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Mother-child conversation about information of agent and action during joint
picture book reading: A longitudinal study
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Abstract

This study investigated the sequential structure of mother-child conversations during joint picture-book
reading; mother-child pairs were longitudinally observed when children were 20 and 27 months of age.
Unlike previous studies focusing on the sequence of labeling utterances by mothers and children, this study
examined the sequence of utterances about agent and action information in the pictures to clarify how
children develop linguistically from the single-word stage to the syntactic stage.

Eighteen pairs of Japanese mothers and children were longitudinally observed when children were 20 and
27 months of age. The pairs were given a picture book depicting 24 animals engaged in everyday behavior.
Maternal utterances preceding and following children's information-giving utterances on agent and action
in the pictures were analyzed. Maternal utterances preceding children's information-giving utterances were
coded as "information giving" and "information asking". Maternal responses following children's

non non

information giving were coded as "imitation", "elaborative information giving", "elaborative information
asking", "instructional feedback", and "interpersonal feedback".

On average, the pairs initiated 70% of episodes by giving or asking for information about the agent. The
pairs were divided into a more linguistically advanced children group and a less linguistically advanced
children group based on the productive vocabulary size of each child at 20 months of age. From 20 to 27
months, the group of more linguistically advanced children decreased the proportion of agent information
giving that imitated information given by mothers, while the less linguistically advanced group increased
the proportion of this type of agent information giving. In both groups of children, information giving on
action that imitated maternal information decreased from 20 to 27 months. In addition, in both groups of
children, the proportion of imitation and elaborative information giving by mothers in response to
children's information giving about the agent decreased from 20 to 27 months. In contrast, the proportion of

elaborative information asking by mothers in response to children's information giving about the agent
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increased from 20 to 27 months. There was no difference in maternal responses to children's information

giving on action at 20 and 27 months of child age.

The results indicate that children in this age range first acquired the ability to give information by

imitating information given by their mothers; as their linguistic ability developed, they could then produce

utterances without imitation. As the children developed, the mothers decreased imitation responses and

changed the way they elaborated on their children's utterances about the agent; that is, instead of giving

elaborative information themselves, they asked the children to give the elaborative information.
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THEft 0.27 0.13
Fe W) O R
R -0.59 * -0.45 +
R SR— BRI -0.40 + -0. 31
B — 42t 0.32 0.07
BE SR> BRI 73Rk 0.60 sk 0. 06
B R — 1Rk 0.52 * 0.48
TR 0.41 + 0.07
sekkp <001, %%p < .01, %p < .05, +p < .10
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W

i)

ROEEIL, 200 AR T, T8 OEE
TH & IEOFRE 2R LTV 5 (Table 5),

FOTERIBHZRAT D F 1T AR

FIT L DIEHRARMEDS, L X 5 7 eaHeH
DY ETEITEINTWDDONE ST Lz, B
EEE®H, mEFREhZThicoNT, 728
FFREMREEZ L TV Y — FED280 b
INSWEEFZ TN BRI LT, 2 OREE,
EEERERICOWTIXLIH, B®EBERICOW
TIXL0M A TR & T o 72,

KT Y —ROHPT, TICXDENOENME
TG, mEERRER sy —
DEROFEO X — 2 &5k Lz, TIZ&o
THHRIRER RSN Y — FOW, HEil
DFEEBLY — AR TH & A—1ERIRHE S 72
INTWebo, FEHRFHERBZRIN TN
DODEIFIZONT, +EHDHMmERREN
TR OMNEF L LTzt olc & 2
A, FHHES (1998) &1 0, BEELEHIC
DONWTIE, Wb Al X 5EWTA LN

ENRRS(F(,9) =11.78, p<.01; F(1,9)
=15.98, p < .01), 204 A15277 AITHhHT
T, BEHOFR—HFREMEEZ T TO T OBHE
TSR OEIE WA L, RO HE k%

ZAT COT OIMBEIEFRIEIE DTG K LT
Wiz, BIEEER L BHBIFRICEAD LT, v
#h#@%ﬁ%%ﬂ%&bfné:5y~P
D320 ER BN D REAF 1442 DWW T, FI
A OTERIRAEDOE RO 2 — > D53 &
RIERIZAT o 7228, Fl—fF RO W T H i
WEERIZOWT S, DOABIC K DE WL
bi7pin-o 7tz (Table 6),

