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A Method for Extracting Phoneme Sequences of Lerner's Pronunciation and Listening
Errors for Language Learning

Abstract This paper presents a method for extracting phoneme sequences that a learner is likely to make a mistake in
pronunciation and listening in foreign language learning. Some conventional methods show learner’s phoneme errors using the
speech recognition technology. Those systems simply show one error phoneme alone that the learner made, but no analytical
results of phoneme errors that arose from the former and latter phoneme sequences. The feature of the proposed method is to
extract phonemes that a learner is likely to make an error in pronunciation as n-gram sequence, not a single phoneme. we
confirm the feasibility of our method by several experiments using a prototype of our learning system.
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1.1 ®ic D HRICOVWTOREFEO AT ZMLRNI LT T
sua—nNfboiERE L I, HAEAEOBRFICE E7e <, ZORIZBOERLEOMAGDLEREKL TV
FAHrala=Fr—varoaenETE#EmL T 5Bz Hl2X, Trow) & Traw) TiE, [r]D%
L. FE7, RO LA DbERRLAZEIIBNTYH, BrBolcht, BEFIETHLIOBRY 2552
HEHLEFEEAVWEaIa=r—Y gy (LT, &4 LITHREETHD. L L]DH%ITH < FEN[a]h][o]
ZaIa=h—ay) PEERENSL ALY, BEE R TREFIIRARS. ZOBE, [rlHEAETIIARL,
DA DEEEANEaI a=r—va VEEHDBEN [ro]C[ra] DAL THEF 2R F I AT 5 028
kKb TWn5. Tohbd. FEIZ, Taborty & lacerb) ZFlIZE 5 &,
RAAII 2= —a VENTIE, SEFEOHE B Z X[ EEEELSEETELHATH, [erb]®
B ERFEEEMICITY) CERMOTEETHD. L fort] > X H5IZ, AiEOFHRICERT L2 ZLickb,
L, Bz AAADOERS, BEETHS AAZEL K labort] & lacerb] DFEHFICHK T H[r]ZELSFEET
EOSEMENCLY, BHXmOEENEFR AN ER{roTLEIARELBZZOND. BEFORE
EOVENGFET L. NAEEEBICBNT, EFEAMH O BMHFETIE, O L) RO FHINIER L
EMYCCREEZRRT D7D, HrREE HESY AR S TV,
—LRER BRI TWS. #l2E, FEBE»D AR TIE, FEIERREFH A EF LT LH5EHFS &M
MERRLRGT LB HEBELRVELEE T2 HE, HI22FEEZ2RET LS. AFEORBI, FEEFOW
HKEELOO®N L 4% THICHESE 5 HE, By FhEHR (BERVEHR) 2R TER ZOHTE
BrLra) XLEROCTHREEDORTRY &5 F N DEFZ n-gram & L THIH L, n-gram HAL TR =27
THIH T 228y — LR RN T LN 5. FIETH>RICHD. Zhicky, BH—0EFTLEHR
L LExit, SHICBTIRTHYOERIT, b I ThJFEROMAGDLEICERT LI LITLD,

==
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FEHEBORETOEFRBEE/XELZMET 22 &M
AReLid. EEFRINBEORA T EHB TSI LI
LoT, PHEPEFERBROS HHFEBL T TR, &
FERBRBOBIEICONWTL, TORAATICESNVWTT
VX UTMHTEITOIENAREARD. ZhITLD,
FEHEMBIEBENICEET 2 EFHRBLMHEEL, FH
FEABTRTEFEEY L ~OIERA b TE S,
AHFIETIE, ARANZHBRE L LEFELEZXISGE L
FBRIZ T, n-gram AL THIE L72 E #1500 2 2 7 £+
FEFENRNEAWEREBEGRO T XS REHT A &
RV, BEFEOFERTEMEEZRIET 5.

