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Abstract The Uyghur language has various inflectional affixes, complex structures and phonetic changes. The

authors propose a collaborative analysis method for Uyghur morphology at character level. It includes three

procedures: morpheme segmentation, morphological annotation and reduction of phonetic changes. The main

characteristics of this method is to use a composite tag to represent the morpheme boundaries, annotations and

phonetic changes. In addition, character sequence annotation is used to train the model. Experimental results show

that the accurency of morpheme segmentation, morphological annotation and reduction of phonetic reaches
96.39%, 92.78% and 99.79% respectively. The overall accuracy of the system reaches 92.59%.
Key words Uyghur; morphological analysis; collaborative analysis
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Table 1 Example of Uyghur morphology

B Uibiyi 2N il #3C
S oS 4] AR
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Table 2 Example of phonetic change in Uyghur morphology
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||| stsu

)um:H S H«LAB&’H J’x‘

) H w«fHaw)'YéA‘ ol

(b)

B 1 St ssEiF a5t

Fig. 1 Word alignment in statistical machine translation
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Fig. 2 Process of morphological analysis and syntactic parsing
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Fig. 3 Letter alignment in Uyghur word-
morpheme segmentation
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Table 3 Compound labels used in Uyghur
morpheme segmentation

RO me me e Pl
1 B \% N B VN
2 $ 1 \Y4 S . IVS.
3 s _ _ I s ILVIg
4 5 B VVOICE N B_VVOICE N
5 S I VVOICE N I VVOICE N
6 . B VPN N B VPN N
7 s 1 VPN S . I_VPN_S .
8 TENSE N B _TENSE N
9 s B PERS N B PERS N

Jio TR, BRSO R R R E A RIS
B PIAS SCFE B R SO0 i L A AF L 24
PR FAFAE BRI AR . 3R 4 25 AR SCIE L
AORAERER, e WS 1 RY-FA2, I HBI%E
BT AT 9 BT s "B 5 S AN FAF, LT 1 2F
8 4 B RS A1

3 X
3.1 ZIWHHE

AL B R B N T AT B SRR 3533
AT, AEBSSHTE . REE I R SCE RN,
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T116 SR AR AE . S 4 iR & A AR B
RGBS . N TERHH IR 90% 1Y a4 A il 2

x4 FHIERN

Table 4 Feature template

itz Ui Bl
L B H S & S
Ci>CiipyseesCyaCrannCips € —JCHHIE .
I S S S S PG
CLiC (11 CaC > CCa e iCiiC; ZICRHIE

(R

SES SE S P
$3s

e
CC (1 1)CoiaysC3C o€ y5enCiCyCrsenCy 5 € C; —TTHHE

x5 EREPETHEHREITHEL
Table 5 Statistics of phonetic changes in the dataset
HAEBG Kok /%
7R ] 7116 13.17
1k 6931 12.83
i 168 0.31
B 46 0.08
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A SN, 3 IR — 2R S 5 — RE . )
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TN “gutost oyt o™, T RE IE 1 M 34 JU IS (57 45 281
FRAMSIG . BEARTE U SRR T A% 2.
“ R A TR BRI RE 3R, HJE R & 4267
wEte, WS /NTFF5o 590 e (313), PR
TV R LE B A Dk o AR B

BEXTERE—FRE 00, 5 A R R A AR AR 1)
FPEAR B A 3R g 5, 38 2k B3] ] i 1R SC
KEFR, ATPAG R UG o A SC H 2% JE A N 4 1]
) _E RSO R, Qs sl [l i R SO R AE MR
TEAE B2 5 Zommat, v LLRE IR S uig i i
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3.3.2 ¥tEbECLE

