, X—7 vk
1%, 2 FFEOAROMFECTHY, BERIE 1.5cm,
2.4cm, EEIT4AT 2cm Thovz,
EBRBINE 1L, AX— 2 AT R
BTEE, EFREDOEGXEEBIZ, 30cm Bt
PLEIZHDHZ—7 Nl A, 25 10em AT
NETHT— L) TICH—F b iEAT, £
FEHURFE B DR — M E TR 0 20cm |,
DO IE RS 10em A 12T - iz -7z,
B —I7 s ML B IR BR A 0D 50cm B, 7> 1E 1k
25 10em AT N S IZH 72X 1),

( SMARTTRAK )

Target object Target location
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3.3 fE#T
RSN 2 A OEREA Aperture &L,
1) EEIERR, 2) EEhEE, 3) Maximum Grip
Aperture (MGA), 4) MGA MNEIERI IV IEYERF
W ED&AI7, 5) MGA @ 90%LL_EDIEAEL
BINDHEARERR EoHIE T©HD Plateau
Duration (PD), ® 5 mZHEREELCTHEBLZ (X
2) . FENT OFIPHIL, EBENF A D X — 7 v N A
Tl AFETELT,

FTe, WEE PR T 40 (F) 22.8+2.4 1) D
T2 LTV,

Plateau (%)
=90% or more of MGA

v
90% of MGA  MGA

0 L L
0 o1 02 03 04 05 06 07 08 09 1

X2 Aperture®EREIZE{LH] &Plateau

4. FER
4.1 IMNKBIEF D Aperture TAT7AIL
BRI, /MR EEITIZERI D MGA Ml
JOR&EL 2o,

JEFI 1 TlE, MGA OBNDLZAILTHREL,
PD MEN-T-, 2, fEEHNENRVE R
FEHATBHEED T 17 74/ (Ttaguchi and
Fukuzawa, 2014) (23T, SEFI2TH, @il
BV EWBERANONBINH - TR O /2 T
IZBWWT, BLUEHEDIES D%, PD O ER
E, BOFOEECALND IR H -
7

42 BETEZERISHID Aperture FOT7AIL
R, FETEZER GG CIX Bl o2 EEE) I
B DEREENT L — 725NN
BRHLIT, FT2, BT MGA DNENDZ A
VUM, M FE IV EROEEBREROK 20%
Bl potz,

FEB 3 Ci, BBl Aperture 2 bIT L B &
[FIRRIZIE ST 57223, MGA DML &
ST JER 4 1%, BRI EB) I ITEL,

—fkF¥Ex 28E 52

FoBIEEER), BEET), RREB O3~
TUIZBWT, BATHIDIISE DE R REN T,

5. FE

AREERORERIT, /NIKE S B HTE SE 18 (561
[ZBWT, {ERHEBREO [ F M i <o & (15
(IS EBF B AT T HNTNDIEERIERL
7o /NI SR B 0D B AR5 1 B o b s O I 81
B> TWAELT- Kawato (1999) D EiEZ B E 2
UL, /IR S RFE LA D N BlD MGA @
HARSPD O AT, HUFHEENCBI 2 RHE LR
FRO WA HENC BT B EEN ST
HEEz B, 2, Wolpert et al. (1998)i%, ¥8
THIENHIRIREEIZBI T AN IR B AR FEL, &
REBEROFEAICEFHEL TCNDELT, BATHEE
BIEREICALNTIEONTRWEEEF
MGA OENABZAIL T ORFEOL, FEEOREE
W57 04— R 7 3R I 72 BLE S il &
EIZOEENENTWARNZ LI L AL DIEEE
26D,

ARFFECTIE, /INMREE 51 & 5 TE BE 48 15 51 D
PO FREEN 1T D IEB) F IR E BRI
LTz, BT FE SO 72058 SR DIE N DT,
AfE BA— AL T DZEITITR AR H S, Lol
TRMG, TEEF R AT Rl T AR R A
2, BRAE O T 2P E BRI k-
CHE & SE B O P O R AR T 52 &0,
RENCH BRSO EE R T T a—F b eE
26D,
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