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KLY, BVELEEUCEFLBTTAHELRETS. SVELFEVE LR, WE%HA, §
VELHO 3RO N O%bLTHEFTMICETE, RBEREAMFEFOTVELERAEL, SVE
LRI & FVE LBOBCERIER, S 5 BEICHH LA, I &idlmyic, \EXHEON
BPOABEIIHELL., IhOOGEEb LI, SVELER) 2000 ERAZERL, &1
EEMORABLUHELE L SERAOBROBELR DOELEICHIL 2. BTERICLY
CONERE>TEVELEZEURBEIBTCELI L2 AL,

Parsing Utterances Including Self-repairs

Mik10 NAKANOt and AKIRA SHIMAZUt*

This paper presents a method for parsing utterances including self-repairs in Japanese di-
alogs by using phrase structure rules for self-repairs with ordinary phrase structure rules for
written sentences. Self-repairs in route direction dialogs are investigated based on a model
in which a self-repair consists of the reparandum part, the editing expression, and the repair
part. Self-repairs are classified into five categories according to the syntactic and semantic
relationship between the reparandum part and the repair part, and they are also classified
into four categories according to the content of the editing expressions. Based on the clas-
sification, phrase structure rules for dealing with self-repairs are constructed and added to
a unification-based grammar for Japanese written sentences extended with lexical entries for
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words peculiar to spoken language.

& U &I

ANBEEHARAREDSTEALEENFEY A7 L DEE
Wi, BRIICAT SN B A DTS % AT L TER
KEE RO, REMERIEILENH L. FOHE
WCHBE 2500, HESEOLETRELZONE
WHEDPHEET A L TH B, AFRLTE, F0k
IBBBEOIL, FVEL, SVEA (0% XFEDOA
DHDEHRL), BVBL, BMELR LT DH
SEFH. o, BEPCARER (FETER)
BAPHEET LD, EXSEOLETELZOR
ZVWHRTHSY. KR TRHINLEZTLOHTEN
B L (self-repair, self-correction) &5,

BEEFTIREINTVEIEVELEEUCEFOMR
FriEicid, () BT ORNCEERM A BREAVWTEVE
LERERL, RERESZEY B HEDS12:27)

1.

t NTT EBERF LT
NTT Basic Research Laboratories

OBE, IR AR RSB
Presently with Japan Advanced Institute of Science and
Technology, Hokuriku
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(ii) BV RE L TCHrOARELESFHVERE, B
AR 24T 9 HEE, (i) (1) & (i) OWHEEITIF
D (iv) HESUTOWIC, SVE LR B
BORALZSRDODNH B, B TsL51C, 21—
CBEREAVI TV a v RITINEV AT LTS
HOBRIBAHRLEI 2 BD5, (1)~ (iil) I EBRBH T
BwbZEATERV. F72(iv) OFET, BEFT
WRESATVWE b0, 2 25VE LoEEN Y
Vv HE D L.

KWL T, EVE L) o0 EEHE] 2
B, EEXSEHOMEERE L b ICHEXEROT
THWAZLIZE T, EVELESLRELENT
LHERRETS. X610, MEI—1ACELLE
WH LOGEEEIC, B—(UIUEORE A CHEER
BIs&T 5 2 L 2nd. REER, E¥OXEEIH L
ZARERAEINZ 520 THY, R A= XA
EHVERWOT, EIXXEO7 V) XAEKE LR
W, Lo T, Fy— MEDSOBR R AT 2 H
RBBEL LBICHVAILIZLY, EVELLEE
GRFEOBKBITFITI LI TE S,

BT, 2 BCTHEI - SAOHOEVWE LBELOH
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SCELMRH | WERS | SvELE |

AL )
LEFERE | T 2=k
B
Ea
Fig.1

ELGEOERLMETS. RIC3ETHEY AT A
DREBFLOBENCOVTHRN, 4 ETHEDEN
B LUBTEOMES2HRRE. 5 ETEVELEHED
7-OOBAEREL, 6 ETEN AT LADOERICD
WTER5,

