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Abstract

TED Talks are widely used for English Education today. One practical reason is
that English subtitles are available for free. There is a guideline for creating subtitles so
that the audience of the TED video can easily understand the message in terms of the
human cognitive load of recognizing alphabet letters at one time during watching video
talks. In this study the authors attempted to analyze the display time of subtitles from
2,143 TED Talks videos which include 577,457 subtitles in order to clarify the
characteristics of their distribution and mean time length. We then discuss the result
compared with the above guideline for the limitation of linguistic information in the
subtitles. The result shows that the mean length is 2.8 seconds with 1.0 standard
deviation and a logarithmic normal distribution. The distribution indicates a similar
phenomenon to our previous study which analyzed the length of breath groups
observed in an English movie corpus named Seleaf. We also discuss the educational

use and precaution of TED subtitles in the language classroom with ICT settings.
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1. IIC®IC

TED Talks (http:/www.ted.com/) (%, £ ¥ —% v &l U TIT72boiv T\ 2580
mEEE 7 =7 N CToh D, TED Talks IE 2006 2 A % — h L, TED (Technology
Entertainment Design) O4 % A< A& IZHG L HHxEFT LT\, TED Talks T
X, TED o 77V A, TED 7/ r— 3L, TED 7714 X, TEDx DOiE#EHOHF NS,
Fal—varyINcBmEEZARLTEY, 2016 FHIET 2000 A% 2 5B A
ENTWS, £72, TED ORNEIT 100 2B A 5 SEHICHR S, FRBRESh TS,
HH AN, JEED subtitle HIBIRTX 5,

M4, TED Talks 7' L8 T A OBZHEBFHHANILNY D0H D08, A= T«
v 7 TR L~V b @ e), BT AOFEMBRIET TIIRE TR WAL H D, £
IT, BEMBLFERICFHRESRT L L CTRARBABFTOIRDHIFEIND, £ D,
TED FHOREEZF > TBIFIEX, FIHT 2FEDO L~ UDG U ZR®RIR, 4 e
VBT =gy s AFAEBFREOARRIRMICBWTRET L2 Z N TE 5,

U EoEmNG, TED FHEOMHT 2T, Mirg s LCiE, XoiEREL~L, U
—XE VT4, HEHE, FFEREOGINEZLNDN, AR TIEEN G SENEE
WIS - T, FPRFORIFEB X OTFRICE £ 078 & BB AT LT,

TED OFHERIFMAFORT T 4 TIZE > THTOR TV BN, TOEEDOTA R
74 > [English Style Guide] (http://translations.ted.org/wiki/English_Style Guide) 73/\BA
ENTWD, ZHITIGETHROBWER ThH 5 transcribers & translators Z xR L7zt
DTHDH, Ad LFHIZLT I N—=VOPNOK@mEIZEHOLH RO xR 1 & LT
R,

2. FEATRRA

FRIZEFVRGOBFAEICEDLE TCFHERERET 260 THY, BFOLRELERY,
HH FICRRENDELTHD, TRV L TWDERE L TOMRBE RO & LT
1%, MRS S 2 — /N R(Z K % Breath Group (BG) ED4#r (Gt « B, 2013) &0,
BE O BG £ILFEE 1.9 L DR LT TWD, ZOWETIIZDMOFEH a2 —/ 212D
WTHAMEL TEY, NEREFETITEY BG R 1.7H, &iE=a— A T3 25L&
DK > THMOFEHEIZREOERN G D Z ENRINTND, £z, BG EHHMD
BRBITONWTIE TRIEOES 2R3 Lo (Bl - Z3t, 2010) & 5,

SBOEB A OWT, Bl - /K - 2T (2011) (XD &, TEHSMIL, BEew
HAZBWTH 2 & AT, EERSMEZZONTND ] 28 TEHRFSL ARSI
Ronsd MEHR] ELRENDRICBN TR, RESHECHEER DM BB
ZEMEL, ERE MY DHEIESAR OBE DO 2 BLHI L TV D12l E 22055703
b5 L LT, BHERIZOZLHAM: E L COMBUER SR OBING, OBRORNL



