MORFUOLOGICAL TAGGING OF FINNISH

ﬂannncn:nnwmm
Readily available facilities for testing hypotheses
scriptive alternativ en sulficiently large natural cocpora
acre mandatoary when one trics co design a parser for tunning
text. OF course, tagged corpoara have many othier uscs as well,
especially as tools Eor "ordinary working grammarians”.

Tagging a corpus normally means supplying its ward Lokens
with appropriate labels of part aof speech membership by using
computerized methods for the bulk of the work. However, a time-
cansuming final phase of manugal checking d correction is
always needed. In practice corpus  tagg s therefore sami-
automatical.

Most of the tagging projects so far completed have indese
been predominantiy morphological even Lf
sites have oftep
use, of, the structure of the Brown Co of written Amercican
English (Francis L1964, 1080 r Ehe London-0sleo-Becgen Cocrpus of
written British English (Garside and Lecch L1982}, and the
London-Lund Corpus of spaken English (Svartvik, Eeg-0 fsson,
Forsheden, Orestrdm and Thavenius 19832}, Impoctant steps bo-
wards semiautamatic Syntactic tagging of the two last-mentioned
coerpora have already been baken (Leech, Garside and Atwell
L9493, Atwell, ch and Carside 1 ¢ Svartwvik & al. 1982, Ec
Olaofsson and Svartvik 1984). OF course, syntactic tagging pre-
gents problems of a quite different magnitude than those of
morphological taqqging. A goad syntactic tagging program i3 in
tack more or less equivalent to a parser (Brodda 198%a), Both

enterprises have as their ulbimake goal to assign constituent,

tunctional or other sbtructur Lo clauses and sentences.

An polated out in the introduction to thigs voelume, mor-




pavlegy, and corsequently also morphological tagging, iz of
spectal importance in Pinnish., & full surface morphological de-
scfiption of the ward tokens in a text provides a wealth of
clues relevant to grammatical and Semantic interpretation, Much
of this informatlion corresponds te what in more analytic lan-
Juages would e supplied by "syntax®™ In the classical sensae.
B.9., given knowledge of the case marking of the neminal con-
Stituents, and the likewice avertly marked finiteness of the
maln verk in a Finnish clawse, it is possible to unambiguously
assiyn grammatical functions tsubject, object, etc.) to the
nominals,

Mainly tor serving Lhe purpose of constructing parsing
models we have designed a morphological tagging program, FPIN-
TAG, running in batch mode that consists of fifteen BETA cule
modules geared to apply in Sequence Lo any inpubt text. The
input neads no pre-cditing, The output i3 Ehe original text so
analyzed that {a) all word tokens are supplied with a part of
specch label, and (b) all inlflectional endingg and clitics are
uncamanma. i.e. separated [rom the preceding stem and eventual
tallowing endings by a morphological juncture. FINTAG thus is
an extendaed tagging program Lo that it also pertorms full=-
fledged marphological analysis af the irput words. The tagging
tormat is intagging in Lthe sense of Brodda (L982b). Parg ot
speech labels are prefixed (separated by a colon) to the word
tarms, and the morpholegical junctures are infixed as charag—
tera of the word token. Aralyzed sentences thus look as [ol-

lows.

Tagged wored Interpretatio

Nivuode=n noun, ending =n (gen.sg.)

Wialku noun, ne endings {(nom.sqg.)

VF:an finite verb, no endings {d.p.8q.pres, ind.)
Arkylmi=a adjective, endling =3 (part.sg.)

Niaika=a noun, ending =a {part.sg.)

"=" is the basic juncture marker. Two moare juncbures are inp

use: "' for the {llative case, and * for possessive clities.

Thelr motivation [z simply Lo facilitate acCessing Lhese ond-
ings which would atherwise ba laboricus due ta the wealth of
forms. A11 other ending morphemes may be accessed just by
listing their allemarphs prefixed by =9,

Multiple tags are asfiigned if the word form is ambriguous,
tations are stacred, e MAVEAH:VO*i |there is a4 juncture only
if the proper interpreration I ME:vo=i, i.e. if the waord is a

e.9. VF/M:tule=n. Ambiguous or uncertain morpholeagical SEgmen=

inite past tense form). The final pProgram medoule disambiguates
multiple tags and unclear Segmentatiens using contextual infor-
mation provided by Lhe current clavse, in most instancas only
the preceding or ol lowing word.