2 X D EEERE RO AT RO AEF A
WD (1998) & B2 B DX E a5 72
DIZ, &b OFEHFEREE Z BRI A A
THI 21T o7, BMEEIFHROEITIRIC
B3 a0oxtg s l140FELD
207 F K¢ LD PEHIRE R DT T3, 0 THFZEH,
NFREF %207 L, 20 IR CTOREHFERIL
(%'9)X%&%@ﬁ#(%kﬂ'ﬂ&ﬁ)
DIRAFHE DO2BER AT &7l & 25,

E

-
>

TR 12Dy, WERTEHRIZOWTIXA #RO ED) ZOJrHH%E'ET@FEHj Bk L E b0 Almo
REERABRAR LN (FQ,
Table 6. FELOERBROEMOBRE —VIEHE ‘
EREOEES (RERE) 9 =14.92, p 0D P
20/?_)5] 275_)§J ggi;&ﬁ%”@%g%@ﬂ
BE G P A 0y BT 7 SE L
FJE-T%%IE%%@E 0.30 (0.34) 0.36 (0.15) > BRI T
. Fi&ﬁ%“ 0.46 (0.31) 0.50 (0.20) ZWEEIZ LD WERIZ G
AT PR AR A L
ﬁ—iéf%&#%@b 0.73 (0.21) 0.34 (0.30) sx bni, T7bb, i
%*ﬂ%fvjﬁ%%ﬁ&fgﬁt 0. 20 E0.21j 0.61 Eo. 22; *ok HOR S BECIE, 204 A 7n
il — 1 e it 0.46 (0.32) 0.37 (0.15 N o
Tié?%&?%‘ 8 0.37 (0.31) 0.49 (0.21) 527 RIZFT, B#O
O R AEn=14, @METIE RIEHn=11, —E R A 2 T D
REBIEWIEMEn=10, *xp < .01

Table 7.

207 AR TOFELDEHEEHAIZRT-
BEERIMICETT IRROR—FHRIZHDEE

B 1 A AR 23 e 4
D3, FREBDDIROEET

&, 20 A0rB27 HIZHy

(ZERE) JTC, FEOR—HR R
204 A 27, A oz T OEE R RE

204 H W55 C o pE ka2 sk ) 0.11 (0.27) 0.42  (0.06) .
20,7 FL I 45 C 00 E JH S B 0.54  (0.27) 0.29 (0.19)  BEAHRL TW7z(Table
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BEE R L OEEICBEET 2RI OV COBARLH COR-25E « MWL

7)o, FEROESAE R X 5 AT RO EIA 1T,
20 ARERCTOT & OFEHFRFEE % BRI
FAIAATHHEBERERIIHE O ho T,
BERNE | & RHERICBEDL T, £b6
DA DIERIEE D AT IRIC OV T S, 57
WrOXIGE L Ip > 72144 D+ E 6 020, A RS
DPEHFEFE D65, A TTHIZEH & B+ %
25y L, 204 AWESCOMEMGERES (% - )
XFELDOHEE (204 H - 27, H) OEAEH
B D2F K B HT AT o7& 25,204 A
RCOENGEFEHE 78 b D Ao AR
DHBAKEIGEN LNV ThHo 7 (F(1, 12)
=3.26, p < .10), FEMHGEELFEROT L
DA U OEMINRIT, FBEED L VB O
R, 772bb, EEEBZLVEETIL,
20 A6277 AIZHT T, BEEOR
Pl A 52 1T COBE TR T 2
MDD, FEFEEIDIRVEETIE, 204 A
NH2Tr AT T, REBLOE—IFHigitz
ZF COERREOEIEITEWVILR S L
Do 7z (Table 8), REBIOTEHET KIC L B AT
SAROENEGIE, 207 ARRTOFE 8 DFEH
PR A BRI AGA A
THLHEERMBRITEON