2. BAEAFSE & B R Eh B
INFFL, WE) A=V TR ESD D HEL LT,
HERLFLERICERHL, BERLFORMEEFROE
BREEOAEL —F T OARBRLT, HiE) A=27
RO ECOLHIENDH D EEHL M L[] B
AL, BV HFEOM L G RFEO MBS —H L
WEEENRSLZNWZLIZEBRBL, BAANOL I RE -F
FEE L THEZZEAREHICL-S T, THEamlbm e
ERLSHERZOVRCEFHMEN I A= TIT5 22
HEEMRIEL TV 5[2]. Ahmad 137 7 7 ANKFERH &
ZHIZE D, EFLEJHH, HIZT 7 7ARLHBARAD K
INCHEEOFBFEFEFEE LY 27 ATIE, BFEUNRT
LTCTH o= EEITE > T, CAPT (Computer Assisted
Pronunciation Teaching) # W% H K OED 7 4 —
RNy 748, HEEHEIZE L TWb Z EZ2xRLES].
AARANICE D RFERETFMCETLHMIEE LT,
AOE, BAFERAT A THAEICLDEGFEHFF a2 —
ALFFHERAT A THBICLDEFGFaI—"AD 2
DEFZEFL, RIETFRVORBRHICEERKLERD
BREBRT LT, BERVOHELFEHL TV
Z[4]. EELIE, BARANICK DEEHE ST O AT
B2 B L, AFE/AARFEENETNLOFEEIZLD R
BFIMER NS, BT F TIIRAEEF L i LT
BET 7L =X REFROPIELLT NV EEZRBL
[3]. ¥/ A& LA FEEZTTIZ, HKRK2FEOXRA T
A THEHCLDREEFNOLEE LI HMM & v iz
FEEFOREHRVHEERLL, HEEFITBIT D
ERDOBRMBEN E~OFREEEZ RS L.
INHIITR L, AR CIEEEENREEEE T LT
LERE, TOHE @O ERINOMAGLEL L
TRATHTEAT) RICHEEP S L. £72, REFIE
i, BRENREFLTHD, DOV EFTLHBSIIHE
EOREME Y —NVICHEHHFARE TS L. EESER Y
DFEEBEZITBWT, EFEICRELARRREIL, T
W2, FRICHDIXEOHBORGTLE TS EW N, Hibt
FREITo-TNDEZZOND. LrL, BiEFEENn
VB HERL, REFOFAELHEMO RS LI X

STHET 2720, 2BORRTIEITRY S5,
FEHEOFZHEROMBELRETHD. BE, Foz
PR E T E BT, BEBPRALRT ONEN
b S hoTLEIZELEEZLZOND. RETF
EIZED, 32 8K 2 2R3 L511C, HXFEHTEN
HEETHD, HBOINIEFLHBINDHEL Y —F
YL, REWREEERANICEBT L ENTE .
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3.1 HE
AFECHEFEBEEORFEF LD, RFELEFLT
EFREMMT L FELRETS. UTOR1ICRE
FIEOME % 7T

Stepl Step4 BAOBE
P e (Browa]
. HEXBIOVLWTOREESY | BRY | FERAT 7v% |N=1 |N=2
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Learner em e ERY | RERAT | | RADBEE
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Step3

il /\‘{ EEE) | RE ngramBDERINT L ORFER AT EEE

! REEE |27

- IR e L
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n 2 ngram{@& 0

ERIE
:

K1 R®REFEOHEE

v (ty) S(v_ty)
) S(v_ty)

/// \
V ] Y,

ERERE LB

REFEOKEIL, FEENEBRICRTEEZHE L H
—DEFERTEH L, ZOH1H DEFFE D n-gram @ D5 &
LCHHT2RICHD. ZNICLVE—-—DOREREFMD
J TR, TOMBOFTRICERNLERFTEY OS5
WA LD, DT, EFEOFIEEZRT.

Step—1: 355 & &= @ fill

nfHOHZE t, tr, ..., . DN EHEENDLE s; ZHIELT-
BE: PEHBuOREEF v IlBWVWT, SHEDOKGE
FE va(t), va(t2), ..., vat)EHHT L. 22T, H
B L DOREE (FFR) DI E P(t) = {psi1, pr.2s ..., Prm}
LT 5.

Step-2 . HFEIZX T 2 HAEA 2 7 DR
V() DIEFEE R LT HZ LI BFER T
s(t)z, EUEHZEFEEHCTHENT 5.