The notable thing about this simple tagging farmat is
that the joint information of (L) part of speech and fLi) seg-
mented endings suflices o provide uynique macphological identi-
fication of almest 411 mocphs. E.g. the ending =t in isclation
is ambigquous between nom, 2l. and Znd pers. pres. indie. act.,
but knowledge of part of fpeech membership picks the right
interpretation. As shaown by Brodda and Xarlsson (1351), there
afe very few instances where ap ending mocph is homograghie
within the same part of Speach,

2. The part ol speech Lags

FINTAG uses the folloving restricted Lag set. The defining
propecties of the various parts of specch are mainly morpho-
logical.

L]

Eor nominal

NE proper name

M aother naun

h adjective {including ordinal numecals)
bR Pranoun

HUM cardinal numeral



Fog verbs

VF finite verb form {including "passives”)
W Lhe negative stem

Vil Ist infinitive

Vi2 2nd infinitiwve

W13 ird (nfinitive

VPRAL lst agtive participle
Vbaz Ind active participle
VEPL 13t passive participle
vVep2 2nd passive participle
VPG agent participle

VEH negative participle

Far {mostly) uninflected words

A adverb {in the morphelogical 5EN5E)
op preposition, postpositian
e conjunctien
1 interjectian
" ABHR abbreviation

OF course, there ace many borderline cases between bwo or mare
af the ahove parcets of speech. Such intricate Language-specific
matters will not be 'further pursued here.

Orly 21 tags and 5 junctures are in use. The number seems
small in comparisen to the Bl and 134 tags of the Brown and LOB
Corpora, respectively. The main diflference [s that the presenc
tagying system does nat aim ar a detailed subelassification of
the major word elasses. The Lag =ystem could faicrly easlly be
amended since the lexicons (cf. Lelow) sSystematically centain
the most freguent representatives of all parts of speech. G
the other hand, a wealth of information L% extractable Erom the
explicitly indicatad morphological structure,

1. The tagging akrategies

The flifeean BETA rule modules conkain o targl Ol o some Lo, 500G

Limes of substitution rules (a closer prescancation Ul Brodda's
HETA formalism is avaitlable in e.q. Brodda and Rarisson L94l),
Some of the madules check for endings, athers are condensed
frequency-based Llexicons looking [or roots or siems e langing
Lo specific parcs of specch. There is no strict Grder betweon
lexical identificacion of Ftems and morphological Segmentat ion
of endings. The rule modules have been sequenced bat | on Llin-
guistic and heuristic yrounds. These considerations determining
bhe optimal ordec ar Lag assianment are nece called Lagaing
Strategies. The mast inportant bagging strategies are the fof-
lowing. Their arder of invocation  ig, generally speaking, the
Gne predented, The n oinoag cRprassion Mp refars to the SEguence

number of the respective mode e,

- whenever a word focm is conclusively tagged and Segmank-
ad, prefix a plus-sign to it indicating that later rule
modules need not enter ehis woaed (cancerns all mixdu ]l es);

MLY removes al1 plus-signs;

Toonclusively tay and Stgment all monosyllabic worde
Corms, inflected or nat {M1); this is a Finite List with
some 250 membiera;

- mark (with a special diacritic) such [irst syliables
that could Potentially occur as isolated monesyllables
(Eof the purpose of facilitating ending identificatiaon)
iml)y

ToEegmont cventual clitics of all parts of speech (M2); M2
also contains an Sptimized stop list [N=83) preventing
RELOrs such as *etrusskin pro Btruski=n;

- tag and, if proger, conclusively scgment the most copman
(N=scme oli) adverhs, prepositcions, postpositions, and
Conjunctions that wauld obherwise Le Wrongly analyzed Exy

L
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the productive inflectional rules [or nouns (M3}; e.g.
the adverb vaggin should not be analyzed as a Putative

instructive plural *va

E8=i=n;

the top 200 word-foerms of a Ereguency count {The Qulu

corpus, cf. Saukkonen & al. 1979) are tagged and segmented

as wholes (Mda);

bhe possessive suffixes are ldencified by M5 which alsg
contains a sStep list (H=90) aof potential structural

homonyms such as aspiriini:
Aspiciinl;

