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Tab.1 Possible Latin alphabet alternatives of Uyghur Perso-Arabic alphabet
e S B O R e T R R S S - ST R .
PRIEIE 3K J 0 E Q I U C O G X S H N E \Y
aEKIEX ZH, ], O A Q I Vv,U, ¢, Q, O,U, G,GH, X X, H G, E, I, A%
zZ.Y U E K E O0,U CH V.0 HG H SH.$S Y NG N EE W

F2 R HLI R T A Y LR

Tab.2 Ambiguity caused by irregular substitution
PR eI R AN HIL I A 4 T 7 A 1 B X
Qan (I Kan(#" 3
Soz( i) Soz(fif Ji&)
OruqCE 1)) Oriik (75 # 1)
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KelginGd 3k) Qalghin ({5 84)

IR DU AF IR R A B 2 S TR B E R
PR b i 1B R b RTINS, X T 4 B IR i X A/ i
T o AR U AR 0 R RLASE (9 A v 1 RE L PR L R
PR BRI T AT W B O AR 4 R TR B AN R RO
Z (W5 T8 i T Wa B 1Y O R ok R AT SCAR B 1k,
JC Wa B 1 7 3 E R ) A ) i 2 R L SR T E Y 1)
Ry i U X A ) A B ST ) R OR 2
L L 51 A S oS N v o LS N = WLl 1 R
B E KO B R 25 03 (Y 4k R 1 R A R K
REL .

AMIF G EE X 2 B OR 1 AE TG MR A 2T b i PR AR Y
MAE AR R T AR R S AT FiEfE B IFE
Sridhar™" " {4 Fe il I i — 25 0 Ak i 355 1) 2B Y 5T 3,
F Y BRI B SCAR A AL 3R T —FP 3 TS B
8 24 5 7R 1 SCAS RS Ak 1) T 15 3% Ok 1 ot o B R
WA LR AN J7 I

D) FESCOR B AAT 55 v 8 2 i) i T2 B 4
OS85 ARG R R A 2R sk
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A2 L 3] 1 1] R
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TEASHRIE A b 1 k. X T SCAR B A AT 55 oK%
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O SRR AL B B B SR TR AL 3G Y W Y

Brill SEH U AE 2000 A6 M s {5 3 AL RN JH T S0
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A Y PR PN R 6% BOAS R A 1 SCAR R AR AICR L (A s T
AR R AL, T R B Y bR TR R AL E 4T
Y.
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— e, T SCA B AR AT 55 ok Ui A AR K BR i A
W AR T BT gE T AL AR B Y O . SOAR RS Ak R L
B A 2K AN B SCAS B 12 B R S AL SCAS (9 BB
Bl B0 o 7. A5 B T B & 5 O 2 b g 3R X 5 A
A AT LU HE BR o 15 5 bR o I OC R i — X 2 L 20
— Xt Z i G AT AL Aw U FE 2006 AF R
TR ZH LA B T 5 H T O AR B A X 5
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Fig. 1 Structure diagrams™® of CBOW (a) and

Skip-gram (b) models

KER n 857458, W E 8 n-gram A WF JLF

B
n=3 “<<mé”, “med”, “edi”, “diy”, “iye”, “yel”,
“eli”, “lir”, “iri”, “ri>";
n=14 “<meéd”, “medi”, “ediy”, “diye”, “iyel”,
“yeli”, “elir”, “liri”, “iri>";
n=>5 “<meédi”, “médiy”, “édiye”, “diyel”, “iyeli”,
“yelir”, “eliri”, “liri>";
n=>=6 “<meédiy”, “médiye”, “édiyel”, “diyeli”, “iyelir”,

“veliri”, “eliri>".
[F] Fof ks 2 4 ) A 5 25 S B AR L H

< mediyeliri>,

Horpr , <<TRIRTHTE, > FRoR 5 8L Al DL I 2650 [N Y
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X 25 78 I T RL I L 18 3 1) 3R BT R AR A9 3] o 1Y
FAF Fen- gram AU LA KN G, WS € — A1) w , 7]
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BCE R 2X 100, B ) AR 4 B 7R B3 o M g R
Je FCAL 5 B e A (9 5 ok AR A5 A R Y 3RS
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Fig. 2 CBOW (a) and Skip-gram (b) models

based on subword information
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A SCAFER e 5L T BT R AR 7 BE B 4R T i T MR A
PLT Ak 15 e B AT AR N AL 3 A Al S R 2
YETE e S 1T 4k R ORI B9 BT 4E 3 I 2R