2. MELHIBZIETVELRROSHT

2.1 SHOMRE U XEE

NTT BB TR S M7 BB R PIxTES 80
FHEEO) BT L7z, WEEICIZAEET 90 ADOBERE DS
U7z, &xtegid, HERE ESBEBRE N IETL £
TOFEF#BHCHBETL202MFET A Lo
THELRL. NIZL 2 ERRNEmS ko, &
ODBEREEO L7720, NIIHERTRLIITCZL
RO LN, FORTHFER SN, HFEORER,
% 58,000 HZE, #15,000 5 — U *ThH5.

2.2 EVELOEFL

Nakatani 583, EVEL % (a) SVE LRI,
(b) WERH, () SVELHENIERICL-TLDL
2TW5, FERODEVELOSITE, MABEHOKFE
TN TE 132020 KRGS ZDEF VT H
Wh, EVELNRBLEEERBALTMIKRIZLICE
D, B0, BEREICEIITERREFHL 5. WER
B, (22—t [dbo—] hED0ou¥5E, [H]) kY
OB, [THOALR S V] B EOHRENE, [T
HAT)TU k] 2 EDOHHELOEA, [ o T
] REDSORZERTED, eSOk
Ths. M1, COEFNIEBOHEERT.
2.3 WEFEI-—/NZXFOEVELONE
ZOEFNVEREIGFEI-NAFOSVELERE
L, EVELMRTLESVE LBOFTHELY, HIXH,
ERGRBEBIZE 208 (5 A), BEXRFORE
WX A58 (5EB) O 2BEOGEER T/, H2
WA Brr, 3 ICHEBERT.

* pnobbly— v B,

KR H & A BT R L RO, B & BE)
RS LIS, FILERD 7 T)H 8 DRERY
AFATHCTVAERY 7 T & b LICHBI L, SRy 7
TYREHTIIEHY, BBILEN T 2. 2200, R
LRk 7 TVIRT B, b LR, ERCTIBIRICS 5 8ok
HFTVCETAHE ACBRA T THI L.

BTE A 5 EHIT20 8L VRV T
FT
B % HHHHY ETOT

BVHEL O

Examples of self-repairs.

DTTREVELHSREY X, REXRHLZ Y, SVELEEZZ T

®1.

(1) X & ZAESCE LY 7 TV OHT, FIRT &ML
T ho.

- &
V) RACLFD (B [f]x [f)z TTH)
(1-2) [ Uk 7 ) &5 (). [2 2]x [Sly [%
fHFzicB ) T4
— Bh@A)  (4GEA4-BYE)
(I-3) A LBhEA (8 (i) x [f2ic]z BV ATT )
(I-4) R CEWR A 7 ) O%F & RO R U0 B
(B [BRD ] x [y [THD L]z & 51 Z+4<
SWVEFE T T)
(1-5) [ U3k & R0t (B1: [ =8P 5)x [Bly [=
BERTlz B9 T)
(1-6) R L&k oH 7 ) O &G & FoBbEy (B [EA
FFO|x[JR PBATFET)z)
(I-7) A LROBE (B [Zhe]x[Z0fik]EEL
TF&EW)
- B
(I-8) A UBhE (B : =8 [(®]x[%]zOTHEH T)
(1-9) R 7% BYE (B 20 1) x [47] 2 RAREF 1R 2 A
Ty i)
— B (BEBFIBREL TR LDEED)
(1-10)F UByEAD (B): LEHEE [FVClx [R— &y [#
WwTjz)
(1-11) A U E8h3% 37 5 F UHehelhi TRb 8534 (611
[$CH< E]x [LIES AT E]z)
(-12)A C 4B TR b 2B EM (Bl [HIcl’ b
Elx[BD)y [HITL L]z)
(I-13) A U X8 & Reo@h@ (Bl [A+5< bvdd
Bx[ATHESC VBB L BVET)
(1-14) [ C#RG (B2 [Z 0] x [T 0] AR LY 5 —
2% B AT
- R
(1-15) [ U Rk 5 ) gl (B [—FE]lx [ ]z
IR THETETH)