[the stems of) closed lexical classes are identificd by
early lexical lists {(partly mentioned abowvel;

the central inflectional fand & [ew derivational) end-
ings of nouns, adjectives, pronouns, numerals and verbs
are segmented in oa strict ocder dispersed over M3-ML3;
the most Lreguent structural homenyms are always ex-
ampted fram segmentation by Stoep lists; most verb end-
ings reaide in M6, most nominal endings ln 89;

when possible, predict the part of specch tags
using previously scgmented inflectional or derivational
endings ol the word token (e.9. =mhine= and =t0n occut

in adjectives only, =vAit in verhs feither Finites or

participles/ only, =s5s5A in noeminals and participles

only, etc.);

use {lnconclusive)] frequency-based stem-lexicons For
tagging adjective and verb stems;

by default, M13 predicts that all remaining untagged
word tokens are nouns;

Mih disambiguates multiple tags and uncecrtain ending

soegmantations.

A ocamparison with the English corpora in cegard to tagging
strategies is instructive, The Brown corpus bagging program em-
ployed look-up in a dictionary of 2,860 words, 1 L word was
nat found there, its ending was checked against 3 subfix list
0F 440 entries. G6L% of the lexicon words and Sl% of the listed
sutfixes provided unlgue tags (Francis [989:201),

In camparison Lo Hrown, the LOE project has enlargened
both the lexicon {ever 7,000 words) and the soffix-1list [BLO
word-endings) (Leech, Garside and Arwell L983:15).

The Survey of Spoken English project employved a dynamlie
high=freguency lexicon contalning some L,000 items. For sach
entey the program maintained ies cumulacive toral Lreguensy as
waell as a listc of all possible tags, ecach with its partial fre-
quency. 1P a word Loken was encauntered in bhe lexicon, it was
assigned the most freguent taqg. Additionally, a few heuristic
suffix and contexl [rame rules were used [Svartwik & al.
1242 166-64) .

Since GETA rules correspend fairly directly both to en-
tries in a lexicon and sullix stripping rules, we may conclude
that FINTAG is rvoughly flve times "largec" than the Brown
tagging program, and even two times larger than LOG in tecms of
iewical and mocphological coverage. Of course, this is a very
Crude measure which enly gives a hinkt of how the programs
telate to each other. The main diftference bebwoen PINTAG and
LOB in regard to taguing strategics concerns the dispersion of
lexical and morphological recognition in PINTAG. This is anly
Lo bo cxpected, given the different surface appearance of the
Languages. Lexical and morghological recagnition feed each
obhier in intricate ways.

Below we retarn to an evaluation of success rate lpeeci-

sion) and conbextual disambiguation rules.



W Brocessing cycle

The following iz an example of how a short bext is pProcessed

through the rule modules. The outputs of all modules activated
Lo tagging this particular text are included,

tnflected words

Note that most
may be processed by sewveral modules. Holdface

shows where a word received jts flonal analysis. Undeclining

indicates that some aspeckt of 8 word was

; pragessed by the
fespective module but 4 conclusive analy

518 was not reached. M1
and MLI trivially affect all word tokens. Incetrect results are
starred. In this pacticular example, no multiple tags
to be assigned and therefore the main di

M153, was not activagtad.

happened

fambiguator modul e,

Qutput of M1

TAIMAN KO'KOELMAN Ki'RJOTTUKSET 0'vaAT BA'RIA KO'LMEA LU'REUDN
O'TTAMATTA SY'NTYNEET VEII'DEN VII'ME VUOLDEN AT'EANA. E'RAAT
NITZETA +¥WP:ON JU'LKISTETTU RA'DIOSSA, E'RAART E'SITELMINA.
AI'HEPIIRI +V¥F:ON VE'RRATEN HKI'RFAVA: MU KANA +VF:ON EONSINNA-
EIN TIEIDEPOLITIIKKAAN +C:dA TIEUTEENEILOSOFIAAN LII"“ITYVIA
EI'RIOTTUKSIA.