BRIZOWTELRT D Z L OHEEZH DTN D,

1.
TED FHAER DT A KT A4 >

1 Keeping sentences unsplit: Since the sentence structure in the target language may be

very different than in English, the translator won’t always be able to divide the subtitles
to reflect the way in which the English sentence was split into subtitles. Keeping as
much of one sentence together may help to make it easier, or possible, for the English
subtitle to be translated into another language without merging or splitting subtitles in

the process. You should always adhere to the 84 character per subtitle / 21 characters per

second limit, but it may often be possible to create subtitles that contain complete

clauses or sentences while still not going beyond those numbers.

2 Good reading speed: You should maintain the reading speed of every subtitle below 22

characters per second. In addition to the usual reasons (allowing every viewer to follow

the subtitles while they are on the screen), the translation may be much longer than the

English original, so the reading speed may easily grow in the target language. In order to
maintain a good reading speed, you can rethink your subtitle splitting (perhaps the last

few words can go into the next subtitle?) or modify the timing (be careful to keep the

subtitles synchronized with the talk!), but in most cases, reducing the amount of text

while keeping the meaning intact, also known as “compressing,” is the default solution.

Note: TED O A KF A IZik character OFLIAN RV, —fRIC letter NFEHTEIEL,
character I3 letter ([CKFHFLS (AFARLAEA, SIHFRE) 20 B05HDT, ZITHEDLIIC
RRLTHL, ST LERBEZPMEICT 72012, O TIE letter (3XF) 2% L
character = 7] LF L7, T4 RITA L OEBIZEHVTTHDLES & TFHRIZSIHEICED

ST, WFEFHAFIA L7222 OBEEERMLTEOFEEPIRENBRESIN TN D, filx
¥, Garza (1991) 1%, LB~V HARAEEFEEICK LR LIZEGEE T AON
KERT 2 MZBWT, HEEETFROMELHERM L T\ 5, Markham (1999) <TiE, Hfi
72T TR BEfRT A N CTHRBETHOEMN Z MR L T 5, Hirose & Kamei (1993) T
X, FEEO L VB EWE ERFETRICL DNEHE L EEERIRRH D L LT
5o

YEETRE VT VA A LTS 5121%, Zhve EGEE] CX 5720 OREESE
78 EOFEEMERC, T 7 BRO I 7R SRR O 7o O B A X VN UAEE L 7 DT
W, FEREO LI HEDY TR REMERET HLERSH D, —DOHEE, L
OB T 2D LR MLELOAMERT T2 L THY, TIUIXTREEEFHET T LT



O TR (A En S (R - B, 2016), B120E, Ihafi (2014) T, P8 2
FIICHIE L2 m BRI L DAV IR LIz 25, G insm B LT & O NHmE
SNTND, BREIBG & 2R U2 EZEATE (G - B, 2016) ([ XU, Himo
MR CFIER 2 2 LoD, & & -1 2 B O Breath Group O F v v 7 1 T |

THLZENI A= RN BICHRNH D EHESNTND,

FOHALE LT 2 B3RS TH D Z L ofhE, Baddeley (1992) D287 % (@R
BANOTHENL— T ORFERHES, Card (1983) O HE > A7 A Model Human
Processor DR A A —VH7#E (Auditory Image Store) DOJIEREH 1500 msec. & FEIG
L 72 AN OBEREHIFLE O R HIRICE STV S, Loy LEBAEMRWAREIDIE, &
ORI Z S HIZHE - BT 55T, FROBRRHZIERT 2% ORE S L3
ThHo (B - Bt 20165 Hil - & - A - K, 20155 it - Hil, 2016) & S5,