(1) X OBEEFIH Z OBEEHOBIFN R oTnE b0 (F [
T [BEFERETIEHE 2D 2] 0 0)

(1D X A HGERH TZ 2 —-BETHH IO
(II-1)X OFHFINZ OFHFIORFHHLFELVSO ()

[Blx[BY 2]z50i05H ) TOT)
(I11-2) EZEBS D b D (B [ B2 x [AEKR]z DRDOZ AT
Lh)

(IV) —BEth 72 RaE & @b TR TR L RFEE DO TWAH LD (7
Lyiary—F) (Bl [2b00RFEVHR]x, [EBoh00n
bolewEdly)

(V) RO S TEIs b0 (B EFOH D/ NARY
B[CFx, [25]z00 T )

2 BVELMRELICELBOMFICLSHH (FHA)

Fig.2 Classification according to the relationship between

the reparandum part and the repair part (Classifi-
cation A).
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(a) WERBILVHO
(b) MERFUCOLEHE ([Ho—),[22L] k) &Fhs

(X2}

(c) MEEFICREF (N3] 2Y), HHELRSVEIE2RTHE

T Cehwn],loTwinr] 2E), RoEN [THAL

B [HRALWLE L] 2E) PEEIB LD

(d) SMEREHHEMAL VS0

M3 ®EXBRICXIH9H (HEB)

Fig.3 Classification according to the content of the

editing expression (Classification B).

24 BRATOEVELDEE
FROSEEHANT, E¥ATDEVEL O
= NRARTOHELRNZ, oL i, UTIGRT
E- St g ARYAS

(1)

(2)

BFHROSVE LOMEE LI T 50k
BVHELFFELCEESEOLETIHESL R
LABRWERATREPICHFETLIEE, 208
FEMEOSVE LS %5 LT 5 25
Bk B2HA05 5.

INAFEVIEHS, INA, INADFHFH

HNEFELT
DEHETI,

(1) PYAFED B, [YX]x, [V

R zOFVEF|zHD LT
DEIHE, H20 (I4)OSVELE (1) 0F
WHELO2E»PL%DHEEXHIELTESL,

(2) PSAFD DS, SRk, SR

DEFHYE LTz
DEIZ, IV)DIATOECEL1HLEEZ
HIELTED, ZIT, X, Z13, M2 LK,
BVELEER, SVELBTET. ARET
i, OIV), (V)DZATDOEVELTHELT
Ao EET, (1), A0, (M) DF A TDE N
ELOHEAENLRDLTEOMEBELL .
ZOHRT, BDIPEZVEOBSVELPLRSE
TEOMERAL. EELOBIDHE (1) DI
BEAZ. T2, 1D0FVELY (D) & (ID)
DEFDEGEWIZTHEIIE ) ThHo Eqm
L2, COEIGZEVELIZ2 b 7.
VWl LoO#HA
Fl—F0 € 2 3EUOENERY EE N TS
BET, TO—AIIETHHHEIE, )R
(I) DEIDEVE LOBEMHL 255, HELE
BV OPOFICE Lo TV EEEND 5.
DX RIGEE, BEBB TR CREL
HETRICLETS., 22T, LD bHWnig
B LERISEN TV B354 T CREEBITECk

EVE L2 ELREOBAT 1937

®1 SHAOHE
Table 1 Frequency table for classification A.

a7 | mEK
(I-1) 52
(1-2) 90
(1-3) 8
(1-4) 32
(1-5) 7
(1-6) 2
(1-7) 10
(1-8) 8
(1-9) 15
(1-10) 6
(1-11) 5
(1-12) 4
(1-13) 28
(1-14) 2
(1-15) 1
(I 12
(I11-1) 153
(I11-2) 226
avy 17
W) 26
it 704

