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Analysis of Spoken Language in Lecture Style

Nobuaki MINEMATSU  Yoshiyuki KATAOKA  Seiichi NAKAGAWA
mine @ domain kataocka @ domain nakagawa@ domain
domain = slp.tutics.tut.ac.jp

Department of Information and Computer Sciences, Toyohashi University of Technology
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Abstract Analysis of spoken language in lecture style was carried out from acoustic, linguistic and perceptual
viewpoints. Especially, the correlation was investigated between pauses which human listeners perceive in
lecture-style speech and those which were detected semi-automatically using some acoustic methods. Linguistic
expressions(interjections and filled pauses) around the perceptual pauses were also analyzed. As a result, it was
found that the correlation between the two types of pauses was influenced by speech rate and that “e[e]”, “e[elto”
and “de” were observed as the linguistic expressions which caused perceptual pauses in quite high probability. And
in this paper, some of the traditional researches for spoken language conducted not by engineers but by linguists
were also surveyed. It is very beneficial to look into these researches in terms of technological application.

EX key words  spoken language, lecture-style, acoustic/perceptual pause, interjection, filled pause
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FAE T (BUF ).
s EVAL
Fl—BEE (5) # B L CRAET S, BL, BREAMKIIBEA
DEALEESI DD,
EVIEH
43R (A7) B TRA % 1k (word fragment), HEE[FE—HE
() B RFET Do
ER%: T
—ERAT LR (A)) & F—h 5 oY) & HUE X up MEE (4))
ERET D,



£ 7. 5VE LBROEENHE
| sP1[spz2 | sp3|sp4|sps |

e +0| 8 2 7 2 3
YL
+al 7 1 5 3 3
SuEL 40| 3 1 6 0 4
+a| 0 0 0 o 0
— . 40| 9 9 3 3 15
SVEA
+al 3 0 3 0 1
- . +0| 7 1 4 2 3
Sz
+al 0 0 0 0 0
e s [ EO] 1 0 1 0 0
= WVHDEZ
+a| o0 0 0 0 0
At 38 14 31 10 29
FTEE () 742 | 570 | 680 | 362 | B19

EuvEhgx
HopzBER LA DL IdRABHEE () 2 BELLILOL,
FTIELTIE LWBEE (4)) 2 RAET 5,
Dl s HEOBEIIE 4, Fil2 oI008 XN b,
b, #YESNTRFESNAE (W) 1 LT niERE
BRBICG R TVABEE, FITLRVWEATHL, 1T
I ERAID B A1, FE () DR K L OB SKO
T Ehhs, MG - o EEUNOEEFEASINL D
Eill b, BTICOMBERERT, BF+a, 20 1E&4,
FIEHROE /B BERLTVE, TNHOHEREHEN
Fe XL OMBICOWTIIE 6 HITHh<5b,
5.5 T Otk
HLEESHOBS L LTI, FoMic “EE” 25
S5h, LaL, SEEHALAEHERICE, HERS
(5L, T TBEDHKIS, FORBIRLEH, B
BRENHBET A b 00 A% RE L2) X SP3 23 HH
N7 Th oz, 3] W EAUT, MEFHIIIH 50 I
—FEHEEKABNDL LR ENTH D05, SAIDSHT
B, WO ENETALOTH Y, EHRO—FH@IT
ThHhHEHTFEOHMRE LTERBSINLEREIATHS,

6 HMWaYR— X HBEOSVWEE/ SENER
HE, SEl/EENR-ARUHE4OSERR L BT
LT&7D5, AETI, MENR-XLMHEoEHESE
W/ EENARERIET LI LT 5,
6.1 MYHFE - EWHR~-X
R1ITEFEORERE R R LIz, LA LI oI,
EFEFERBIHLTHE-F T L THA BRI E TR >
Tz, FLEL LB BICEFEZEAL L THBNYE
EEANLBAREELLE, AMAEUS [H] L, iz
EOKEY, ALMEFIZE > THEAFAS SR TV AW
BHHTHL EEX LN D, HII, HRIFANSH TS
BRIBICB VT, BRI FIHKRATH B EEE
b, MERARELFORIFEELEERFELOEN
LBDIREONLLDTHY, I, BETH

% 8. Hi &N O LN TR [mora/sec]
SPl | SP2 | SP3 | SP4 | SP5
8.69 | 8.24 | 9.11 | 7.54 | 9.10