XTH 4 SR S5 R (R 8)FT LU, SLER 1Y 45

A, SCU 2 RN 3 SR B 25 T o0 1, SEg 4
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Table 6 Evaluating indicators
WO RS AR figRe
R R MMMWﬁﬁ%wzﬂfgﬁﬁﬁnm% TEH 14 2] L
— S&MW:E%W§E§§$Mﬁ“w% A T4 L )
TS hR T MA ey = AER U] 431 25 1 (R B T R A v PR 25 T R P B 1) 4 % 100% TER B4 T b B ] He 1)

CATIISE
AE T3 R P 5 AR LR R B ] B

x100% IEBTR A AR B A B iw] L)

#Am: ‘Z: ). \‘ j E R ccurac = Ry 7 Ol RV
R N 7= STy
. AE bR ) S i H o
TR Accuracy = =TT x100%

IEBAEPELL bR bR 5 L )
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Table 7 Experimental results based on different half window size (%)

WA 14 MBlaccuriey SSaceuracy MA rceursey PR sceuracy Aceuracy
2 93.75 93.88 89.37 99.45 88.52
3 95.75 95.92 91.68 99.71 91.46
4 96.35 96.54 92.54 99.76 92.37
5 96.39 96.59 92.78 99.79 92.59
6 96.37 96.59 92.67 99.79 92.48
7 96.39 96.61 92.76 99.79 92.57
8 96.31 96.54 92.72 99.79 92.54
9 96.31 96.54 92.7 99.79 92.50
10 96.27 96.54 92.68 99.7 92.50
% 8 CRF. Morfessor. HMM#MEM#Z )25 33 tb (%)
Table 8 Experimental results on CRF, Morfessor, HMM and MEM (%)
i MBlccuruey SSaceuracy MAccuraey PR sceuracy Accuracy
CRF 96.39 96.59 92.78 99.79 92.59
"""""""""""" R ars sw0
Morlessor Wi 48.12 57.79 : : )
oM oass 6633 4607 9806 4565
MEM 94.58 94.88 84.80 99.68 84.56
AL T8 1o IR . ool S —CRF
1) 555 2 v ff Morfessort 1 Yl 5 i 2 HE i) == -MEM
R, TR0 UI R RO MR B0 2095 = N
S R B YA BE G, A T s (L B 3 400t
S ISR B o BT, IR SRR H £ 0} I
B ph R AR < os™(U0) A 7] B9 AN 6] B3] o iy T Mor- 00 L SN
fessorf BN R A bRt a8 1, PRI S h i A IE 2 2 4 6 8 10
PREE R AR IR R 25 5 WA E A2

2) S 3 rpia) U ) R R 45 SRS BiLAR,
J& RO HMMAR B 3 9 JiDIR S R 50— RESH
K, BB 7853 FIHFAF P50 H i R SUfE B

3) S5 4 H MEM 5 AL R ) JRy 38 S5 0 Ak I 2545
3, MISEEE 1 H CRE AR H 42 Ry S L i U i isi =X
Rt MEM X3l 2R 4k mh ok 301 0 /9 b BEGE ) L
CRF A2 . [ 4 45 H 2 AR 7 11 2 AR BU(E A [A]
CRF I MEM #5571 2 Ab B A 25 S 1) B0 (9 X331

4 it

AR SR 2 T AT O AT B R R A
PR o3 AT 7 1 o T IR A e R R R R R TR

EWANNE]

B4 REZAH

Fig. 4 Count of unregistered words

s, R FR B ARG SRR R R I A A
IIHTAE 55 58 SO AR SR BR I R RE, R T 904
Tk, SEB — AR 58 R A B 25 00 B AR
5o TLHAURAUE], FATER AR A 4R R T Y
B BT 55 AR BB RCR, JF HAREE AN R AY
B 5, WESRpa] ISR+ | 3 bR i A
Rl AT Rl o I B e AR LT i 2 8] B — 2 Y
i HE, e Al DU T 5 45 R TE IR A R A 1
AR B2 e il . TR SO AOE SRR TR AR 5 0 I AL 55
BtX g A b R IR IR, TR 2 AR, FAT
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