FOEBRRREITROBROFE

TIZ L D ERRMCK LT, B0k
IR E L TWA DO ESH Lz, BifEE
TEH, WEIEFRENZIUONT, THE#R
BEEZ LTV AT E Y — FEMR2E 0 H/hE
WREZ T DRI L, EiEEFERIZON
TIZILH, REEERIC DUV TIZI0R S 54 %6
R Lipolc, BEEEREBMERICEDS
T, DTN OERE FAREL TVw D o
V— 2Pl RSN D RFI4HIZOWT, =
Y — RNTOFIZ K D B OERIEHE
T DO 0T LT,

FIZ Lo THERIBIE N e Shic=e Y —
DN, EHRORBY —AZBWT, i, K
BULAEHREE K, R L AR L, BoRi 7 4 —
Ry 7, BMREYZ 4 — Ry 737 8T
Wb DDOEIBIZHONWT, FELDHEEH
B NER OMSI AR & 558217 -
Tz & A, BEEFRERAHICOVTIE, B,
R Saa K, LB itz A #s o 3
ZhE N RS (F(,10) = 16.95, p < .01;
F(1,10) = 5.63, p <.05; F(1,10) = 16.67

Table8. 204 BB M TOFELDEHEEHAIZR -5
DIERIBRCETT 2BEOR—IFHRIZEDEE

ot (I fRE)
7 e g S ) %= 20 JT 55T O pE R SR 0.42 (0. 38) 0.46 (0.11)
ST B RO O 2%)@%&?@@&%@%%&% 0.52  (0.24) 0.25 (0.12)

fla L, FLLOENERR

e OMBRGEZ SN L Table9. FELDBRMBUICETI F2BHOEFEDEES &

7-& 2 A, FOWRERE R

FELDEHBERERE DHEERYK

BEITHEAT U CTREBLDE = 20 H 27 N
BN . EF IR
iR Z& LT S EIE 7, Wﬁﬁgﬁ%& 0. 42 0.16
4 - E30 I AT =R -0.37 0. 04
07 ARMISEOT, F0 e ming
PE TR RS & H TR E O A 033 0-12
) & HEER 0.83 #% -0. 39
FAREAN R B AL7 (Table 9), oo it
[ it -0. 05 -0.30
[F EE R 0. 04 0. 26

BAOIORHRIRM =14,  @HELRHRIE =11,
INE G AR AEn=10, *kp < .01
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T &b O BRI D BB O SUS O F

oW M
p < .01, 207 ALY 27T, ADKN, FHE
RIS RIC X D POSF R &, 45

TR L IE AR L B S &) &8 T
W, — 7, iEBEFmEREEIZ oW TIE, o
ABOFEHENS RN b Doz, &
WO RISV TIE, 1IFTBEL MR
fit & [FER O %7k LTz (Table 10),

FlZONThH, TELOEHERE S O

BtRZ o8 Uiz, TOEEEFBRIzHcs L

TREBIERI LI WG R & 3 2815, bl

IR LTRSS IE iRt 24 5

FEE, 207 ARERUZEBWT, TOREHGERE

BEABEREOMBEAZ TR L T (Table
1),

Table 10. FEHDFERIBHOEZRDBHR I — I

BIT5B/RFOEEG (BERE)

BFICEDIFHRIZHADIERF /S

20 H 277 H N
%M/Eg:g%&ﬁz@\: ( ) ( ) & Jo)ﬁ %Fﬁﬁo)&lﬁf‘{
5 0.89 (0.13)  0.66 (0.18) s 204 AMEEICB T A0k
FEEA LI G K 0.16 (0.15)  0.34 (0.24) * 7 i
E&ﬁggfﬁ%&%@b 0.39 Eo. 173 0.16 Eo. 13; ok DI DONEF S Z — 3,
AT 4 — KNy 27 0.05  (0.10 0.05 (0.09
MR 7 4 — KoNw 2 0.16 (0.23)  0.12 (0.12) 2T AR sIC BT D RFI2 kD
SN RS riis 1 R TN .
*gffﬁz 0.66 (0.21)  0.59 (0.30) AR HONEF 5 — & & D
S ALE SN 0.10 (0.21) ~ 0.20 (0. 26) 5 72 BAAR LT DIE B
FERU LT bt 0.17 (0.21)  0.24 (0.21) £ IRBIFRIC B D DD E B L
Hori 7 4 —K/N» 7 006 (0.16)  0.12 (0.26) + Too EMETIHE & R EAE HIZ
BIRRY 7 4+ — R 8w 27 0.32 (0.33)  0.28 (0.32)