IVERETILEFDHL. BENEVELD

e Tit, BELTXCXY Y, 20F0EVE

LOAEIEE T 5D D208 55, K

THVA L) ZERABOB VG CIIIOER

FRETHOVEHEL V. FIC, $RLEHRD

BICEHAEELEZVDDOAESRE L. 77

ExIE, ROLIHI b oHRMNE L7z,

o KEKRLEF Yo, ERAHIARERD LKL
ATTIFED (1Fw)
FERLEFHOBAT DY FTOT

o T, dbOICKEYN T, %, &, B5—F2—
BB DS BV D, 300 bV N ENS
HoT (1 )FEVFTONZEH (13 )
R—=tZHELOBERTICRLINADED B
RATT XA

ZZT, (Bw)id, MEFoRFELRT. ¥

72, THRHBEZBELERATH S, gz —/1X

B, Bt Er5BELERBEOKIE, SVE

LOBOK A% TH 7.

SVE L2 T 599 EETrICFEL, T4 NS
WELPRBRTEL., 2HAOEI T TYVOEES
K1, 7EBOKEIFT)OHEZR2 ITRT.
FHEB T, (b) & (c) DEHDEMAEEHLTD DI (c)
IZARNT.

T ZNHELPANRTIC R o TWARE XICT LD T HFERAT:.
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®2 HHEBOHE
Table 2 Frequency table for classification B.

A7y | mBEK
(a) 537
(b) 114
(c) 51
(d) 2
Bl 704

ST L 72t 8 12 L RO R B R EANEE 80
WELTTH D, FoMucd, CEERE EOEE
LAREET A EENEE (94 155), 7V BEMR (6
*HEE), BEkdE (43955) OFF 1043355 (M 500KB)
oW THHEIT, FRROMEAMEZHET S &
T&7.

3. WEFEY XF LICHT BREERBITE

HLSETIXOERPARBE#THS. AHELD
LFEOGA, ERBFCEIEOK T, HFOMES
Vo330, ik, MEFD, KT LE
ThH, MLPORERTAHI LB TELIEERL
TwWa, TLELFED, PLIOHEFORICE R
B, BEEFToTVBEELLNLY, L2 o T,
L—Hr BRREERAT ) ¥ AT A ORESUERBATE
X, XIPRT T20RFLTIREN 2RO, BHER
PHTUEND . ARLTIE, 20X LBNEER
RIGHT LIRS,

KT, RO &S BB 2T ) FEFMATER %
25, SEREBIFHEET IIEENF ORI ERT L
REL, ZNERSURITS 5. BATERIE, Fv— bt
%% W B RBIT 217V, well-formed substring 4%
Hoh b7 N BRF 2 SRR BRI %22 . T
ERICEEMNS D BEEI, ENICESWTINEETE
2479 DL, RESMEI AR L AV TRET 5
LY 5.

4. BENEVELEECREOBMEL ZD
MR

BEIIBRERENLEVE L2 EUREOBITER,
(G) B OBMICERNZFREAVTEVELEZR
RLU, REZESZEY B HEDOD2D (i) #
MALRBLTHOARELRFLRIRE, BBz
175 HED, (i) () & (i) OWH 247D HED?),
(iv) BB, BVELEER) BETEDRAA
EHODDIHETES,

HMEBETHRAR LI, 2—FEHREEEEITH ¥
A5 b O ERBITEIL, 21— ORFEDFBREAN

June 1998

ZLELATRELRVOT, AR TTHETEVE
LOFBEMTZ 2 (@)~ (31il) OFEEBRWALZ &P
TEX RV,

(iv) OB O TR D JTikiE, BREHTHY
BIENTEDLY, BEFTIRESN TV S HE
i, |AAECELOEEI D LV E V) FERD
5. EDOKHEE, BRVZIEHOPTCSVELE—
BORYSITEBRERE LTI FETH BH, ICH
BORY T OREHRE-TWELD, BEOADEN
ELZE, XHOFRTREIAEVELIHERI 2V, ¥
72, A—NAHFETHIEVELDY, TREED L
SVELLMHZT, —BBZHAICE 2o Twiwn,
Hindle " D512, HEm UM 1csniite
HEhDOT, —EIRITEEVHIEEND S, F7-,
SEAO D) DEOFVELEZER) T EFTERV,

Pb2s, BREZBHCTHWSZ EDSTE D HE
T, AFTRREINTVLIFELN L OBED
EVHELERALBFENEING.