D:nu:m E M2

THZMAN KO'EOELMAN KI'RJCITUKSET O'VAT PA'RIA KO'LMEA LU'HELUN
QITTAMATTA SY'NTYNEET VII'OEN VII'ME VUOLLEN AI'HANA. Emakhy
HILZETA +VF:ON JU'LEISTETTU LE'HDISTOSSA, E'RART RA'DIOSSA,
E'RAAT E'SITELMINA. AD'HEPLIRI +VF:CN VE'REATEN KI'RJAVA, MUu'-

SOFIAAN LILI'TTYVIA KI'WIOTTUESTA.

dutput of M3

TREMAN KO'EOELMAN KI'RJOITUKSET a'vaT PATRIA KO'LMEA LU'KOUN
O'TTAMATTA SY'NTYNEET VILI'DEN VII'ME VUDLIDEN AI'EAHA. E'RAAT
NILISTA +WF:ON JU'LKISTETTU LE'HDISTOSSA, E'RART RA'DIOSSA,
E'HAAT E'SITELMINA. AI'HEPIIRI +VF:0ON TADRDVIVERRATEN KI'RJAVA.
tPP:MUKANA 4VE:ON +ADV:ENSITHNA=KIN TIELDEPOLITIIKKEAAN +C:da
TIEOTEENFILOSOFIARN LII'CTYVIA KI'RICITURSTA.
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Qutpubt of H4a

+b“_ﬂu.h.x_!u..u2 EO'EQELXAN KI'TEJOITUKSETD +WFz0=VAT PA'RIA KO'LHMEA
LU'EUUN OVPTAMATTA SY'NTYNEET WII'DEN +A:VIIME +H:VUDDE=HN
+HIATKA=NA. E'RAAT ¢PR;NI@ISSTA +VFION JU'LKISTETIU LEHDISTOS-
54, E'RAAT RA'DIOSSA, E'RAAT E'SITELMINA. AI'HEPIIRI +VF:ON
+ADV:VERRATEN KI'HJAVA. + PP:MUKANA +¥F:ON +ADV:ENSINNA=KIN
TIEIREPCGLITLIKKAAN +2:JA TIEOTEENFILOSOFIAAN LII'CTYVIA HI'A-
JOITUKSIA.

Qutpuak of ME

+PR:TAMASN KO'KOELMAN KI'RJOITUKSET +VF:0=VAT PA'RIA KO'LMEA
LU'KUUN 4VII:OTTA=MA=TTA +VPAZ:SYNTY=NEE=T VII'DESN +A:VIIME
FHEVUODE=H +H:AIEA=NA. E'RAAT +PR:NI=I=35TA +VF:0N +VPP2:JULKIS-
TE=TTU LE'HRISTOSSA, E'RAAT RA'DIOSSA, E'RAAT E'SITELMIHA.
AI'HEPIIRL +VF:0N +ADV:VERRATEN +A:EKIRJAVA: +DPP:iMUKAMA +3FON
+ADV:ENSINNA=KIN TIEIDEPCLITIIKKAAN +C:JA *TIBEUTEENFILOSOD-
FI=A"AN #+VPAL:LIITTY=V=Isf XKI'RJOITUESIA.

Output of M3
+PR:TAMA=N KOBROELMA=N KIRJOITURSEST +WF;0=VAT PARI=A XOLMEA LU=

KOBUN #VI3:OTTA=MA=TTA +VEARI:SYNTY=NEE=T VIIDE=H +A:VIIME

SHVUODE=N +H:AIRA=NA. ERAA=T +PHR:NI=I=STA +VF:iON +VEPL:JULKIS-
TE=TTU LEHDISTU=S5A, ERAA=T RADIO=5854, ERAA=T ESITELMINA. AIHE-
PIIRL +VE:ON 4ADV:VERRATEN +A:KIRJAVA: +PP:MUKANA +VF:ON

FADVENS INNA=KIN TIEDEPOLITIIKKARAN 4C:JA *"TIETEENFILOSOFI=A"AN

tVPALILITTTY=V=I=A +H:KIRJOITUKS=I=A.

Qutput of M13

+PR:TAMA=N HOROELMASN KIRJOITURSE=T +VF:0=VAT PARI=& +NUH:KOL-
ME=A LUKURUN +VI3:OTTA=MA=TTA +VIPAZ:SYNTY=NEEST +MUM:VIIDE=H
+ACVIIME #:M:VUODE=N +N:AlKA=NA. +PRIERAA=T +PR:MI=I=STA +VF:0N
FVPPE:JULKISTE=TTD LEHDISTO=55A, +PR:ERAA=T RADIO=55A,
FPR:ERAA=T ESITELHINA. ATHEPIIRI +VF:O08 +ADV:VERRATEN +A:XIRIA-
VA: +PFP:MUKANA +VF:DON =ADVENSINMA=KEIN TIEDEPOLITIIKKAWAN +C:JA
CTIETEENFILOSOFI=A"AN +VEAL:LIITIY=V=1=4 +MN:KIRJOITUKS=I=A.