B O HERHE Do T ERAOEREMLIZ O
FEAf 0.86 (0.12)  0.58 (0.24) ) . .
KL HaE 0.12 (0.16)  0.31 (0.22) s T, 204 ARFRTOEK L —
B tr i (it 0.27 (0.20) 0.17 (0.12) + g A s N
§;/T9’37H4~h/\/7 0.04 (0.11)  0.04 (0.08) DEE 277 ARG RT DA
BAfRI 7 ¢ — /Ny 7 0.23 (0.28) 0.11 (0.13) B A o VR BE  %

RO HRIEHn=14,  #ELRREEHn=11, f' + BIpR L

SRR HRIRAEN=10, #0kp < 001, #kp<. 01, *p<. 05, +p<. 10 Table 12127797, 204 AR TO

RO B DB I1E, 27, A

Table 11. FE L DFERRHBICH T HBHDORIED HTORHEED B OEIL L TED
FEEFELDEHERERE DOBERBRYK MR H Y, 204 B IS TOR
20 J 277 H = N iNpE=]
R FER R &%, 274 A
ﬁ%mw& -0.12 -0.27 45 COREE SR — RHEME & IE0
R A g oK 0.78 sk 0.17
R Bt 0.15 013 WBARS 8572, E72, 20 H IS
BorM 7 4 — RNy 7 -0. 32 -0. 10 e o o
BRI T 1 — RN o 0. 45 0. 41 T O REFE R — REf ik — 7 2 ik
IR R . SR
B 0. 49 -0.28 i3, 277 ARER T ORERR—T
M AR 0.48 0.47 it L EOMBEA B -7,
FSfS LA S 0.61 * 0,52 Bk L EOMBA B2 1
%@%2274— A4 -0. 42 -0. 06 ISR DNEFE ¥ — 3T
MR 7 4 — KXy 7 -0. 54 0.25 . e -
P A Y b e R B b %
Tl -0.35 -0.01 . e,
AR @itk 0.80 ik 0.50 + 728, kg ] C OO BLAR BE I
FEEA LA e 0.56 0.35 e [ B L
SR (15 7 ~0.17 0.16 WA BT ORI
BIRINT ¢ — KX 7 -0.49 + 0. 20 J5 O ANFEE KB LT O Tk
B O HREM =14,  B{EEIERiEMn=11, e
TR ERARAEN=10, kkp < 001, *kp <. 01, #p<. 05, +p<. 10 <, FEL ORI EL
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BEE R L OEEICBEET 2RI OV COBARLH COR-25E « MWL

L7=b DI E 20 Ly, £ 2T,
20 AWES & 277 ARERIZRBIT A 78 b O
s EZ o hr—/L LT, 204 AMEE L
27 AR T ORI BEDNEFF N 2 — 2 DF|
A ORISR Z KD, Table 131278 LTz,
ZORER, BEER-RHREE W ) i F—
%, FELOREFEHE 2 ba— L LitgGE
b, 204 A L2277 A CHERIEORHEBRN
bivlc, Fiz, BEERk-RR - TRk
WTh, 207 H L2T7 H THEZRIEDRMHER
DR ONTZ, —J7, BEAMAHRE TIZERO RS
7220 AR T OB R R - 142k
27 ARERCORGER-> ML, 788
Dt Ea Ly hu— L LIZGA, A8

B
MR R 2oz,

207 AR TORBTFOREEHL2]» AR
TOFOERIREICET 5 ETHEARDE
EE

20 B ETO, T ORI OFEBRAEML (H)
PEENGH & RS HRICRE D 53 1281735
RBLOFEEDEIE, T ORI OEBRSEN (B
TEEAGH & RS HRICBE D ST (T 2Rk
BOSUSOEIG &, 277 ARER TOF DR
DOfE WAL EEEFR &R EHERICBEDL S
) ASHATT D RHORFEDOEIA & ORSEE
TRz,

F7, FAH OELE O HAFEE & 7,
WIZ, 204 AR ECTOT L OFEH R4
ay br—L U RAEBRE 2 R~ T, 20
HEF R COTOEHGEFEKREZ = br—L L
T fmAEBIR B BT, 204 HIRERUC T O1F

