CONTENTS

Contents
1 Introduction 21
2 Formal Morphology of Czech 25
251" Formal Morphology . &= i e o s ety e S 25
2.1.1 Basic Notions and Notation . . . ... ... ... .. 25
2.:1:2° Bull'Morphology: . o5 Fielgid S s il s 26
2.3 eemmatization s Lo 1 R S T e 27
2:1 4 T o oing s St s e e Sl e i 28
2 1E5eSpelling!Ghecking s Tt rae iy Sty e b et 29
22, IntroductiontoiThe Czech Tag System' .. .i2 o S nhl. 31
2.3 The Positional Tag System forCzech . . . . . ... ... ... 32
23:1 'Format:and Columns.. ~assse, 0 Bl oo foie = T 32
2.3.2 Description of the Values of the Categories . . . . . . 34
24335 G eoccurrencesFables iy S G Rt B et 35
2374 /Partiof'speech (BOS) | : cig s i ol 36
2:3'5  Detailed part ofispeechi(SUBROS) = . .0 o h (s = 1 Bt 43
23161 . Gender:(GENDER) b & s i p e e i i et 66
2835 NUmMber((NUMBER) 1 L et w S i e 69
23:8i (E€asei(CASEN -« Einis Daluseain s B e e 71
2.39 Possessor’s gender (POSSGENDER) . . . . . . ... .. 74
2.3.10 Possessor’s number (POSSNUMBER) . . . ... .. .. 76
23 k]l *Person(PERSON) . = .=, & 8 0en i aileuia s oh sl i
28312 Tense ((TENSE) S R e e R R e 11 79
2.3.13" Degrees'of Comparison'(GRADE)E ¥ 1. s =aeth o 81
2314 Negation (NEGATTON) " 1 st b S8 s B . 82
23.15  Voice (Active/Passive) (VOICE)S . 5. 8 e oo o 83
2.3.16 "Reserve position']l (RESERVEL) & it ana st S 84



CONTENTS

2.3.17 Reserve position2 (RESERVE2) . . .. ..... ... 84
2.3.18 Variant, register, style, colloquiality, etc. (VAR) . . .. 85
2.3:19/"The Tag Correspendencesis .- Sl v & o 88

24 The Compact Tag System forCzech . . . . .. .. ... ... 89
24.1 TagFormatand “Variables” . ... .......... 89

240 iV erhs s e e 91

243 EmNounsEE: ot s Sl i e e e 92

ard v Ad)ectives iy S SRIENIIN S e e 92

2745 S PronOUNSHE 1.3t TR e e L 93

2:4°65 SNumeralsEe 5 o SRR B R e 95

2 AN A A d Ve DS B e e e 96

224 e PrepoSitionSEl: R Mty Sl ienil S g o e 96

254 OB G ONTUNCHONS xS 2 hs) e ot oot S 96
2410 "Particless - o S S SRS R S 96
2:4% 1 Interjectionsitr. i SHERa &8 R ME T L e 0L 97
24312 e Other e L0 S HEIERE RS i s S T 97

3 The Paradigm System 929
33 “sTheiParadigmiFields: = i Eatier e S maie fn L i 101
3278 ¢IheNegationiHield St ffiue g e e S e 102
33 ThellsistiofiIEndings s s M i b &l e 102
33U e ThelEnding String s - e 103

3832 IihelSuperlative Eield s et . 103

33T hellBistiofTags s = MaEmp et il o e s e o 104

3id = ParadigmiNames e s oty e s e e 104
4 The Morphological Dictionary 111
4 The R 0ol AR e o 114
42 s TheiParadi gIniE€ld rar e i e e e 115
4 8% FThe FemmatRields s e e e e i 116
2 B 1 T By ) 21T 1o Lo A S e G e G S S 117
45 The CommentiHield= i S sl o e e 117
4.5:1" " The DerivationInforField: e o o o0 o o . 118

4:59 \The'@ommentHieldRs i e v i i Seinin 118

4.6 The Alternate Part of Speech Field . . . .. .. ........ 119
47 " The StyleiBieldi s | SR e sl it e e ks 120
4.8 iThe Term Eield ™ fi.p: wl St Bienys it o8 Sls e 00 121