Step-3: F R T HHRMEA T ORMH
HEE 6 ORGELE OISOV T n-gram I H (n=1, 2,
,m) EITO.

ngram(P(tx), n) = { ng1, ng2, ..., ngi }
ngk = { Px.k Pxk+1 oo Pxk+m-1}
% n-gram & F 5 ngk DFEE R 2T s(tx, nge)% TR D



20D HIETHETS.

(1) WEZ-EF&2E T n-gram T FH nge HH L,
HKEEAaT s(t)EE Y B TS,

(2) 2TCTD n-gram FEY| nge lZx L THE L HFHER 2
7 s(t)EE D LT 5.

Step-4: HFEDOT v X

IHNETIZHREELEHIEY T={n,t, .., 14 ITxL
T, Step-3 T n-gram AL CTHH L= FEIELE PS =
{psi1, ps2, ..., ps:y EAIH U, &5 R pse (kT 2 FEE
AaT7EHEMT S, 22T, NIEHES pse O HBEE
Th 5.

5(psx) = Ttper St 0Sx) /N

5T, B D En s EHRINELS%E PS &
TAHE, FHE LORFERAATETFTLOILH>ICENT
5. ZIZT, MIIEBERIEAPSOEZHTHS.

s(ti) = ZpstPSj S(pr)/M

W GREEA ST s ESNT, FrELE
Nax—FI/REIND.

32. BREFHREAVWERFY—LOKE

The e-Learning system can manage students,

sistom
progresses of students, and lesson contents,
pragresez kantents
and it also learners to take at

any time and places....

KE—RERRSD Y
BoRERRL L

EX) RELFEFLEES
v—FrJLEXE

" —

Learner I D

27U 7b
(EX:FERIFRR/ S EBDORIRESD)

|EFLEEERML-REFE

M2 RS zEM LR EFEY — L

REFEZEHLLEEFEEY —LVOREIZOV
THR~R%., M2ICREFELZHEALLLEETE Y —
OBMEKE =T,

EFPIEIZLD, FEEFEOL n-gram TR @I T
LHREMAITHREHREIND. RETFEELIEHA LIRS

Y =L, TORFAATICESE, FEERS
%, EESBEREOBRRICTCHRETLIRBREDOLE
Nh, BENEFREFEL~—F 7 LEXEE AR
L, #EHFICRET . BEFE Y —IE, UTO 3
OOBEEEH A TWVD.

(1) JEREA =7 O R HIBERE
KEIHOBREFEICESE, ¥RFMICEBLE
n-gram 5 RANEEOIHGEA T G, AJTSNTEXEID
EENDIHFEREIZ, BEAaT2RET 5.
2) RENPEFRHEFO~Y—F v Tk
FEHENASBREFRTHDAREREOL L X EEL A T
v hEL, DICTHEHENERFEAaTICESE, 2
BENEEEZEFLTD, BOVIEEHEFETH D & HME
SNDHHFEIL, v —F 7T &5, Zhicky,
FEFIAFOEF LT OHE, ThbbERL TR
FEREEITONEHEELRMARL, TROLEHERAMICE
BT H2Z Lnvegeis.
(3) WTRHBORETL TR IEE
QOHBREEZH N T~—F U 7SN HEBEORETRE
FE, BIBHEL-RETES DB OLBRAEL, BEH
EERERHEBEE~—F S LEXELHICERT S, 2
NICELY, PEFZIEHOEFLREELRBT L1200
TR, ~—F VT ENTHELZTORER S 2SR
LAROREFEEZITI ZENAREERD.

4. EB

MEFHEICLY, BFEREL AT L, n-gram
BN CHHLAEERIE T o752 L1280,
HENEF LT IOIFRIBLOCHEELIMETRETH S
TEEMRTD.
4.1. ZRBHE

E1CAKAWBRE SLOKRERT. £2ICHBR
FENRETOHEBEHO - EEL T, HBRHE SAICEK 2
WRTHFEHEFLIETOEFTELTHHL, 1 HEEY
D 15O ERT —F a8y Lz, EBRTIE, 2nbd
DEFRT — X & MICHNS.