H7p T, FEFEDOHAIEE (words per minute: wpm) & EHE L ~ULDRIFRIZ OV Tk
NTHRETW, Carver (1989) 1%, HEEREEGEH OF4F (Grade) & wpm DOBIRIC
VW, Grade 1 @ 80wpm 75 Grade 12 @ 250wpm F T 1 FHL| A THIEF L LTRL
TWo, HMEHET 1 FF RS 282K 16wpm EF LTS, —J, i (1995)
(X BARNSGEFEH OFAEEDOFEICOWTHAE Lz, HIE 10 FMICHE > TKRY 14
A (DTN OAFROFEHOES ZREL, 78~86wpm ThHo7lz L@ LT 5,
ANFZITIE, BiEA 150wpm & Lo EGRIM 2 maE bz 0 Eia L, HiEL TEk
L7zl ELT05, Z0X1T, —RICKEFEOERDEDITHAOHE HHS 2503, Fh
EORARNFEHFIZE o TUE, Fikd TED OFHEANWET A KZ7 A Uil TELNZF
MEAE—FICEDLE T TAZA LTHET 201INEETH L L FPHEND, TED F
HOBEIFINZOWTIE, BBOBRICTH LI Em T 22 &Il Lizuy,

3. Fi&

TED Talks (7' VEVEEZABR L CWAA—7" U277 %A N ThDH, ZIUTFTRE
L, ted2srt (https:/ted2srt.org/#/) % TED Talk Bhil o RS EEE 2 /A L T\ b4 —7
YU =7 Y A4 T, HHBICH BT HEATFTEDH, Takies

(http://www.mintap.com/talkies/talkies.html) (XFHEFHBEHEHA A —7 v UV =27 7L —F—T,
TED Talks B 74 &, ted2srt FHa GRS ETHESICTFHEENTE S (HM, 2015),
TED Talks FiilNO T A HFERET 7 4 V% ted2srt A Fxb Ao —RL, FET
7ANVANORERESRNS 1 FHEIT L ORRREMAHM L, ZORERFFELFHE LT,
UTFicEnFav 23k 5,

3.1 FEI77ANFT a—F
TED Talks Y%A MMZT7T 2729 25E, TED #iH~DO7T 7 & AHEEN 1 _X—II12D



AT OETRENTWD, TOUESDT 7 A URL ZH&G L T ted2srt ¥4 ~iZ
ANTDHE, BHOT LBV S EOTHE A v rn— RT3 —UnlL, £
CTCHRETRARRLC st BROFHAFY YV n—RT5, 2HLTHFvrr—KLE
srt IBROFTHT7 7 A VEHIZ stt 77 ANVEMERZ LT D, ZOEEEBEVRTZ L
W& > T, TED #lif] srt 77 A VDBPETE D, ZORE, &7 7 A NVAICITEE
StephenWilkes_2016.srt D X )27 LB X —DK4 EFENBAND,

2016 4 E MR CA I TW2K 2,200 KD D HUETE 72 srt 7 7 A LT
2,143 KT, FHMBEIL 589574 A ThHhoTo, FHOEXEZWMBLILL ZAHT
(Applause) %\ (Laughter) 72 EDOEF TlEeW MEEZH Ao T\, SBEIOMSE
HiX, SR EFROBBRTHL I LMD, BFROFEIRI LUSOXFEELFHITD
WCIEEEBR L7, BARMIZIE, RN, AL, 2es 2 —fTbahboThsd, TD
FEER, FRNTICAHN T srt 7 7 A ViE 2,136 A TTHET 575,192 fH & 72572,

3.2 FEILOFRREERERH

srt 77 A NVONEZM 1I1Z7R-T, 1ITHIZFEES 1 0360, 21THICZOFEES
DFRRFELNEAGRT DA DAZ L TRFEE, SITENRRTHFELTFIIE D, Zh
S0y NRATFTERER 2,8, 4, LEVIEIN TV, ¥4 A% 27 100:00:13,026 -
> 00:00:15,162) (X ET A DEFHNHFF- T 18.026 B B IZFHF R ZHA L, 15.162
HTERRZME THEL LT, LEN-oT, FH 1 OFEIT 2.136 BHFRRINDZ LI
5, ZOFEEFEGT 1 06ESF 2, 3, EEREBEETITOIZELICLST1IARD st 774
NT RTCOFHEILTFH EFREHEZ S TE 5,

1
00:00:13,026 --> 00:00:15,162
I'm driven by pure passion

2
00:00:15,186 --> 00:00:17,859
to create photographs that tell stories.