Ay b—VNEEFIMT AT, REHCYYETS
NBEMGTHb, DEOEELY, UTITRTEMDBFRRS
T HBE#HT S,

[EE—T 8]~ [MiEARTOE— 7]
[BEFE] - [EHENR - XE]
A, ELTAL M A TICEL S Ls AR Y Y O
(BRI LALVTO) SHEMEHREY &) ERCRBL
FEIE D EZ O, B, BYVEL/SVELE
AL T, (R T4 2EofhRebbT L

EZONDL70, HIBROWHRE I LD 072,

B S IHICER SN EDNRINE® HHFEEHITR
Fo T OERIAINTABILTHM LT RHREHL, [SPS,
SP5)—[SP1, SP2]-[SP4] DI RIZEDE LK T
LTWwaIElkb, CO#HERERIZTH2 EET
BY, RiIFEEFEOEHVEEIZY, TBOR-XLHMENY
K= X LW AHENBL R o T0E I 255, FHIC
3 b REHIEOK SP4 1 LT, TEIR - Xox
LT TH) 2L AHENEL UK BoTWw5, TN
R X% WAL LS RAREREEX D56, REH
A EBIIANDLLENSHL I 2R MT S, 24500
A CIIREE R & R BEIEH L TR DY, URD
L RAS ZRBIE LT AL D THL, FDHIH
—EEIIF LT, FORFERY A VCEIIIEIE L 22
CHR—XER - ERTALENSHLLEZLND,
6.2 MWK - :BL2DEERR

FYREEIC, BEMTERLL (MR >% ¥
BphE | AU R — X OB S 5 VI ERICBEN O
AR - XERE IR OIRT, k&Y, SP4lE
VAEIERE - XIIE 5 BITER LI L ) B EERALHE
ST EN, MERBELTBO TSI EX5 5, HiTo
ERLERT LY, EORFEEVREVEAE, KX
EOHBEMRERIC L > THFFEOLMEN (XU Y) 29
AN, REFEEEFBOHER, Y- h e RbANEFHE(E
EMERI) Lo THEEOXY ) OREI T DA T2
bOERBEEIND, ML, FHEORYH Z2RETLERNL
LCEBNERNE SENER S Y, BEEREEL -2/
G A E L THEEMICHEON ARSI ERPRESND,
LEHIZETH B,

Ri, BEFEHFIHLTE 20 HUERERL TS [
/o XE/BWHHE ] oSBFHIH LT, AENE-X0
HA/EBRNELTVREEEH I, BHRERL0C

%o 0, MR — XH L BE /0% X5/ A E
SP1 | SP2 | SP3 | SP4 | SP5

HBE 163 | 141 | 120 | 128 | 133
SR — X | 209 | 266 | 296 | 142 | 197

FEMI TR =




+ 10. [P/ 2% E5/#8@E ] PHENR—-XDH
BI/EEICMET 52546
[ SP1 | SP2|sp3|sp4|sPs [= 0

» 2/2 | o/1 | 3/3 | 3/7 |10/16| 62.0
H0N 0 0o |16/28|10/11}6/12 | 58.8
Z 21/24|60/51| 0/1 {30/35| 8/9 | 90.8
zt 31/33| 1/1 [9/10} 4/¢ | o | 93.8
5] 0 1/2 0 |10/14f10/11| 77.7
D 8/13| 1/1 | 1/4 | 4/4 0 63.6
E3 19/30{20/28{46/88|16/43|16/34| 61.6

—

% 7] [7e.4]86.9]65.2[64.4[68.5] |

[sP1[sp2]spa|sp4]sps [ ]

+T 22/98|10/59|26/103| 6/34 | 6/46 || 20.0
+TH 4/6 | 3/6 |3/10] O | 4/8 | 48.3
+OT |e6/13| 6/8 [ 9/13 | 2/4 |7/12| 60.0
+#ih& | 6/9 | 5/7 |14/19{8/10| 3/3 | 75.0
4

2

+HT & 6/7 | 1/6 {13/17| 2/4 |10/21|| B6.
+% 2/6 {7/11} 0/3 | 3/6 | 4/5 || B5.