— TR0 45 R S AR I el il T
TR A R BT — S8 T LT RN U e
AR 3k 3 R,

3 P TFRARER B HOE L

Tab. 3 Possible alternatives of Latin characters

FAF O MRS | FRA R | FA =3

u u,0, i a a,e é é
v V,0, i k k,q ch C
[} 0,0,U n n,n ng n
i i,é j jsc sh s
h h,x,g q qs¢ gh g
y yohj X X»$ zh ]
e e,é,1 k k,q é é
g g:n,g z zs]

T RPN B0 SCAS 1 11 25 5 40 AR X 3 B, B
2% 3R 3 PRI, o R BE AL R £K rand 5 24 Hif 5 [A]
Y R BERLEC RN, Bl AL 3 — 4> AT R 46 5 B 46 S0 A
MR RE N T AR R T RS B A A I 2 S
AL TR R e 3R AE TR R e AT K B N A A N
B BN zh WL RERS 4y 5, 0T I AE B e 1Y ] TS
Fbf wCFERE w fEARHEF B R P ARAETE A5 1 X
Y 2RIK) 5 LUBA ORI SCAS N H AR SCAS 1Y B — 3K
3.1.2 WiKEEE

MAHE B R T BT ] D) 3k R 1 ) I B — S SR A
BAE R E . 7 0 A b A BT R A S B A
AR SCA F RO SR T Y 5 A4S 8 S04 OF ik
11 SCARRAE A, B4 SCARAF BF 4245 566 41A],
BAR(E BN 4 fin, HiA OOV (out of vocabulary) i8]
FER AR A XL SCA TR B TR L SO IR R L Sk
SE. R FH I 25 50 0 i Ak 385 5K, AT LA B 5 RS
A SCAS FE I ) e 7 SAR
3.2 BHKRE

SR 2SR EN TIRE  H P word2vec
TE i) ] i 0 4E AL 2 L0 kS 1R I KON A
K, TE LI HOR L B 100, R SCHE R/N R 5L

4 WESCARFE R

Tab.4 Test text information

(010)%
SR MM —
% ot/ %
1 560 91 16. 25
2 521 34 6.53
3 712 20 2.81
4 494 73 14.78
B 544 40 7.35

IR 5 5 5% A7 RAE H AR K 2 T i Jm — T2 280
SRAE B BE /N 55 X6 7 Az B BT A SCAS e i 4
BE H /MR 10, 56T 9 715 B YR ) B S R0 E
5 word2vec T. B ¥ — 3. Xt F 4 4~ 18 i) n-gram 1)
I BEFE 0 O 36, BN AR D) 0 K BE O 3~6 B9
TR R R T R R K S A Y ] B 2 L
P71 LR 2R G AL S R [ B ) 3% DAL ke A AR TR I 2
B AR 7 VA 45 R AT LU R Y.
3.3 EMIER

Xt T EEAS AN LA B MR A% 5K A 8L 7 AR 10 A
T AR T B R A A R 1) SRy 1 B i RS A M 2 1R A A
e, LA ], B IE 6 A 9 1) B0 P o S R )
B FT 73 EE A Dy A 2 SCAS R A AR B 5 AL ()
KA W Bz R 2 S M R R ¥ (Spearman’s rank
correlation coefficient, p) 1 2 8] 1 AH L BE (19 3F # 45
P R A T A A e AR P B 5 A L P LR O
PPN PG AR A OGS R B P A R
(B EL 24 P A A8 o S8 4 B A DG I, BN Oy + 1 3K
— 1 X FAREARE RN n EEAR o IR AT .

. ZM(X,: XY, —Y) o

DX X0 Y =Y

Hov, X RIR AN 1) 22 ) ) A% SRR AULEE 73 B Y 2R
N T R AR 234K
3.4 BERESMW

3.4.1 FefimBEE

i word2vee T E7E I 5k iE K v Az A0 R 14 1] [7]
R EE N T word2vee T HIEARAEXT OOV i) i#F
7 1) 85 7R, T DA HE B a3k 26 58] S5 R AT SR I 7 S X
WA OOV AT T Geit, it % 4 i
AL EB. A S N AR PR AE 9% 1
OOV 1.

P T3 ) o A Rk B o B AR R Y R S
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Fon BT LLOeE 3 g A 2 7 O 3003 ) A T S 5 X L.
Skip-gram & B rp i o ia] ) &2 A Al 7 200 TR I8 AR R
1A WA 3 B, A% T word2vee T H , A 5%
P TR P Y B RIS T 3.5 N E A
R AEES 4 AW 3 SCA o A 5 i 7 A AR ) /Y A [l
X B Skip-gram #5581 I N 58 AR UE 7E B A7 SCAS 1
HRIAG B B 45 . X T 7 A 3k b I 4 1 Jt PR DA AR
SER L HEAT T AT B ALK 1 i — S AR b
TR R R TE /NS B TR b 2 OIS B Y 4 2R
XoF T AL Y 1 3 o 5 AN RE AR 4 b 1k B
B SCZ R G & FE AR B 715 2 R ) & SR
7N I DU 2 BIR A 3] ) R 60 o PRk L R B AR SOA R
AT 55 T AN AR 1S BN AL ar 10 52 7t