10



CONTENTS

5 Analysis and Generation of Word Forms 123
5.1 Direct Analysis and Generation. . . . .. ........... 124
512 iThe Datal, & o & s ot < o St s MR o P e 127

5:2:1"... The Ending Record -.¢ sy it it s SR ow 129
5:2:2: ThelROOHRECOra!. . nm % RS R St e 130
5:3, iThe AnalysistAlgorithm, . « .l bl e s 132
5131 SData Structures: . - . L A e e 133
5.3.2 Algorithm A1l (the main “wrapper” algorithm) . . .. 134
5.3.3 Algorithm A2 (capitalization) . . ........... 136
5:3.4" . Algorithm A3 (prefixing) s, oo st . 138
5.3.5 Algorithm A4 (token analysis proper) . . . . ... .. 140
St4' - The Generation Algorithm . .. oo o i e 143
S:4:] " i Data Structures i i i iR St e 145
5.4.2 Algorithm G1 (tag template precedence) . . . . . . . . 147
5.4.3 Algorithm G2 (tag template processing) . . . . . . . . 149
5.4.4 Algorithm G3 (word form production) . . . . . . . .. 151
55 Other/Algorithms: oo il TR e S 153

6 Morphological Disambiguation (Tagging) 155
6:1==Tagging—a stepiaside? .. i Sl Sse s o e e sent 155
6.2 Orthogonality of Morphological Categories . . . . . ... .. 156

6.2.1 The Morphological Analyzer Used in the Tagging Ex-
PETIMENtS) e e B e R A R 157
6: 3 EheiTrainingilData\es i ol 9o =04 1 da S S i ol o el b s o 158
614 yTheModeliar winh e S il o 0 e il G I g L 160
635 Trainingl  wte ot el S S e e 164
6:5.1 Feature Weights' . oo il ol e 164
6:5:2 1 FeatureiSelection . i s i i O e (o 164
616MER esUIts il N e i i s et 167
6.7 Tagging Other Languages Using Scarce Resources . . . . . . 171
6.7.1 * Full'Morphological Tagging "9t i meiaale it 171
6.7.2 The Languages Used and The TrainingData . . . . . . 172
6:7:38 " ThelMethodology . v e o T e 173
65:4 «TheResultss. s 5. 2 b r sl e UM, s soid 176
6.7.5 The Differences Among Languages . . . . ... ... 182
6.7.6 Comparison to PreviousResults . . . . ... ... .. 182
6.7.7 ' Dictionary vs. Training'Data .- c o it i sl oo 183
6.7.8. sFuture Workes'! svle. fo cmiies S ik Sebe IS 184
6.7.9 Special Acknowledgements . . .. .......... 184



CONTENTS

6.8 Conclusion and FurtherResearch . . . . . . . . ... ... ..
6.9 Lemmatization and Word Sense Disambiguation. . . . . . . .

7 Resources & References

A Czech Morphological Data

A.1 Positional Tags — Quick Reference . . . . ... ... ... ..
AR Category ] SPOSEE LR sERE R STt
All2 % Categony2: SUBROSEE il SR bl s o s
Ax1:3T 5 Category 33GENDERT IS e S 8 i . e s
Asl4. Categoryl4: NUMBERM AU b, S 008 Uil e e s
ALlLS R CategoryiS«CASER S By S Sl Sl B i,
A:1:6/7 Category6: POSSGENDERY .o v il 0 oh oh,
Al 7 Category 7 POSSNUMBER L EH et it = e oo T e e
A:]-8 " GategoryiS IPERSONER S L i Be il i o o s
A1195+ Gategory,OFTENSESE RN v llo@ae s, - n il o
Ax]910:Category H0GRADES A s gis Lt e .
A.l.11 Category 11 NEGATTONE ... .0 . GBIEw 4 o

ALl 12XCategonyl2: VOTCESRE . f5 Laisin w e a ov
A:l513RCategony 13 FRESERVIED * = i s SR e i

Al 148Category 14: RESERVE2" . (Ut a . 0 Biiei i L

A 19158 CategoryIly AVARTSES RS MEE IS o L et RS L L

A2 8 ThelEndings S SERE &8 i e e
A.2:1% iFable Formata i - ie i R R O
A.2.2 Summary of Signs, Abbreviations, and Headings in the

B ndin gl b R il

12