[ ®01 [32.8]33.0[30.0[35.1]35.7] |

_ SP1 | SP2 | SP3 [ SP4[SP5 % %]
< 13/18[16/16]20/21] 3/4 [9/10[ 88.4 |
[ %3 [r2.2] 100 [95.2]75.0]90.0] |

[ [sP1[sp2[sP3]sp4[sPs [% 4]
] 4/9 | 0/1 |6/10|13/18|31/47|| 63.5
# o/9 [ 1/4 [2/13] 279 [1/19] 11.1
[0 [22.2[20.0[34.8]65.6]48.5] |

KT 8L, RHo [HEH, /22 EE/HBPHE] 3xh
FREMETRENTED, B/M E3E2ERE(=H) 05 b,
FEFREN R - XOFBICHHEL WA L ERT, v
Bo /o, SFEINC GEMO) FHE L o/ob DR FAT
2, BN (FEMO) FHE Lo bOEBLEFNC [F
) ELTRY, &b, WK T2 [~)], T2 [~ &)
2o EiE [Tl WEBANEREY Y, (K&Zk) LEHA
FHERT B0 FR ENATHREMEMPEFICH NI L2555
Lo HIZ[Tl 3, REEDLAMNIIB>TRA LBRS
LeoifEbh Ty, FHACE LS EOSKE LTHT
LIENTEBLEILNS,

TEED

HHAOE L SEL TR/ SENORT LI LICE S
T, ABIZRU2 (XYY ] MTic ko THlaeI SN S
PEBELL, TOHE XYY ] 252 FTER IR
R IRIET B AR EN, REERI B VA
i, EBWERETHEF X (X)) KELooBHY
XEY, (KEZ)RBEMLEHBEL T2 LEREINL,
WIS REREIRVIE AL, F-XIlkaEBIANEL

b, BRSO XIEL S o SENRB L EAMICH
B L THEF % XY o TODET 2R S Lz, R G
TR~ TR [~ b #o% &5 TT) B L - ET
REVWEERTANEEOSTS [BYh ] EhoTwa I
EATRENS,

LA L, 4472 -7z BT [ E5E % KE 20IEHAL
KAHET A ] BRICAV O A HERICOWTEHR L7228
Efwv, Bib, K- X/MEA/ 2L EL S o2 KN,
EiC B OMBL (FHEER) KBV TEDE SR EE YR
FLTWADPIIoWnTidfilh Ty, Frz, EREEE
DEFRNT - OEAIS 5 TEBIIOVTHENIT
Wi\, B3EThRRA, K9 2 LiCBVT, F
FORBEMILR—XRLFEEROMI, 1 ¥ A—Ta
UHE(HELTWR ERERNCERSI TS, BF5F
BERNNT— DR TERE (ANEHEOXY Y & E SR
DO LRV BWT) IZDWT S ERIIHHT T 5 LEA
Hb, B 4.3 HTRCERIBORMOMIC, Lok
) RELEI S DERNEENISBOFEL LTHE -

2EUR

[1) &5, 41, “BESHICBT L SHEAR, ORETEER
gk, vol.50, No.7, pp588-562 (1994).

[2] iR, B, &, “BESET - _— ALY HVWER
REOFERRORPE", NLHREELNRELEH, SIG-
SLUD-9403-3 pp.13-20 (1994).

PO, NG, CERTEFGEEC B MR - K- X
BEVELOLS Y~ v L HFEHHE, BATEERE,
vol.51, No.3, pp202-210 (1995).

4] #iR, W, &, “BARFOSHEAR L EFTRAH

EE, HEEEEBLEMASES, 6-5, pp.27-34
(1995).

{5] K.Takagi and S.Itahashi, “Effectiveness of Pause In-
formation in the Content Word Detection of Spoken
Dialogues,” Proc. ESCA. EUROSPEECH'95, pp.19-22
(1995)

[6] “srE§Emo LRy, HVEFEFFATHE 8 (1955).

(1] “GEL T & EDXE (-3 355 & ARFR-, B EE
BT Eke 18 (1960).

(8] “&F Lo & O3 (I)-MEEEEHC & AR, B
WFFRAT & 23 (1963). ’

[9) HERST, “EL T & WlF", BRI, Vol.22, No3,
pp.49-67 (1953).

[10] FUHS, “FHL I LITOXE", SiEEIE, No.66, pp.28-
35 (1957).

(11] REWAL, “SLITEE ", FLSE(ToL] &
) —X12), XAUF (1980).

[12) AGHAR, “ak LI LB A30E, SiEETE, No.40s,
pp.34-41 (1985).

(13) ZREp, RO (SEEM)”, <A LBHR (1995,
L, 1941 FEIZHIR S N7z b O OBHIRK).

[14] “ SR VEE (S L EEOBEIWES» I, FEE
JLFREFFE R EEL, 6-8, pp.51-60 (1995).

[15) fFEE, B3, L&, HP, “hEEXEH & LARn”
H S RSB E 2 K#, 7-21, pp.135-138 (1995)

[16) 1RIR, ik, “EBELC &ITICBT B N~ XEHOHB HERL
BELEEASHTE, 2Q-6, pp.110-111 (1994)

3

e

LR