3

¥ 1. TED T THELIL TV D srt 7 7 A L OfkiE
Note: StephenWilkes_2016.srt D & H L#EB5y



4, FER

1 FHEOTEYOFFEREEOREARMEELZR 2 177, 1 THEDT Y OFRREEMIT Y
2.769 ¥ (%9 2.8 ¥) THEMERZEZ 1.010 B Th o7, FHEILFY 41.670 = CHEEHER £
2% 15.162, HEEHUIFY) 7.731 TEMERZEN 2.965 Tholo, FHOEE L RENER
IGEWVETH D Z s, ERSMERRTZENTES, TED FHO ERTE 84 %
Mx 5FmEHz 5L 1,486 A T4k (575,192 ) D 0.26% ThH o7,

= 2.
1 FHEHT-Y OFFBEMEO AT & (NV=575,192)
ForEFR (sec.) T4 (characters)  HiE# (words)

) mean 2.769 41.670 7.731
FEUER 72 sd 1.010 15.162 2.965
A max 27.020 145 26
/N min 0.460 2 1
S kurt 6.071 -0.277 -0.060
R skew 1.532 0.292 0.415

*7-, TED OFHTA RTA4 2B WTIE, 1 BoFEERE (FHEBHE) con
TN TWD Z & D, FHEFRIERE], BIXOEBEROBRICOWT S EAREH &L
B, BRE2E 3T,

# 3.
1 BlOFHEF R TOSFHEERE L SEHHEE (V=575,192)
A B C D
characters / sec. sec. / character characters / word wpm
) mean 15.68 0.073 5.51 175
FEE(R 72 sd 5.15 0.036 1.00 64
K max 94.89 3.145 25.00 1,095
B/ min 0.32 0.011 1.67 4
RE - kurt 2.13 9312.82 5.66 2.18
B skew 0.69 9.32 1.45 0.83

Note: character (F2) (Z1d letter (3LF) Oz, ZEECAIGLRR EOKFREENEEND Z
IR,



1 B&H-0 oFoRTd B A) 137 1568 7T, A K740 LR 21 FLUNTH
ofc, EZT1HHREY 21 FO LREZEX 52FREEHZ 5 L 72,082 LMD, =
TUIRIRD 12.53% & 72 o7, —H, 1 Fb1- 0 OFRTERH (B B) 13FH 0.073 B TH
Sz, Fi2, 1 HEHT-Y o7 (3] C) 137 551 FThotz, —MRICHGE & BEEED
HWIEZIZOEDDZEANRADLDTINEBRET DL, 1 HiEHZD 4.5 LFTHD LHER
Ed, ROLFH D IXFHICE N D HEEKZ R AR CHRL T wpm ICHRELZH O
Thbh, ¥ 175wpm & 72 o7, BT 64 20T, ERSMEARET HE 175+
64 OF Y 111 wpm 2> 5 239wpm DOIZHK) 68% B3 FET 5 EHEE D,

wpm DO KMEIL 1,095wpm & BRI TIZ/> T, TOTFREEHRLTZEZA,
7 7 A 4 [PamWarhurst_2012S] (ff§k 1 &5 799) @ 227 FH D “but going back
to that first question that we asked” &\ 9 F5E(Z 0.548 B OR/RKER L EI D 4 TH
NTELT, ROFHETIZ 3HULDORNRZENTU-,

WIZTFHF AR OER A E K 2 (TR d, BN TRIOREER (F) Ot
Thb, 0 0D 10 BETOTF—X KM% 0.25 BAA TR L, RAMBEET 2 o
170,340 A CTH -7z, WO —27 %1285 & 35, 4D 128,839, 40,673 L#ik, 77
TIPBLHALNREIC, =R 28, 3B, 4BOEICL 5, 68, THERNT
WAHZ B gmnD, THHOEMEITRHNC 2~3 BH-0 LY EXRVRREND,
ORI BOMIIHEERIZT D 2 FHOT—FPIREL TS Z EBFRKTH 5 AlHE
WRDH D, T TIHD st 77 A NERITHIZE A, FHROERFIEIIERI G 5 Z
EWRyinolz, FOEEERTHEK 3 17T, XA LAZLTOIVHERT T 3 H#
WCHERT DL, T 820 Lo T\, ZOXI QKUY FTHELERT DL, £
RIS T fEI 72 5 Z L IT A TH D,