® 1 HEREEH
BB ID | MR FT I IRl
RFRe 4 1 %

A 51

B B | REFRA ) %
C B | REFRA ) %
D 51 KRZA& 1 it
E Lgks RZA& 1tk




F 2 OBBRENRETHHETE # 3 lgramBEBEORTFRAT HWHRE AB)
HEEID | e HFE | &K | X5k | TRK A B |

1 | account 6 7 15 I 57 =il Z2a7y | HHE a7y

2 | aim 3 3 15 1 ® 101.0 s 169.9

3 | appear 7 6 15 2 a 99.5 > 169.9

4 | arca > 4 15 3 u 99.5 f 140.0

5 | carry 4 5 15

6 | change 5 6 T 4 > 945 o 140.0

7 | fully 3 3 15 5 r 93.2 n 125.0

8 | hear 3 4 15 6 k 34.8 t 125.0

9 | install 6 7 15 7 f 82.8 1 116.8

10 | public 6 6 15 8 o 82.8 @ 110.6

9 s 743 i 110.3

4.2 %%jﬁ‘?ﬁ 10 J: 74.3 | r 107.3
EfEE F IR0 FEFF > v el T 5. K4 lgramEFEREBORFRA 27 (HHRE C,D)

REEE, EMEEIC, MARL LT T YL c D |
L— h % 44100Hz ~ & Z# L, BEWH OHIBREZIT S . gfr | HHFF | Aa7y | FHK5 | 2a7
. 1 268.0 117.2
HELE OB HIE, [EED 2 >0MRHT — 2 f o Eb : . T -
TEBRNO 2 FHELELTLHVLEALTW S DTW 4 1 190.9 t 93 .0
(Dynamic Time Warping) % 3 5. 5 1 186.6 a 92.5
HBREORGEESFEEMEF EOBEUELHRML L, 6 & 176.2 u 92.5
BREFIEICESNT n-gram FHEINFICRBA T % 7 k 164.8 ° 89.2
i ~ ” » 8 i 160.7 m 88.1
A4 5. BeEAaT7oREMIE, 3.1 H Setp-3 D(2)D 5 , 556 = 213
ﬁ/ﬁ%)ﬂb\fﬁi zlxiﬁﬁ‘(ﬁ:, 1 ﬁégg?)fl n 3 E%\é 10 a 153.5 T 793
FHLTHDL I, FRFEBETFICOVWTHHLE 3D
O DTW HEiOFEHExELUE L L TCHWDS., s #£5 lgramBRBEORFEX 7 WRE E)
U7z n-gram { R I EORFE A 2 7ITESE, CHE[10] WEGr | BEA | Ao
W SN TWVWAERBICOWTTI VIR %2179, 1 s 212.3
WEBHREBOFHET X U IR EERL, #EFE 2 o! 2123
OEB AR E RIS 5. 3 J 191.5
. 4 & 191.5
4.3. EBRER 5 f 172.3
#3~1412, ZHWBRHF O, n-gram FHEF (n=1~4) 15 6 5 172.3
WHMBLERGEA 2T 095 B 102779, Fiz, 7 1 169.7
# 15~26 12, % n-gram T EBINORGFEA a7 IZE S\ 8 n 165.4
WHEDT L X L VRO S b R 10 25T, T g t 122-4
MBI AL MR, AERICH WV CHEBRE SR ! ! 1625

HKHIETHY, TALUIMIRETFEL TV RWVWERFETH
HZLERLTWAD. i S 472 n-gram & £ 5 O

£ 6 2-gram TRINEBORFER 2T HBRE AB)

A B
o n=l s & 240, n=2 02 33, 0= oS B | B | Aa7 | BEA [ A7
27, n=4 DL X 17THTH - 7=. ] o 2154 oS 3390
2 9 215.4 st 339.9
3 ri 208.7 to: 339.9
4 kae 202.1 a1 339.9
5 &r 202.1 fo 280.1
6 ok 198.9 ol 280.1
7 ka 198.9 li 280.1
8 au 198.9 er 274.1
9 un 198.9 i 274.1
10 nt 198.9 m 256.3