Gutput of M13 = final output
PR:TAMA=N N:KOKOELMA=N N:KIRJOITUESE=T WVF:0=VAT ¥“H:PARI=A



HUM:KDLME=A H:LUKUROH VIZ:OTTASMA=TTE WPAZ:SYNTYSNEE=T
WUMVIIDE=N A:VIIME MN:VUODE=N N:AIKA=HA. PR:ERRA=T PRiN1=1=5TH
VE:ON VPPZJULKISTE=TTU H:LEHDISTUO=5SK, Pr:ERAAsT N:RADIO=SSA,
PR:ERAA=T *N:ESITELMINA. H:AIHEPIIRI +VF:0H +ADV i VEREATER
HAIKIRJAVA: +PP:MUKANA +VE:ON +ADV:ENSIHNA=KIN N:TIEDEPOLITI K-
EARAN +CiJA *H:TIETEENFILOSOFI=A"AN +YPAL:LIITTY=V=I=8 +H:KIR-
JOITURS=L=h.

Eight rule modules have been activated, It is clearly seen how
most of the tagging load resides with M1 {monosyllables), M3
tadverbs, etc.), Mda (the [reguent word Forms), M6 [most verh
endingsh, M9 [neminal case endings), ML2 f[cercain pronominal,
numeral, and adjectival stems), and ML13 [by defaul b, nounsj.

The example gycle produced three srrors: Hipari=a [wEong

AN P T

part ol speech, N pro HUM), M:esitelmind (undersegmented pro

HWiesltelm=i=na), and N:tieteenfileosofi=a"an {wrong Segmentatian

and ending identitication pro Haitieteenfilosofiatan). The er-

rors  are due to surface homonymies where wrong analyses were
picked due to the lack of sufficient lexical and/for contextual

critaria.

3. Disambiguation of multiple tags

The thesretically most interesting parts of tagoing programs
tend to be Lhose disambiguating mueltiple tags. Tag disambigua-
tion is a particularly vexing problem in languages with little
surface morpholegy and extencive zero derivation: English iz a
paradigmatic example. In the Brown project, some 61 % of the
words in the lexicon and only 5L % of the listed ending strings
provided unique tags (Francis 1980). Despite the use of context
Eramez rules covering several words on both sides of the targaok
and sometimes applying in several lefe-right andfor right-Left
eycles In strings of words with multiple tags, roughly one
fourth of the multiply tagged words had ta be disambiguated
manaally.

These siperlences led the LOB project to develop a prageam

~124-

which cempites transiticnal probabilities between one tag and
the next for any combinations o tags. AlLl possible btag se-
quences were treabted as first=arder Markov chaing, This simple
probabiliscic algorithm achieved a sSuccess rabe of 944 4 in
disambiguating multiple tags when tried on a 15,000 word sam-
ple,

In comparison to English, Lt is a prioci olear thas the
morpholegical richness of Finnish should entail o substantial
reduction in word=level homography, This matecializes in the
[act that FINTAG, prior to disambiguation, introduces maltiple

tags for only 7.3 % of the word tokens in running text (esti-

is

mated an the basis of a corpus containing 8,100 words),
in bharmoeny with the findings of Brodda and Karlsson (1981)
cancerning ending homography. Roughly, every tenth word is
amblgueous in regard to either part of speech mambership or
morphological segmentation. The longest bay scquence assigned
contains four Lags and two ambiguous junctures:

VAVEFAVIL/Mipadats*td [a) negative verh stem Vipddsts
(k) Ind pers. sg. imperakive VP padstd
ﬁnuHmnw:mﬁ:wﬁﬁca:aah:mnmcmmWmemmuzﬂm

{d} elative sg. Hripda=std

Also cf. the classical example aluskta which is seven ways

ambiguous in terms of grammatical interpretation:

VAVE/Nialuraita la] megative verb stem Vialusta

b)) 2nd person sg. imperative VFialusta

(2] nominative sg, alusta

(d) elative sg. H:alussta (of alku)

(e} elative sg. (of Alu *krade mark")

[E} partitive sqg. alus=ta (of alus)

[gy = " - {of alunen)

foughly half of the ambiguous tag segquences in the Lest corpus
belong Lo bwo types, eibther AN (adiective vs. noun, e.g.
suomalainen ‘Finnish; Finn'}, ar PP/ADV [prepoesition-postposi-

tion vs. adverbh, e.g. keskelld "in the middle of; in the mid-




éle'y. Some 45 % oelong to the rest of the types in the follow-

ing list (the items are nat in strict descending Ereguency
Grder) .