AR (BB A

Table 12. RHUDBERIZREDIEFE /N2 —DENE207 A&

ZLTWAEA L,

274 BEEDMEREZRE -
277 AR TR O
2171/ 2101 2170 217 H 217 H 0 217 A 50 S e e

BHROE B RRGE BaR RR PR I il R A& 2T Co

RN R B T T ol WA O R &

20 H Rt 0.50% —0.14 0.09 -0.06  —0.36 0.08 |[ZEDOMEINAL N
204 A REgER—FHEM  0.22 0.58% -0.18 -0.09  -0.31  -0.22

204 H RHEfE—>FE -0.23  -0.24  -0.01 0.26 0.10 0.17 T2, F77, 207 HHEES
207 A fpeER—FHEM -0.50%« -0.08  -0.24 0.34 0.54% —0.24

AL T ORI

20 A REER—Fft -0.50%  -0.18 0.15  -0.13 0.28 0.36 4y o 2y = i e

204 A T4 0.5 020 098 021 0023 oo PBOBTHT =K

*p < .05 Ny 72 L TWDHE

G L, 2Ty ARERTRE

Table 13. FELDEHEEHZIY FO—ILLERYDIER BoHsEkezd

RIEDIEF/ N2 — > DENE204, Aks & 274 AREORE

ToFoOfFHREM]O

R EAIT L EO RS

217 H  21»RH  21»H 21»H 21»H 21, H NR N, T

REEft RSk BHRME Bk BEEsk TRt . . R

—RHEAE >Rt SRR - ERit OO 7 — & n

— -t .

20 7 FFIEOE 0.29  —0.44 013 -0.08 0.0l 017 K&<HALTWDHZ
20 H BERESR—REEAE 0. 01 0.58% —0.28  -0.23 0.00  -0.20 B R 2 s

20, A EHEME > THEE 007 —0.18 004  0.30 -0.22 o015 S PREERILD

207 AREER—BHEME -0.27  0.15  -0.29  0.50x  0.24  -0.37  ChH Y. —fEHE

—FHEft ’ ;

204 A BEhR—112f0 -0.32 0. 00 0.15 -0.17  -0.03 0.38 Al &IH/pTZLiET

20 A F-Hefit 0.09  -0.09 0.34 -0.18  -0.08  -0.03

*p < .05 720 (Table 14),
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Table 14. 204 AR TOBFOHRIEEHL2I7 ARRATOFD i~

BHRIZEICEET 5 R THREXIRDEEN P, Thoo
5] RO R 21,0 BoEmak 2o B
Ptk 252 0 TT % i CXAT B, I, 2T
HRMEE  fmAER HRIFAB  WARB ABSEDOTF LD
207 H BRI [R]— 15 e ik 0.05 0.03 0.20 0.24 s L1 2
20 A BTG Sk -0. 17 -0.20  -0.02 -0. 03 FEHFRAA & OB
20 A EfR AL 0. 54 0.44  —0.74 # -0.70 *  @PETIF204 K
204 H LA G HEE R -0.71 % -0.38 0. 46 0.28 T 7 AR
20 H E&NEEA it -0. 40 -0. 04 0.33 0.16 HTOEL DR
20 HIEREOR T A — R w7 -0.07 -0. 25 0.59 *  0.72 #x B .
20 HIEHBR T 4 — RNy 0.18 -0.23 -0. 09 0.12 HErmedia =2 b
Table 15. 204 BEEACOLIFD/INE—2 215 ABETOFEE 7V LR
DEFBREEZL DOBHEM 1255, 274 H RS
27 1 F PE GBS 21 A1l=e YV —RdH TOFfEbDIT
720 A Y — f\j?)?b” N)
HRIEAR  {WARR HGFERY  {WAREY -
207 7S CORET- D3 2 el SEEE PR AT
204 A [ ATREE — 1 -0. 27 -0. 39 -0. 07 0.16
204 A ERTREE #EE K 0.35 0. 54 0.35 0.49 DUV TIH20 4 A Ky
20 H B & RSk -0.25 0. 06 -0.53 + —0.28 .
20 7 A% R GRS R 0.65 *  0.02 0.67 ** 0.09 HTOTEL o1
20 H B BT Rk 0.67 s 0.46 0.56 %  0.09 TV Rty
20 AEGREORT 4 — KXv 7 -0.09 0.08 0.18 -0. 07 -