5. EVEL 2R 9EERRIC & 38

AETIE, BVELEHED) 720 0mE R 2 1Bk
L, fbomiEga & & b IR oR TtHWE S
LIkoT, BVELERECRELBITT 2 HIEZIR
K15, ZOFER, R AN LEBVEND
T, X OTANT) XME L., T2, &
XEEOYELAEDETTHVLI LN TESL. L
DT, Fy— MNEDE BROBRA LR 5 BN
HLEBICHWAZ EILL), SVELEEUTHFED
BREHEITHITENTES.

5.1 H—{tX&

AHLTRELED oA LAV A B
B LOBIICLER, F, X, BEROBHEIH—
AR TRBTEL 2L TH S, N—ALTHIER,
HABDEECEY cEo Wz, BAREOFELEED
it Grass-J (Grammar for Spontaneousty Spoken
Utterances in Japanese)'® T& 5. Grass-J i, &
ESEMAOMBERA L iFEFC, FLEEREDOFED
FOOHEHEEREMLZDDTH S, Grass-J i,
HEXEEOEANLBEOL, BLIU, BFEOEK,
RE, 2% &5E, B LSENFORNOFES, &
LEEBRAOBRREEZRI LB TESL. Grass-J TH
WHERTWAELEEEUTIORT.

o head E

REAZE, MOFELEXHEE TR T ENS.

* RBLTH, CREEA L HEL b e b0 ET.
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e subcat &M
BE AR L LT ABhEA (2385
4 OEUEEOESEEICEOEN.

e adjacent FEM:

BE R BB R R T B A EA LB T O F S
ErEICROFENE.

o adjunct £
% D HEHT & M OFEMEE L IR ORN].

e sem %M
BERE KT FM. sort, index, restric ® 30D
EULOLR L. sort ZHEIERY T T KT
index M & restric #MIIEKRRER HEFR)
PRALTADICHAVONLHEETH S0,

Grass-J DE LS HEER 2 LTIOR T,

o THHEELRA (LHEMOBFM - 3HEHY
DEFERICI P BHE L EICHV SR BHALD
M—-+CH
(%f) H O subcat ZHE» S C LE—~tT5%
DERNT2S DA M O subcat FEPEMHEICE L.
M @ head FMfH X H O head FHMEICHF L\,

o BEEHN (BEAMFZAWREFAMNE, BEE
% ST HEE)

M—-AH
(%) H © adjacent EMMEITA ICEL V. M
® head FEMAEIZ H @ head EMEIZH L W,

o WSEREAI (1584 & BABHA & O 2 3RD
M—-AH
(%) A adjunct EHEITHIZE LY, MO
head AL X H @ head FMME I L >,
NS OmEERRI% PATR BR?D CHb L 723

DEE4IIRT.

5.2 FEUVELEHES DEEAR
ZZTR, 2EOGIICESTER LA, BVE

LEk) zoomEERil s Rs. #Hllik, SwEL

HAEWESVE LEBOEEREE L5256 320HH] (K

BBERN, SRR, WRSER) &, RE

KHEHO 200 1 20HH FTHELAR) »5%5.

PEBERRL, LEBERR, WHhEERIIZ, B

Bol22 00RDHFEA O (D)~ 1ID) OVTFhhDEk

Brfl-de&, FNo2ELDHTIOOHICL, %

DEDFEERERIL, FAOH, T4bbLEVEL

HOMEERBERLEALTHH LT 5.