MLULTIPLE CXPLICATION EXAMPLE
ThGE
A adjective vwiE. noun suomalainen
TR/ALY preposition vs, adveck, keskelld

postposition wvs. adverh vieressi
PRAADV stonoun vs. adverh LASSd
VEG/VIS agent particlple vs. ded infipitive hankkimaan
WAL negative pass. stem

va, Lkst infinitive tulla
ﬁwxﬁnr finite 3rd person sq. pres. indie.

vi. lst infinitive ankaa
VEAL SR Lst act, participle nom. pl. vs. finite

verlbr dcd pecson pl. pres. indic. ankavat
MANE negative stem ws, finite 2nd person

0. imperative anna
VAVESN negative stem vs. finilke 3cd person

99. pres. indic. vs. noun vai
VE/N [inite verb ws. noun voln
PE/H preposition wS. noun ilman

The wast majority of these ambiguities is decidable given
elther a simple memory of a crucial werd or constituent that
oocurred earlier o the same clause, or a one-word look-ahead.
Even though the current Helsinki implementation of BETA is
somewhat awkward in dealing with syntactic generalizations,
those in the list above present no serious difficulties. The
tollowing basic logk-ahead strategy thus solves several ambi-
guities:

Loak-ahead strategy,

Check wWhether bthe curcent ambiguous nominal bas the same
case and number as the following word.

o .

If the cutcome 05 positive, several ambiguities dissolve:

MULTIPLE TAGS IF MEXT WORD HAS SAME OTHERWISE

CASE AND NUMBER, REDUCE 'TO
REDUCE 'Ta
ASN A H
PRAADV PR ADYV
VPGV e VI3
VEAL/VE vral v

The tags in the middle column mark preneminal medifiers: adjec-
Lives, pronouns, agent participles [e.g. VPG:ihankki=matan), and

lst [i.e. present] parkiciples. 1E the simple case/number test
fails, the interprecation is as in the third column {noun, ad-
verb, ird infinitive, Cinite wverh).

The prepositions also need a straightforward look-ahead
test for [inding out whethec thelir goverament reguirement is

satisfied:

Logk-ahead strategy.
Check whether the case of the [ollowing word 15 as re-
gquired by the current preposition.

1E so, PP/aDY and PP/H reduce bto PP, otherwise to ADY and H.
The precision of the look-ahead strategies is close to pecfec=
tion. This should be no surprise in view of the mutually rein-
forcing interplay between probability of occurrence and lan-
guage structure. Sinee the modifier interpretabion presupposces
one partlcular case-number combinaticen out of a paradigm of 28
(2 numbers, 14 cases], the probability is small for the curcent
word bo be a head subseguently followed by a head occurcing la
the same case and number. Occasiopally, this situation arises
especially in strings of nouns in the genitive if one of Lhem
is a toplcalized object.

The remaining ambiguities may be solved by a combination
af [i] a set af syntactic demons keeping track of certain basic
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propeeties, especially polarity and finlteness, so far identi-