20 AEMGRBIR 7 4 — KXy 7 =071 ** —0.61
204 IS CORIC & A E IRt ONEFE 7 —

PRSI TR Syt~

20 A RERR— BRI -0. 20 0.35 -0. 32 -0.11 =t N =Ly A

20 A REER— Rt —F#0E  0.50 % —0.07 0.56 * -0.01 B o

20 H REFEAHE -0.58 % —0.17 -0.45 + 0.05 7w AH BAAR L & 7R

20 H Bt -7 it 0.16 -0.27 0.21 -0.05 .

20 A fEE R — TR 0.54 %  0.20 0.50 * 0.37 ~iz,

204 H R4 0.29 -0. 15 0.12 -0.24 p oy
skp .01, kp < .05, +p < .10 TORER, HA

MR T

207 AFRTOREDNI—2 217 AR 207 ARE U CREBIS T £ Ol Ot

TOFELDEBHREL DER

20 HEF I CREF D ED & 9 iF 21T -
TWVDEMNEND ZER, 277 AR TOT L
LOEERBICED LD KA > TS
DEBR LT, 207 ARRSTO, +88 0Kk
HIDOTE R (BIEERE LR ®IC B b
57 ICHATT D RBORKEFEOEIE, T8
DEAIOTE R (BEEEEHR & BB ERIZ
Bbood) IZxtd2BOREOEE, 1
W2 K DEAOME RIS (BEERE R & ks
DL T) DA R Z— &, 27T, ARE
RTOTFELOEHGERERE, Fbolzy
Y — N7 0 TGRSR & o Bt
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(2R L ORI B A R i,
THEEDENTE, 217 AR THEL O
PEHFEREI 1D B Y — RH 720 O Hieit
BN b L, 200 AR CTREBIMEH
gﬁbﬁ%%ﬁ%&bt%%ﬁ%ﬁ%&#é

, FEBLOME SR L0 ME Wit 5%
ﬁﬂ%bi&,ﬂ#ﬂ%ﬁf%E%@@ﬁ%
BRI Y Y — R ORISR S
7Bk, 204 AR RCREBIAERIEILZ
TDHDITH > TZEENEIEE27 7 AR
T ELOEMNFERCITE Y — Kby
DIEFIRMH D72 T2 D &0 D BARD AL S
nEn, ZhbiEnTii b0, HRERToT
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BE T3 L OEEIC B 2 B MIC DV CORARYE CORE 7256  MEWTATF5E

CHLOSHEREF Y bu—L LEEEAITE
BEKMEZIZZE Lo 7=, 204 ARERTT L
b OB WAL AT U CRERMESHGE R 2 L
TWAHEIG L2Tr HREETOT &b OREHGE
L OMICIE, 207 ARS TOFE O
HEBSEHE oL ha— L LI2E, BEKYE
\EWIEDRABN R b7z, 204 ARFRT
T &b OFERRMICBERN T 4 — Ry 7 T
INET DEIGE, 277 AR COREHEEREE
EADOMHBBRE R LT D2, 2O
BADOT =2 PRREIANAN TN DEELZT
2bDTHY, —RIRMER & H7R2d 2 LI
T& 72 (Table 15),

E 5
BHEOIEY— FRBAK
RS (1998) EIRERIC, FEHDAKD
BRL LIS, BEIZE Y — FORKE,
TERIRMZ AT T 2 b O S IERFEREZ AT
THLONEELIFE TV, 2Fh, 78

HLOREL LB, BEED OESOERED
SHETWD _kmxﬂ%mxwf%ﬁ%éh
7=,

BFICKDIEHRIRHDIEF/ A2 —

RS K D BARBE DI 2 — 1%, #)
EEHRICOVTHEBREFHERICONTD,
204 Ax5277 AIZ0T T, B Rt
T HOHOTE Y — ROESGITED L, B
BB TE GG R LIz T MG ARtz Lz
Y — ROEEFHER LT\, £72, &)