T EEHEERLOORERT. M, C, A, Hizp5 I
£TIk% ¢, FUHED identifier TH5.

BEVE L2 EUREOBIT 1939

(1) ThesEms (LA
M—CH
(M head) = (H head)
(H subcat) = (M subcat) U (C)
(M adjacent) = nil
(H adjacent) = nil
(M adjunct) = (H adjunct)
(M lexical) = no
(M sem index) = (H sem index)
(M sem restric) =
(C sem restric) U (H sem restric)
(2) BESRR
M—AH
(M head) = (H head)
(M subcat) = (H subcat)
(H adjacent) = (A)
{M adjacent) = nil
(M adjunct) = (H adjunct)
(3) 1&fmRAl
M—=AH
{M head) = (H head)
(M subcat) = (H subcat)
(M adjacent) = nil
(H adjacent) = nil
(A adjunct) = (H)
(M adjunct) = (H adjunct)
(A adjacent) = nil
BEsE, EERAITIE, lexical EM, sem FHICBIT 2513
HEg L7,
4 Grass-J O F 2SR
Fig.4 Phrase structure rules in Grass-J.

o FAABEHA () oSVE L &35 HA)

7 —-+X7Z

(&) WX EMZH, ROZHEDH LR

Y.

()X & ZHFEBEAMT, MLEKRDT T
V. [(-1), (1-2)]

(2) X L ZHE LESRA 7 ) O&54 % OB
4. [(1-3), (I4), (I-5), (I-6)]

@)X & ZALdbIHFAMT, M. [(I-3),
(1-4), (1-7)]

(4) X & ZHE b, [(1-8), (1-9)]

(6) X &L Z L B HFAMT, BHBFSFEL.
((1-10), (I-11), (I-12)]

(6) X & ZH° L b ICBFMT, EBEAIREL. [(I-
10), (I-11), (I-13)]

(7) X & Z HE CEAEE. [(I-14))

8) X L ZAEUEKRA 7 T OBIF. [(I-15)]

o WEBHEAH ((II) o VE L %H 5 HAl)
Z—X2Z
(&fF) X DHEEFIN Z OBEFIOHSF.
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454 [reparandum=no)]

(RBEBH)

//’/\

#34) [reparandum=yes]

(#THL)

//\

434 [reparandum=no]}

AEA

434 [reparandum=no]

ERAH
FIHLOGE

Ceiw

5 4T LHEMOERE

Fig.5 An example of the application of editing expression rule.

o WTHSHHAI () DS VE L %295 A

7 —+X7Z

(%&fh) X ASHEERT T Z H7HEE.
o ITHLHAI ((c) PEVELZHIHA)

X +XY

(%&f) YIIITIHL, SVEZ, SHBE2RTES

723 EEF. X' 1L reparandum FEEDEDT yes

THhHUMETX LML,
INSOHAIEEVA I IZEY, SEA D (D), (ID),
) D ENDT, POFEB D (a), (b), (c) PER
PTHLEVELIEZ S, 2 BOSHTRAIN
704 HOSVELD S L, 66018 (#94%) »Inbd
OHOEVELTHE. T2, WFET— 5 F0 10,852
FOHEHDHI L, EVELEEAR, 2, TALOED
SVELOAZECLDIZ544 8 (#5%) Thol:.
L7242 T,  LEVELEZEF RVEiSESI#n
Xpr¥nL, FEROBHETHVEILICLY, BT
BB E G SBMEEEL DN TES.

37, () DHBAEEZDL L, REBHEBN, 2F&
BEHRR, WRBERANC LY 2hEhGEH A O (1),
(AN, (1) 24k Z 5. HHIA O (1)~ (8) D&MH13FER
DHEIZHHBOFVE LISHIET 5. (b) ICELTH,
Grass-J I2BWT, 2% ¥FELS, BHORAII I - T,
ROBFER I L Z OBCERIER T B SR ViE
ELTHRDLRLTWBDT, (a) DA LERRICHERR 5.