KT 2-gram TRIFEORFERX 2T (#BRE C,D)

C D
Ehr | &#H | Aa7 | EHRSl | AaT
1 pA 536.0 ns 234.4
2 Ab 536.0 st 234.4
3 bl 536.0 to: 234.4
4 I1 536.0 a:1 234.4
5 hi 384.1 er 219.1
6 ke 352.3 i9 219.1
7 ®r 352.3 ri 190.9
8 ri 327.1 ok 185.1
9 ka 306.9 ka 185.1
10 au 306.9 au 185.1

£ 8 2-gram FRINEBORFR 27 (HEBRHE E)

JIE A7 Rl A7
1 ns 424.5
2 st 424.5
3 to: 424.5
4 a:1 424.5
5 m 403.8
6 tf 383.1
7 Je 383.1
8 nd3 383.1
9 fu 344 .5
10 ul 344 .5

£ 9 3-gram FRINEBORFERA 2T HBKEE AB)

# 11

J-gram ERIIORFER a7 (HRE E)

JIE iz EEX] 2 a7y
1 ns 636.8
2 nst 636.8
3 sto: 636.8
4 to:l 636.8
5 tfe 574.6
6 Jer 574.6
7 ein 574.6
8 md3 574.6
9 fol 516.8

10 uli 516.8

K 12 4-gram TRINOREFER 27 BEBRHE A,B)

A B

JIE 7 e A a7y el =
1 erio 430.8 mst 679.7
2 keri 404.1 nsto: 679.7
3 okau 397.8 sto:l 679.7
4 kaun 397.8 foli 560.2
5 aunt 397.8 eria 548.2
6 foli 331.3 keeri 442.5
7 mst 297.0 tfer 345.4
8 nsto: 297.0 Jem 345.4
9 sto:l 297.0 emdy 345.4
10 pabl 277.8 pabl 314.3

# 13 4-gram T RFIORFR a7 (HWHRE C,D)

A B

gL EEd a7y Sl A a7

1 eri 323.1 ns 509.8

2 rio 323.1 nst 509.8

3 keer 303.1 sto: 509.8

4 &ri 303.1 to:l 509.8

5 oka 298.4 ful 420.1

6 kau 298.4 oli 420.1

7 aun 298.4 eri 411.1

8 unt 298.4 rio 411.1

9 ful 248.5 ker 331.9

10 uli 248.5 &ri 331.9
# 10 3-gram TRIBEORFER 27 @EBRE C,D)

C D

JEAZ -l 2Aa7r 2l 2 a7y

1 pab 804.1 mns 351.5

2 Abl 804.1 nst 351.5

3 blr 804.1 sto: 351.5

4 hio 576.2 to:l 351.5

5 keer 528.5 eri 328.6

6 eri 528.5 ris 328.6

7 kau 460.4 oka 277.6

8 aun 460.4 kau 277.6

9 unt 460.4 aun 277.6

10 oka 460.4 unt 277.6

C D

JNE A7 el a7 Rl A a7
1 pabl 1072.1 mst 468.7
2 Abl1 1072.1 nsto: 468.7
3 keeri 704.6 sto:l 468.7
4 kaun 613.8 eria 438.2
5 aunt 613.8 okau 370.1
6 okau 613.8 kaun 370.1
7 erio 603.9 aunt 370.1
8 foli 488.6 keeri 325.3
9 mst 421.7 foli 293.8
10 nsto: 421.7 tfer 180.2
F 14 4-gram FRINOEFEA 2T HRE E)

NEAL bl a7
1 st 849.0
2 nsto: 849.0
3 sto:l 849.0
4 tfer 766.1
5 Jem 766.1
6 emdy 766.1
7 foli 689.0
8 pabl 588.8
9 Ablr 588.8

