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Log-Linear Speaking-Style Transformation
using Weighted Finite State Transducers
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In spontaneous speech, there exist a number of fillers, disfluencies, colloquial
expressions, and omitted words that do not appear in normal written text. In
order to create easily readable transcripts from automatic speech recognition
results, it is necessary to transform verbatim speech into a more appropriate
written form. This paper proposes a system to correct these spoken-language
phenomena based on the framework of statistical machine translation. A num-
ber of potentially useful features are proposed, and combined in a log-linear
framework. The system was implemented using weighted finite state transduc-
ers (WFSTs), allowing for easy integration with WFST-based speech recogni-
tion engines. In an evaluation on a corpus from the National Diet (Congress)
of Japan, the proposed system showed a large increase in accuracy over a rule-
based baseline and simple statistical systems.
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Fig.1 An example of transformed speech
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SHHE % WFST TRBLL TS, ZNSEEKTHZ L T1 20ETIVNEZICHEE
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Table 2 Accuracy of various translation models

®1 GHEAT — 2 o
Table 1 Test set details

R 7,181 EFI)V WER | +&fHE
iz Fab o ﬂ_; L 341,398 I L 18.71% -
SES 299,214 LR — A 10.86% -
il 7T 7 — 27,510 (49.1%) Mo HIEER 5.71% _
Zoff | 18,789  (33.6%) + il 5.70% 5.14%
L] 5,558 (9.9%) +EF IR 5.34% 4.92%
Ji A 4,115 (7.4%) 1-gram 9.95% 7.36%
HERAD 18.71% GIATT 2-gram 5.56% 5.29%
3-gram 5.50% 5.04%
4-gram 5.62% 5.13%
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Licd o7 4 9—FEE2HNC OV —NVRX=ZATHBRTELLDTHDL, ZZTlE23 3
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Fig.2 The precision and recall of each transformation type
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MOBEREZFEHL COREOLIPRELLPR SN 520, BRREFVENMRT L 2
ETTHERWENR N,

GIATIIZDW . HRZE BB L 20 1-gram EF)VLIMNIMSE 0 H 2B EHBTET VLD
EL. MREFN LV IROEE L 2o 72, GIATI o Gl b 3 0 2397220 5 12Dl 3-gram
TFNTH S22, LITOMT T 3-gram TF )NV % GIATI & L TERT 5.

BEIRY 4 1B 2 MEEREHHERR 21157, £9 HMRETFIV LlEOMS
LMERETNVEHIT L. EFNENMRETLHZ L TITRTOEMY £ 7| L:}'am“CLE.
EPKIFICEE SN, BEESDLTMIC TRLHAMNE Sz, & 3.3 MTHRRZ LIS
[L c(ui,wi) DERZ EF 2 2 & TRIEOREG/SY — VIMERNICER S NS 20 TH D
cEZLNLY, F HMREFNE GIATI ZHEET % &, GIATI OO FHREKIT R

*1 T, e(vs, wi) & T1; e(ws) & P(W) OBRFIZRZH 1.56, -1.28, 1.00 &7 - T/,

5.6 M Decomposed
5.5 EGIATI

5.4

53

5.2

5.1

5.0

4.9

4.8

4.7

4.6

None +Filler +Group +Word +Type All -Filler

X 3 & oo B v
Fig.3 The WER when each feature is used
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KIS, THAIEZE T VIS BT 5 SRR ORISR 2 MEE T 5 729010, FiiEs 1 > WA
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ToWYTH D,

o T4 S—FE : HRTTNTYH GIATI THRERNEI 5 Tz, ZhTEEEIC A
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o TMIIV—T : HRETTFNTRERBEVR S NN GIATI 2BV 5 o1 EHIR N
WS 5Tz, MRET IV TIEBEOBENEIES N/ &9 NIFFm AR ER & 72 5 0%,
GIATI Tl CRERIIFIFRETNVICEEN TV LD SIFEHFIE TRV EEX 6N,

o HEEW : GIATI TIFREREGEMR S NIZM, NRET IV TIEE RN RN S T,
[ 2 CHEML L 12, GIATHINREE T MR THIOBBERNBE N - 7208,
ERIFED 5 7o, BB TRF T 4 — 2052 e CHEXRE DI, M RIEIC®
FEIN, 2L T T VIZIHCHEGER L BEEONT VAN T /2
W, HERDONF VT 4 — 3B D 5 T2,

o TMAAT : NHEFTITY GIATI THE Y A TOBEKEBEHEONT v 2% JK
L. Bt Z2ER T2 28T, ITRTOFHEOH TRADOWENG S N,
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Fig.4 A comparison of word error rates for different sizes of the parallel corpus

D 5.04%DHIEBR Y ENE SNz, MEEFL TR, TRTOBMEZNHTLEY. 74
5 —FEE R R L 20 A8k OB (4.92%) 35 iz,

6.4 TI—/XAY A XDEE

REREBERI L OEFIITIKRERIZ NP0, EREIIAROF = 2 CEyE
EREehbZeBROoND, Zok), FHICHWLHI = N"Z20Y 4 XS
T, MRAEFIVE GIATI ORI 2L 72, X 4122 oo R 21T,

MMREETNTYH GIATI TH, T—N2ADH A ZAVNS R DIZEREFLN TS50, GIATI
DFFWRERIET 2 R, ZhiE GIATHIE R — R 2oR /L Thb oI,
MRETFNVEI2FHFORDA—=NZAHAHL TIN5 THA D, iz, Ia—N2ADY A X
WNE LR BIT E LB X W DRWNE 25, RY/NSVaT— "2 TlIELfHEx
HOTHHWAR LS THIRIFREFOBEHR Y ENRE o N,

T8 U

AT, L SHERXBIET 2 FEEIEE L, A aBHET IV o & FHlE 2 18 A
L. ZTOWREHEIL 72, ME0H 5 WEIRTET NV ORTH 2 DT T IR Y SO
NESN, YnT = THIRNZE L T¥E TE /2, GIATLIC L 2 ET V0% E
2B 25 GIURER A, ZNEBT SHIBTIEROEBEIE N, BRY A TR
TRV — T, BEERUR & OFHEIRITERATH . 74 T — OfFBITRELRNBN 205 T,
BYRWEHEOMAGDEICE D WERIZ4.92%THY. V—NR—2F#E0D 10.86% &
B ME OH SIHERET NV EHVLFED 5.71% % KIFICSZE L 72,
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