180000
180000
140000
120000

o 100000
= 0000
o000
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20000

0 ....n.n.ﬂ.”.wm.ﬂ.ﬂ.n.ﬂ.m..n................
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M 2. FRFTRREHOER ST 7

WIZ, TOXIIMERESNIETFHRBENZEDL DN EHFNTL A, ETFFIZLT



1,021 KEO0no72, ZIHUFIREDO LRI N SL I ThDH, £ 2T, REMNTRI LT
FTEE, T TRVWTFEENAICHEHLET 5 Z Ll Lz, FE L, BEATRY SN
FTHAE TRYY |, 9 ThhwiEs THEDY | LIESZ EIZ LT,

1
00:00:11,820 --> 00:00:14,820
This is a representation of your brain,

2

00:00:14,820 --> 00:00:17,820

and your brain can be broken into two
parts.

3
00:00:17,820 --> 00:00:19,820

177
00:07:37,820 --> 00:07:39,820
Thank you.

178
00:07:39,820 --> 00:07:41,820
(Applause)

3. 1 AN A TIER S LT srt 7 7 A /L DY
Note: AaronOConnell 2011.srt ®DE X H L4,
TUH =T A NTERIZL D,

TREIY | OFmEE THEYY | OFFIZOWVWTOENZENLOEAKETELE 4 (TR
T, ZEOTOEKROHELFE L, VHEEERAZL QITITEAEEDLRWER
L 72 -7- (Cohen’s d=0.11),

# 4.
X0 J5 C KA & iz TR R ] o0 FEASHE B
&% ) YR 7
TRENY | 292,198 2.71 % 0.98 7
TEAEETY | 228,274 2.82 b 1.03 &
EXCN 575,192 2.77 % 1.01 &

Note: TRYIY | & THEYY | O34 0% & Cohen’s d=0.11

2 1ZBITD TGV ] OSfMORTIE, SEEHSATEIS ALK ER L



TWBZENSND, 22T TAEYY | 12OV TTFHFRIFM O % & - THEARG
BAGR L, #RER 5 17T, ERSANOOTNERTRELEEN L HIC 1 L
TONSTRBYE L 72 o7- 2 LT, TATEEIY | FRFRREFIIEER ST 2 2 &b
molo, TATEGIY | FRE R OMEERDMOEEWNEMD 2D O HER & LT
TRE1Y | FrERRRMOEARG & G &K 5 IIHFE L, T LEERAICK
TRFETROD, RELEETIIE DI IHDBREDENDD Z EBNbNnd,

# 5.
TATEEIY | TR AR O FEARRF & )
(RS T R E REE EE
TREDY | 292,918 0.95 0.32 0.91 0.59
THAESID | 282,274 0.97 0.36 -0.23 -0.08

Z2ELLT, FHT 7 ANVORXEY FOMN ZFRICTHTERER 6 17T, M4
N TREIV | 720 Th o7z, #1HT TAEGIY | MAMEbiZzold 2001 F£THL (% 6
TiX 20 FoxE L O, FH 200 REZEX 2T ARAMIND L Ok o72
2009 FELRRICEE TS &, 2012285 LT TRV | 5 THEYD | k&Y
BbooTWnWahsZ ENATRNS,

# 6.
FH T 7 A VXYY 5 OB
F O TREI TELELID | aa
1984~2005 143 24 167
2006 25 22 47
2007 105 5 110
2008 73 7 80
2009 205 15 220
2010 238 20 258
2011 197 37 234
2012 31 226 257
2013 0 266 266
2014 1 235 236
2015 2 205 207
At 1,021 1,122 2,143