10 blik 588.8




£ 15 l-gramBRINOBFERAaTIZESWE # 19 2-gram BERINOBFERaTICESIVE

HIET VXU T (HERE AB) HEET VX U S (BRE C,D)
A B C D
JIE L H R AT HL 5 227 JIE iz HEER A=aT HER A=a7
1 | primary 127.0 | satisfy 237.3 1 comfortable 536.0 | maintain 275.1
2 | regret 126.5 | experience 235.9 2 double 536.0 | adjust 234.4
3 | electrical 125.1 | recently 234.1 3 public 536.0 | advanced 234.4
4 | experience 124.7 | necessary 228.8 4 publish 536.0 | alternative 234.4
5 | satisfy 121.2 | distance 227.5 5 establish 454.7 | concerned 234.4
6 | necessary 119.6 | consist 226.9 6 reasonable 431.6 | conference 234.4
7 | order 118.0 | access 219.3 7 accomplished | 421.5 | consider 234.4
8 | recently 117.9 | express 217.7 8 assembly 390.2 | consist 234.4
9 | access 117.9 | process 217.2 9 probably 390.2 | construction | 234.4
10 | contact 117.7 | expensive 213.0 10 considerable 373.5 | convenience | 234.4
#£ 16 1-gram BERINOBFEAITIIESWE
HEZ X 7 (HRE C,D) # 20 2-gram ERFIORFERaITIESOE
C D HES VRV 7 RHF E)
,”/Eﬁ‘ %éﬁ a7 B ZE a7y ,“E{i B 3E 2 a7
1 probably 351.6 | experience 160.2 1 maintain 569.9
2 electrical 292.5 | necessary 159.4 b adjust 4245
3 available 275.3 | satisfy 159.3 3 advanced 4245
4 divide 263.3 | recently 156.7 4 alternative 4245
5 local 262.6 | distance 155.7 5 concerned 4245
6 design 253.0 | consist 154.7 6 conference 4245
7 immediately 250.7 | access 154.0 7 consider 4245
8 double 248.7 | process 150.9 ) consist 4245
9 public 245.6 | express 149.9 9 construction 4245
10 enable 242.3 | expense 145.5 10 convenience 4245
£ 17 1-gram BFRINOBFEAITIIESWE
BES L %L 7 (BRE E) £ 21 3-gram ERINOEFERaTICESVE
JIE o7 Hi 2 P HMET VXV 7 (ERHE AB)
1 satisfy 290.8 A B
2 recently 287.9 I A7 H 3R 227 R Aa7
3 consist 277.8 1 appropriate 323.1 | maintain 518.2
4 expensive 276.8 2 area 323.1 | advanced 509.8
5 distance 276.3 3 experience 323.1 | construction | 509.8
6 expense 273.1 4 material 323.1 | demonstrate | 509.8
7 experience 272.6 5 necessary 323.1 | inspire 509.8
8 necessary 266.6 6 orientation 323.1 | install 509.8
9 express 259.7 7 primary 323.1 | instruct 509.8
10 process 258.7 8 carry 303.1 | fully 420.1
9 account 298.4 | appropriate 411.1
# 18 2-gram BRFIOBFEA 2T ICESNE 10 maintain 278.4 | area 411.1
oo o e
L] 7A/3‘V/7(%%% A,B)B * 22 3_gram%$§u®§§%x:7‘:%/3],\7“:
JIE {7 B 2% 2= B ZE xa7 HET VXV 7 (HBRE C,D)
1 appointment 262.0 | maintain 359.0 C D
2 maintain 218.3 | adjust 339.9 JIEEvA H 55 Aa7r H3h AaT
3 area 213.7 | advanced 339.9 1 double 804.1 | advanced 351.5
4 material 212.1 | alternative 339.9 2 establish 804.1 | construction | 351.5
5 necessary 212.1 | concerned 339.9 3 public 804.1 | demonstrate | 351.5
6 previous 212.1 | conference 339.9 4 publish 804.1 | inspire 351.5
7 agree 208.7 | consider 339.9 5 hear 576.2 | install 351.5
8 anniversary 208.7 | consist 339.9 6 carry 528.5 | instruct 351.5
9 average 208.7 | construction | 339.9 7 maintain 506.8 | appropriate 328.6
10 brief 208.7 | convenience | 339.9 8 account 460.4 | area 328.6
9 appropriate 452.9 | experience 328.6
10 area 452.9 | material 328.6