60 = word2vec AT
50
J§ 40
Eﬂ
o 30
20
10
0 I 2 3 4 5
AL

K 3 JF Skip-gram £ A1 i A 8] R
Fig. 3 Recall rate based on Skip-gram model

HMAEE 240 1 F 03RRI CBOW £ A
AT TR SR E 4 iR, AT word2vee T
HL AW ZE 3 9 7 B e A IR SCAR RIS T A
brpg s R, P H B RE ST 8 M E S BT
CBOW BERURFH T & 40 LT SC w5l A+
5 R RE S IE — 2B = w1 1) YRR T DU R MR I
BF T AR B Y I ] B RE T AT M AR B R SCZ Y

70 == word2vec R T7id:
60
50
<40
=30
RO
20
10
0 I 2 3 g 5
ARG

B4 T CBOW By 7 []
Fig.4 Recall rate based on CBOW model

KFR. X F SRR ARAT 55 o Ui, 38 5 3] (] 8 2 () B
5 R T 1 ) OF A R A TR 114 ek 4R L 3K R Oy v BB
AT B 5 1 A [l R

M TSI 705 B AT RLARAS 7 L3R i R, B
IS F word2vee T. B/ g OOV 8 7] L) 3k 45 H AH
JNF B[] i RS TR A R Ak ] B i BE AR . X OOV
13 BRI T T S AR SR 5 TR,

x5 XT OOV [ iy 7 [ %

Tab.5 Recall rates for OOV words %
RN S
A G
Skip-gram CBOW
1 1.1 1.1
2 0 0
3 10.0 10.0
4 1.4 1.4
5 2.5 0

X OOV i #4953 4 . K 51 i 715 B 3
SRATLAXT OOV il i 47 FRow . AR IFAS g 7= A IR 4 1
ROR X — R HAT T IR 5347

D AR SCA T OOV i) & — S 45 5 o & &
B S 38 1A B AF BT LR BN 5 2208 A LAY i
5] ANFR UE SC AR S “orda-saraylarga” (5 )@ BE) , M= X
AR K “orda-saraylargha”, 3 F i i 75 B 4K 2] 5 Z H
LAY i) Ry “ soda-saraylarga”™, M 7 SCA P45 B B E 8
PRIE B T2 & 09 2 FE 1 R IE 8K 52 2 L 1k
B I 2o i DA T 3K o SCAS B R 52 340 7 2 el ik

2) W IR T AR 225, X 28 OOV 37 B A7 i 3L
TE F ) - g rp 7R SR 1) g 1y 7 20 R IR X 2R Y
6B 1] ] dE R GA L T DA TR SR 26 3R] B R RE 56 B Ml 3R Gk
HZAR B E S, RRE R AR AT 8 n-gram SR 0 &
Fik, G F B TRNR B2 A o R R O BE A b R
T SCARAL Y J k.

3.4.2 pfE

T e T A b DT A BRI 2 () A AR LR, AT
FREE T 50 A )i A AHALEE R B o [ R 0~ 5, A OGPk
R A (AR OR . kN bR T Y AR BLEE 5 3R] ) BT
PR AR BE AR U IO o (H L 25 R R HE word2vec T
A | p=0. 48, M A SCH 07 AR 286 4 o=
0.50, %/ 1 0. 02, U B 5| A F iR {5 B £ 4 & /RiG
FE 1% T 47 b AR B3] 22 0] A AR DL 35X T R U2 R D —
O3 Y E IR B S B A BRI AR 22 ] S A R]
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Normalization of Uyghur terms based on subword information

ZHANG Xinlu'*,WANG Lei', YANG Yating'* , MI Chenggang'
(1. Xinjiang Laboratory of Minority Speech and LLanguage Information Processing,the Xinjiang
Technical Institute of Physics & Chemistry.Chinese Academy of Science.Urumgi 830011, China;
2. School of Computer Science and Technology, University of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract : Latinized Uyghur language is characterized by nonstandard text in its use. This kind of non-standard type primarily causes
the ambiguity, which seriously restricts the application of natural language processing related to Uyghur. This paper proposes a text
normalization method based on subword information. The method takes the internal information of words into account in the process
of constructing word vectors. In this way,rare words can be represented by the vector,and the morphological information inside the
words can also be incorporated into the expression of the words to enrich the expression of the word vectors, which can be used to
improve the quality of standardized word candidate set generation. Experimental results show that the proposed method can improve
the recall rate of normalized words in text normalization tasks compared with traditional word vector construction methods.

Keywords : Uyghur;natural language processing;text normalization; word embedding