Note: 51X srt 7 7 A IV OARLL,



TEEYIY | OFHEFRGEEERDAAREY 7 7 2K 4 (ZRT, FENE TR R
(F) T, 015 72 FEF TCOXME 0.2 AKX S LT-, T A R,

25000

20000 HHHHH
15000 AU
| ~
10000
000
\ _44..”..”..”..H.ﬂﬂmmnmmwm

0 1 2 3 4 5 & 7

freq.
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4. TEELD | OFHIRMEFER AR 77 (n=282,274)
Notet i IFAMEOE LA BRI & 2 Pllas b

RIBOEBLARE, ZA¥E x (B), SO WEE n, SO REL o & Lz L &KX
1 &R ENDHDT, =097, 0=0.36 (5 L0) &L THmiMEEZMZTZ, T
WY ER ST IWEOFERTH D, RELEEENE BITNS WO THERMR EES T 7 L
OFNANEL, HELERS>TNDZ ENRTERND,

1 _L(ln(x)—,u)z
f(th0)=j]?;zf;e 2o <.

M 4 Oxlieodz TATEYIY | FH7 7 A VB FHEHAEMHEE 1 IR, T0b
282,274 {HOFEHENHRE LT BN A 2R TIRT, T — % KEOEIL ERE (7))
Thd,

SHEER A AT OBA B L 0 Rl ONE W) ITIRBENR S 5 2 E RN TN DN,
ZORPOHHLID & 22~24 BOXE L7eoTNWDZ N5, 1.6 Wb 4ABOX
FHZREOK 8 FINEGEN, 4 ML EOTENK 1 HHD 2 LNbhd, HaAiiZ TED
TARTA T8 WETHICHET DL, 21 7/ BX28 =K 59 TLid, &b



1T FETORTREMAD &, 11TMR30FT217&7%, D%V,

[30 =45 247D

FEXARNN 2.8 MEIERENSD] O TED OEBHHFHF R THH, [ UFHE 2 HEHEX
RIOFRAE 2.3 2o CER LT, 24 0 24707 XA M) 2.3 PERS
NTWDHRERL - EHE N LT b,

#1.
TEEDIY | OFFEFOREFRERAME (1=282,274)

T— 2K (LR, ) SR 2 %
0.2 0 0%
0.4 0 0%
0.6 6 0%
0.8 62 0%
1.0 348 0%
1.2 4,099 2%
1.4 8,180 5%
1.6 12,267 9%
1.8 16,878 15%
2.0 21,911 23%
2.2 22.912 31%
2.4 23,170 39%
2.6 22,738 47%
2.8 22,081 55%
3.0 21,814 63%
3.2 18,277 69%
3.4 16,156 75%
3.6 13,761 80%
3.8 11,827 84%
4.0 10,178 87%
4.2 7,578 90%
4.4 6,317 92%
4.6 4,924 94%
4.8 3,942 95%
5.0 3,102 97%
5.2 2,330 97%
5.4 1,773 98%
5.6 1,336 98%
5.8 1,072 99%
6.0 825 99%
6.2 598 99%
6.4 511 100%
6.6 329 100%
6.8 266 100%
7.0 252 100%
7.2 118 100%
/P4 336 100%

ST, FRIORERH & PRI I L OF RO XYY T OREAH L NI R -T2 | T,



EEED TED b©F AUEE 5 OMEEIZ OV T O Lo, BEHIE, SEOSHEREHE
FIABRTH CHBRC, EBRICENL DWORGEHRE O FEHFES Lt OFRF R T
RRSNTWIENEFD Z LT, 20 DOFHIRRER P FEEFIZ L > THIETH DD,
BIERIRER DD EAN D FERNV 252 T NHENHLTH D,