£ 23 3gramFRINOEFERAaTICEIVE
HES X J(BHRE E)

JNE 37 HEE Aa7r
1 maintain 1149.2
2 advanced 636.8
3 construction 636.8
4 demonstrate 636.8
5 inspire 636.8
6 install 636.8
7 instruct 636.8
8 airplane 574.6
9 arrange 574.6
10 campaign 574.6
# 24 d-gram FHRIOREFERA AT TESVE
BFET7 % 7 #EBRE AB)
A B
JEAL 35 x a7 HiFE Aa7
1 area 430.8 | install 679.7
2 carry 404.1 | instruct 679.7
3 fully 331.3 | fully 560.2
4 install 297.0 | area 548.2
5 instruct 297.0 | carry 442.5
6 public 277.8 | arrange 345.4
7 publish 277.8 | change 345.4
8 appear 252.4 | exchange 345.4
9 arrange 185.6 | public 314.3
10 change 185.6 | publish 314.3

£ 25 4-gramFRFORFER 2T CESVE
HiET v % 7 (#B#E C,D)

4.4, EBrEL

£ 15~17 TH—DFHRF| (1-gram) IZH D < FHEE A
AT ML, BEINEFREFEZ I - F 7L TS,
—J7, 3 18~F 26 1%, 2-gram LA L O FEFHNIC H S %
FHAATILE DT XU IERTHD. WEBEORREE

= -3 A AN R N/

#2729 T L OB —0F

RYTEHMHTERVWHEERNFETLIZ LN DN D.
IHNHIEH—-FRTCERL, nrgram O FROMALE

DENER & 20 HHRHEIC

Lo THFELZHEFLLTY

LHEELZE 2 LD, FEIZ, [advanced], [ construction

'maintain|, [necessary|. [establish]

Lo B H

FEIE, 2,3-gram ERANICHBBL TV LD, ThEh
DHWBREIZH L TORNREFmEFHBEBLELOND.
L, REEREBLIUORFAHEBEIGOEREIN L%

& ¥e larrange] =° [exchange), [instruct] V- 7= H

&, REEAaT A& R R bR,
D, B—DFRINLET TERL,

ML E o R Rz &
n-gram (n>1)OHFEFEINCERBTHZ LITky,

=h.

AE

EHH N

FEFERBBOBEIEICH LT, B EFHFOHED
FRAETHD AR AL EH/DL LB TE .

C D
JEASL. Hi 5R Aa7 B Aa7r
1 public 1072.1 | install 468.7
2 publish 1072.1 | instruct 468.7
3 carry 704.6 area 438.2
4 area 603.9 carry 325.3
5 fully 488.6 fully 293.8
6 install 421.7 arrange 180.2
7 instruct 421.7 change 180.2
8 arrange 337.8 exchange 180.2
9 change 337.8 appear 180.1
10 exchange 337.8 public 132.5

# 26 4-gram TRINOEFTRaT7ICESIVE
HET VXV I (HRE E)

NEASE HEE A=a7
1 install 849.0
2 instruct 849.0
3 arrange 766.1
4 change 766.1
5 exchange 766.1
6 fully 689.0
7 public 588.8
8 publish 588.8
9 appear 295.6
10 carry 273.7

#£ 27 1-gram TRHH s h R0 o 2 HFEA,B)
Xt Gt A B
appointment .
material adjust .
previous alternative
2-gram O Fx agree concerned
; conference
anniversary :
average con51d§r
brief convenience
appropriate demonstrate
3-gram @O & mgterlal. inspire
g orientation .
account appropriate
install carry
instruct arrange
public change
4-gram D F publish exchange
appear public
arrange publish
change appear
2 3. o maintain
’6’ jjg:r%m maintain advanced
-7N I construction
2, 4-gram
1z M@
install
3, 4- i
> £ gtam carr mstruct
(2 3 m catly fully
area
2,3, 4-gram
1= 4 36 area -