Lied during the analysis of the current clause, and (ii) Wikalle VF:ei VAUE/Hitoim*i ADVireilussti.
applying heuristic strategies given the information supplied by | H:kalle VF:el V:toimi ADV:reilussti.
the demons. Thus, te mention the most sallent anes (in a i
slightly =simplifiecd form in regard to coordinate structures): VPren W/VFiosta VAVE/PR:tuo*ta N:auto=a.
VEF:en Yiosta PH:buo=ta W:autoe=a.
MULTIPLE REDUCE 1F
TAGS T | Hikalle VF:halua=a VE/VIl:anta=a H:lahja=n.
Wikalle VF:halua=a VIl:anta=a N:lahja=a.
VAVIL W the negative wverb has been found
VAVIL VIl a finite verb has been [ound VPAL/VF:tule®vat H:ostajas=g VPAL/VF:s5aatta*vat VIlirikastu=a.
VEAIL VE in initial position {= imperatiwve) Veal:itulesva=t N:ostaja=k VF:saatbasvat VIl:rikastuma.
VEA/VIL VF no finite verb has been found
VEAIL VIl a [inite verb has been found % Mikalle V/VF/N:tapa*a VPAL/VF:tule*vat NioStajast.
V/VE v the negative werb has been found m W:kalle VE:Lbapaa VPAL:tule=va=t H:ostaja=t.
VAT VE e finite verb has been Found d
YE LN VF -"= AfN:japanilaisest Niyauto=t VF:osvat VE/PR:tuo=n PRARDY : takana.
VE/H H a4 flnite verb has been Found * f:japanilaise=t N:auto=t YF:o=vat PR:tuu=n PP:takana.
These strategies, and a [ew minor ones not ktreated here, ta- _ PEARDV: takana VF:ol=i biW:japanilainen.
gether conclusively and correctly disambiguate some 93 % of all ADV:takana V¥:al=i N:japanilainen.
meltiple tags. OFf course the strategies, due to their heuristie
nature, give rise to errors but the impact of these is minor PR:he ¥WF:ajo=i=vat N:tuula=n VMEG/VIZtosta=ma=lla W:auto=lla.
(cf. section 6}. The theoretical conclusion te be drawn Is that Pi:he VF:ajomis=vat N:tuula=n VBG:ostasmas=lla Mrauto=1lla.
morphological and syntactic disambliguation do not, normally, 1
presuppose excessive computation bub ace resoclwved by local { Hikalle VF:irikastu=i VPG/VId:osta=ma=11la C:ja VPG/VId:myy=mi=113i.
means, Ll.e. in terms of the immediate context, If this were not Wrkalle VF:rikastu=i ¥I3:ostasma=l1la Cria VIZ:myy=mi=114.
the case, language understanding would be slowed down te an
impracticable level. Milapsesn VI /N:isynty*misin VF:on ADV:vain N:kuukausi.
A few examples illustrate how multiple tags are disam- H:lapse=n H:syntymi%in VF:on ADV:vain M:kuukaugsi.

biguated. The examples come pairwise with input abeve and
disambiguated ocutput below.

V/VF:ole ADV:nyt ADV:hiljaa. 6. Evaluatian
VE:ole ADV:nyt ADV:hiljaa.

_ 50 [ar, FINTAG has been applied on a larger scale only to a

VF/VIL:saatta=a Nikalle V/VIl:tul=la. corpus containing 06,000 word-forms. This is the HEY Sorpun
VP:isaatta=a Nikalle VIl:tul=la. containing basically neutral newspaper and magazine prose {ef.
Hakulinen, Karlsson and Vilkuna 1980 [or detallad documenta-
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tion). pDuring the testing phase, twelwve smaller corpora of
L,500 wards each, Erom diverging stvles, were used For avoiding
stylistic bias and eversimplification.

FINTAG has an average precision (correctness rate) of some
96-97 3, i.e. only 3-4 % of the tagged and segmented words have
to be manually corrected. Strick eriteria were applied in
evaluating correctness. Thus, a tagged word token is regarded
as eorrect only LE all of the Following three criteria ace

satisfied:

(4} the part of speech label is proper and unigue, i.e.
disambiquated in context if multiple,

{b)  all endings are properly seqmented, and no hesitantly
Located junctures (indicated by "*") remain,

tc} the  root has not been "invaded" by overgenecating
suEfix segmentation rules.

Inmproper or multiple part of specch tags remaining after disam-
biguation {M15) ar¢ counted as errors, as are all improper or
lacking morphological junctures.

The precision of FINTAG is at the same level a= that
reported by Leech, Garside and Atwell (1%83:22) for the Einal
wersion of the LOE tagging program. These Eigueres are not
strictly comparable, howewver, since LOB uses many more tags
than FINTAG (cf. abowe), whereas FINTAG provides more detailed
merphaelogical analyses than LOS.

The manual correction phase s a time-consuming and labo=
tious one. Four cycles of preofreading seem to be needed {f
[almost) all remaining errors are to be eliminated.

The level 96=-%7 % is not an absolute limit. The program
could skill be amended and modified, and the precision level
pushed towards 98-9% 4. Trivially, this can be done by extend-
ipg the lexical lists used in various parts of the program
suite. More interestingly, tag disambiguation could alse be
made somewhat more eEficient. However, upon approaching 100 %,
tagging problems tend te be identical to those that have to hbe

130
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splved by a high=-guality parsing algorithm.