(c) IFTH LB EAVTHR). FTHELBAATHY
% reparandum ER I ICHVIERT, [BVE
ENRTRELRW] ZLeRT. ZOREDER,
HBID 12 X o THES NI D FEMEE Tl yes T,
DA Tl no TH 5. SVELAOHALS TR, R
Bl el & ABOEVERERE T T T reparandum FE
Fno T TRELRVWETD, 72z, M4 D
AR LA,

(M reparandum) = no
(H reparandum) = no

(C reparandum) = no

D3 ODEEEMFIMZ A, BEE, BHAICHE
Bicftirmz 5. REBESAR, SEBER, B
FBEHBITIE, Z O reparandum #Mitno TH 5
%, X @ reparandum FHIIIHEHI L. FEH LR
BICiX, X' @ reparandum L yes THY, X D
reparandum FEHIZIZHBI 2 v, REFECITHLE
RYBHEEE, IHLANCE T, BVELNER
RO X, reparandum FHADS yes DEMEE Y
B2, oEMEEEE, BEOFEXSERORNLHE
Atz bidcarund, KEBERR, a&6HER
2, WiHBEBIC L - THROFEHKTRITON, &
FOBRATR) S LA TEBL L)Wk D, BB IHIE
LB oERAIZ =Y. B6 i, hb 4RAIZH
Wiz, BVELESOCEFOBITALRT. ELop
X, 20 EEADICAVEHERTH S,

6. & B2

PLED#EAI A-D % Grass-J \ZBIML7:. HAIA D
X & Z DBEUBOSEE 1)~(8) ILESORTRRL
7z, XY, REBRLAUERMEE IR Hik
PHOWT, BROSEHICETIIELIEVELOHFER
S ZENTEDY, XERTIE, 20X %hGE
O3 bEBEES 2HW. T2, HAIBT, X0
HEF|DSZ OHBHNOBAHI TR TR R LWL
V) &, BbXEBEOBAATRERISEELD
T, BALCFRE 2T 2 HETIT 72
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Fig.6 Parse trees for example utterances including self-repairs.
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Table 3 Example parsable utterances including self-repairs.

e « - BORTTE
R FEA EHEBER (s) kOB
[SR]x [/SR]z & &Y ¥ (1-1) (a) 0.28 4
[BER]x [NTT EAERH]z @ &BE) O B 2% ATT & | (1-2) (a) 2.72 19
55 O[5 0109 (WbEAE®)) Blx [5 @ 109 (T | (I-2) (a) 2.07 52
2w?)) Blz L) BE
[BEEN7)]x [2 TV I Dy [Biok Bobblz & ATT T | (1-2) (c) 0.30 1
ned
[Eflx 7328 o K@)z & REFHRF 2 dY 3 (1-2), (I1) (a) 1.48 20
[SR Tlx YA Tlz 7% FL25 (1-3) (a) 0.80 14
JER #6]x [Bly [TH 5]z 861 Z+45 $bw % T | (1-4) (c) 0.82 8
1oT
[Z2Z Dlx D]y [M¥ 7+ A=Vary Dl ABFEET (R | (1-4) (b) 3.17 14
5By ATYT X
b0 o)x Bl o k0 D]z NA%kD B (I-4), (I1)  (a) 0.78 17
[ »5]x [y =R Tlz BH T (I-5) () 0.37 2
[EALT Olx [JR ® ALY Tz (1-6) (a) 0.62 7
[#h ®]x [£0 Bl %]z BELTTF&EW (1-7) (a) 0.25 1
§< M [FE A x [T Yz Y T (1-7) (a) 0.60 2
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M [C)x [#Y)z REEHRE 2 ATY R (1-9) (a) 0.38 2
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[BR%ERT # - Cx [d]y B E-T)z (1-13) (c) 0.13 1
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+
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