F 8 \THEEEE DGR R Z 7RI, BadHE I ES H72 0 OFEES (wpm) TIEHIL
Too FHANX srt 77 AN T EICB IR o7z, BADOFHDBEEY, REOFHEI KDDL E
TOEEZFEFOEEXL L=0T, TED Or aRNFRIND T LOEHSSL, #iEnk
bol2tOWMPEHSITFRNILEZEI N TS, FHIT 161wpm T, AZ (21X
26wpm Tholz, ZOMHEITER 3 O 1 BIOFHEERTOSEERE L SFEEHREE
(n=575,192) (Z&ITHME (CF¥ 175wpm, FEHERZ 64wpm) LH~5 &, fE2 1 FNZ
ENEL, I 23N ERAD LTS Z EITERLTBE N,

# 8.
TED b7 A UGk 755 ahH O ARG =
TET 7 ANV Y REUE(R A= B KAE B/ IME
HFE SRR wpm 2,136 161 26 265 41

5. B%
SEIOHIETH LN E o> T JITLL T D 4 i Th 5!

(1) TED FHITW¥Y 2.8 BHIFREND (FEHERFEZE 1.0 ), REXHEIX 2.2 5
2.4 %,

(2) TED FHiZIX TRV & TALELID | 2BA¥x TRMAELTWD, 72720 2012
FLRET TREYIY | DERE o7,

(3) THTEYV ] O%A, 1.6 o6 AMOXKBICEEDOK 8EINEENL, 4L
FIE1EE DS,

(4) TED FRRIFER O3 A3 BOER 21 19 5,

ZhnlE, TED FHEAZHEFHAL T ETOEBERTH D,

5.1 TEDDOFEHARTA L LERIHED L

TED [ZFHDOHTA RT7A 2R/ LTEY, £t 111742 FET, K217, 1B
B2V D ERIE 21 F) Thole, THEEAEDORERE LI bDER 97T, TA
RIAVEBZTODTFHOFEIZOWVWT, 1 FEHZVOFHEBZTNDLHOIX



0.26% LMW H030b b, 1BH OFHTIX12.53%E, 2HLEEEAH 7=,

FROFTHITEL TODRHSIZIBWT ERU EEFSZ81E, TEDHARTAL B EEL TS
FJORADI=INZNZEDR DD, Fo, FHRITLIWNSRBA TH L0, el T
BGRXE MR TRYILN T ATREMEZ RIZL T D, 2O DO HFEEEFIODITRLIZwpmE D
BAtRCLL NI H TE 47 5,

# 9.
TED F#D A A KT A > & ERIE D g
TED A RTA FEHMETHA FT7 4 O _ERRE

D BRAE B2 TWDEHDDEE
1 F Wb OFH 84 & 0.26%
1BH-0 OFH 21 7 12.53%

5.2 FREREFHE

srt 7 7 A NVELED H A DAZ UTVE, FREORRFIIRIREE & KT R & A
RTHbDThD, ZHEFMEMNORD L, FRABRRINTWDLRHTHY, £0
REMPNIC A 2R LERR 92 = & 3B & SIS HIBRIER] & 720 5, T &ENT @S,
BEWGOHBEEDOHIIZH Y, AT AN T WD ERNE L7 D,

E RO ERTHET LERE S (breath groupi BG) OfkfREfIIZ oW T, Et - H
W (2018) DMT o - F HfRHT OFE R, Ti5k i?ﬂﬁzﬂ,m%ﬁﬁﬁfiIﬂ
%17@,%%:;—xfiﬁﬁﬁz5ﬂfaé:&ﬂﬁﬁb,:@ﬁﬂBGE

FRMEERLIRIC T D 2 ORI ORISR & BfRIERH D Z L AR L TW\W5, BG &
IEFOFTENFNCEIVEONDEY, TORINT—F T AEVICBITLHFHEL—T,
DEVFEFEBEEY Ny 77 LIMICHEET 2 7 1t 2 ORERIIH IR & STl U 7= R g
BRSO TWEDOTHE, TLTY—F 7 AR VBT AFHEL—TI121E, BrbA-TZ
BRI TR, 7FAMEHROEEAERININFLEY AT TRALEIND
(Baddeley, 1986), ©F D —FEIZHAIATLT ¥ A NDSEN, TOT XA N BHHEAE
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