DIERIEMEDZ < 2 5 HEEEFRIC OV

T, BEAE#RE R LB SRR 0
HOTE Y — ROEIGITRD L, RERAEHR
FER LA SRR L-0b -2 MEF iRt
LY — ROEEITEARKL T\, Tk
F2oDZA 71X, BN ERGHEREZ LT,
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EONEZRWINRS TG E LTS8, [

BNELWKIEDEF VAR L, FIUTKL
T ELMBELWISZEE Lz 5E (R
KRR TR L Lo s (B

m**i%ﬁ)?%éo%7ﬂﬁﬁﬁi,#
BMELLETUERZLTYH, TELIFE

NEIFEIHMTHnNTE RV EHE
WS, 27 B2 5 EREBLOSRE RIZHR L
THEHELLE AN o126 TYH, B

DETNERRTHEZNEZBET 5L 512
ROGENEL o TCnDH EE R D, BRI
AR L TRz o & 9 REmA R 5
WO, WEERITEME SR L D bRICHR
s 2 ENn%L, BEEEROREEDM
FREDE I IRbDOTHLMNCL» TEE
ZToNETHAH,

F &b OREHFEREE L Rt O NEF N
5 — 2 DEIE OBRZ T ~T-RERIT, B T,
20 AR R D277 AR LD A E /2
BRI TNDD, TEHDAEOEIRE
EHIZHEBERLTW =01, 186D

HEEFS E EOMBEERL, TEb0AH
DK E L BIZEENED LT b Dl
T ELOENBEEKEAOHBEEZRLTY
Lo Thbb, EBHEHREMLL TWD DR,
RERE R R LB DE#REE L TV D0ho
TV Y — ROEIGIE, TE8bOEHERE
AOMEZRITERAH Y, FEBOFEHRER
DT EHBNIERIEMET 5, GRS K
LH ORI L% 7 & b A it %
TV Y — ROEIGIE, 1E8bOEHER
EOMHEZRL TS, T £ DA miESE
REDOERE & BT, FEOLNEHRELEE
LCW e 2= N U, RN G K
LT SIEBRMEECE X 50, <12
Bz L bR ET VAR IEE
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LTS EWR D,

FELDBEHRRBZEITICRITT 5 XA

K 5 (1998), Murase et al. (2005) T
AARORADPFIEARGHIZIB N T To TV D
FEICBWT, X, AR, FEHFERER
DK E LB, BBlOTRY 7 iy
HENITHTDTRY T ETOERIE %W
SHETWe, L LR 5, KT, b5
T DWNTIF207 H 95277 AIZT T,
FEHL O TR 2 i L C o1 Ot o
FIA A LTy, BifEEHHRICONT
i%, 204 HIRER CREHGEEENZ N TFEH 0
320 A0 6277 AISH T TREROBIME
FAEWIRIE A B L T M EiR it 2 El A
DS BB S B DTS, pE GRS
DIRNT-EH T, e LA20 A0B274 A
WZNT T, REBLOBME R MRt 2 i L <
T AMERARMS 2 EIA IHIN DA R S
niz,

ZOXIBREVEVRR LD, AN
TRRARONEIZE 2O TIXRWhEEZBN
Do FHMES (1998), Murase et al. (2005) Tl
TEB DG DT AR DS 5 B2t & S T

BY, IRV 72T 5UNOFHEITE 2 E
P2 RUUT D72, ARWFZE TITE A E

EHZ L TWHIETHY, BMEEOBMSA %k
R, WEIEE KT D02 OO FFETE % &
HERE N -T2, LT T, KD+ £
Hic k> TiE, BEENEEEHREZHERLT
HIREER AR L T L E S ATREMR H Y,
ZOZERARRDOTEBITE 5T, BIfEE
T AR 2 2 & A HHES (1998),
et al. 2005) DT EHBITESTIRNY T %
Tl 2 L0 L IR AR & 2e > TV 2 ATRE
WRnd 5,

NEFF /X% — > D43 HT T, BIfEEFHRIZ O

Murase
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T, BEER- R RO R Z — 0
HAENMERKL NI ELEZADED
L, BEOFR—- R AT 5 LW o B
TEMMERIBMZTD201F, TEBITE-T
F o 72 < O OIFRERUZIT O TIEZR
<, BBloOZ LITEFBTE2HHREDE
EREADERifEE L7z E TR LA H
A= TIERWNEEZ NS, DEY, B8
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