# 28 1-gram TlXHH I N> EEFE(C,D)

E S C D
maintain
comfortable adjust
reasonable alternative
2-gram O 7 accomplished concerned
assembly conference
considerable consider
convenience
hear demonstrate
maintain inspire
3-gram & 7. account appropriate
appropriate material
material
install fully
instruct arrange
4-gram O F» arrange change
change exchange
exchange appear
public
2, 3-gram . advanced
(2 3 m establish construction
2, 4-gram
i
install
3 ’c;f%m % instruct
— arca
2, ?:’ i %am publish -

#£29 l1-gram TRHHINZ Lo -HEEE)

5 ¥¢®

AW TIE, FEHERRELEET LT HEHRNN %4
m#%%%%%%bt.ﬁiﬁ@%@m,%”%@ﬁ
FhEF (BERVEHR) 2H-CTE R ZDOHTE
DOFEHF %A n-gram & LTHIH L, n-gram B TA a7
MFFEITI>RICHD. 2Ly, B—oEFhEE
I Th<,, HFEOMAEDLEICERT I LITLD,
FPEREBOBEEOHEFREBESOXELHMME T 52 &0
HRE LD,
it,%%7x?A@7n%54f%%w#£%’
Ly, B—o0FRICEH LEZSAIZITHEBTE 20,
E:%I—Jj:@fﬂﬁ/\bﬁﬂglkf&of”‘””%?ﬁ%\éuﬁ%
ERETHOHEBEHAMMATETHDL Z L2 MR L 2.
Fiz, FRINCEB LT X7k F8ERRE
BERMBMOBEBICR LTH, Hiie FHEOH ENE
BRI TH DL RIAREH/DL N TE.
SHOBEE LT, M SNZREAENEF LHES
NOWEMEZNRE LEREEREZERL, EMER
EaRMT 52 TRESFROFEDELFML T
TETHD.

E E
adjust
alternative
concerned

2-gram 0 7 conference
consider
convenience
demonstrate
inspire
3-gram O % airplane
campaign
change
exchange
fully
4-gram O A public
publish
appear
carry
maintain
25 grﬁém advanced
- construction
2-4-gram
p
3-4-gram _@nstall
e instruct
arrange
2-3-4-gram
[e: i i

s % HR
[1] /NEr=F i, “WFEY 2= e hzmd b Hik
FERTLETFH 2 MR BEE 7+ —F L 11, pp
11-19, 2016.
[2] ﬁ%ZK%% THMEAHAAN EFL Z2HE 0 U 2

(3]

(4]

(5]

(6]

(7]

(8]

(9]

=7z ’5— Z 5z > T”, JACET Kansai
journal 16, pp.90 102, 2014.

HHE, R, PHEZA,CAARANCLD
%ﬁ” ftb-@%%‘ nﬁfﬂﬂ%':&@*ﬁﬁ” WF 58
%&ﬂ% (MUS) 2014.9, pp.1-6, 2014,
mam, GME LS, 2 S0 R
BRIV G ARRICE SHERBEETRY OB
& JE A REAR T, HKE;F?%;,‘:‘,SM%, pp. 569-580,
2000.

Ahmad Alsuhaim, “Teaching Pronunciation via

Computer Technology: Principles and Best Practices”,
CATESOL Journal, Vol.30, No.1, pp195-212, 2018.

Richard Cauldwell, “Listening and Pronunciation
require separate models of speech”, Proceedings of
the 5th Pronunciation in Second Language Learning
and Teaching Conference, pp.40-44, 2014.

Marla Tritch Yoshida, “Choosing Technology Tools
to Meet Pronunciation Teaching and Learning Goals”
CATESOL Journal, Vol.30, No.1, pp195-212, 2018.

Yolanda Joy Calvo Benzies, “Contributions of new
technologies to the teaching of English
pronunciation”, ISSN-e¢ 1989-7103, Vol.9, pp.1-35,
2017.

Kou, Zhenzhen & Stanton, Daisy & Peng, Fuchun &
Beaufays, Francoise & Strohman, Trevor. (2015).
“Fix it where it fails: Pronunciation learning by
mining error corrections from speech log”,
ICASSP.2015, pp.4619-4623, 2015.

[LOVMAE B, v X« & vy 7, HFAZ T, LEEAS T,

FEHTF, “TOEIC ® L&R T A b HAKH
FEME”, 2018.