For the sake of comparison, we nokte that 23 % of the
wards had to be manually corrected in the course of the Grown
project (Francis L980:202), Svartvik & al. (L%80:6Y9) report
similar 80 % precision level for the Survey of Spoken English
tagging phase. These projects used considerably smaller lexi-
cons and more cestricted suffix analysis metheds than LOB and
FIMTAG.

7. Corpus uses

FINTAG was designed primarily for generating corpora needed by
the parsing project. Robust pacsers and "performance grammacs”
cannot be constructed without rapid acgess to well crganized,
representative corpora. We conclude by a concrete example de-
monstrating how further processing of a tagged corpus may yield
vfficient tools.

The tagged and corcected HEVY corpus, conktaining 10,150
simplex clauses, was subjected to a second manual phase of
preparation duting which all punctuation marks were disambi-
guated fFor the purpose of indicating clause structure. Punctua=
tion marks not ipdicating sentence or clause boundaries were
changed Lo characters not oocurring elsewhere in the corpus.
This procedure provided a corpus where sentences, complex oc
simplex, are unambiguously defined as strings occurcing between
elements drawn from sebt {a). Simplex clauses are delipeated by
elements from set (by:

fa)y w5 7
[§=3] wig ok N CEay

One version exists as a file where cach clause is represented

only by its tags, junctures, and endings. The initial number
sequence 15 an identificator.

13-



Simplex clavses in terms of tags and inflecktlonal allemorphs

LO0UZ N=M h N={ N= C N VF V.

Li0Lls B WF A=H Ab A C NRSEEN VPAL=Vi.

Ldd34 W=LLA WF ADV ¥V PR=TA=AN HeTTA A=STh H=S5STh VIl=A,
LOObE C WEsN N WP VEBAZ=NYT PR=N,

LO0JG4 PR VF WPAZ=LUT H=KIN VIl=DA.

L0074 C N OC N WPSISISVAT N=LLE ADV H=J=h,

L0090 WP=i51 PR=I=LLE ADV=S5T1 ADV H=i.

LULZ0 PR=N VPF=A PR=EN A=15EN N=EN N=H HE HE=N H:

LOL38 A W VF VEAZ=NYT VIIaMARAN N=T,

L0130 C/VE=KA H=TA W=Th VIJi=MAKAN N=1sDEN BPRAN,

10162 ¢ A N=I=NA VF ADVeSTI VPP2=TY.

liere, the shapes of all inflectional mocwphs have been pre-
served, Iincluding vowel harmony. This Eile provides morpholagi=-
cally usctul information on the distrioution and use of allo-
merphs. For syntactic purposes, a further version of the same
maverial has been prepared, just by using the mainframe operat-
ing system's command REPLACE, where all allomorphs have been
teduced to morphosyntactic propertics:

Simplex clauses in terms of tags and morphosyntactic features

1000Y R=GEN=3G A=NUM=50 N=GEN=35G M- C H=NOM=5G VF=PRES=IND=5G3
V=HEG.

LOULY H=HOM=8G WF=PHRES=IND=SG3 A=GEN=5G A=NOM=5C& A=NOM=S5G C
R=1LLESG VPAL=HNOM=5G.

10034 NsADE=SG VF=PRES=IND=SG3 ADYV V=NEG PR=PTV=5G H=PTV=5G
ASELAREG zumrrumn WI1=HOM,

10052 C HNE=GEN=35G W=NOM=5G WVWF=PRES=IND=5G3 VPAZ=HOM=5C
PR=GEN=50G,

l0uéd PR=NOM=5C VF=FRES=IND=5G3 VPAZ=NOM=5C N=NOM=5GaEIN
VIL=NOM.

L0074 C M=NOM=5G C N=NOM=5G VF=COND=PFL3 N=ALL=SG ADV N=PTVsPL,

LO090 VF=COND=5G3 PR=ALLSPFL ADV=STI ADV HN=PTV=5G.

LOLE0 PR=GEN=S5G VF=PRES=IND=5G3 PR*GEN=PL A=GEN=PL HN=GEN=PL
H=GEN=5CG HNE=HOM=5G NE=GEN=5G H=RHOM=5G:

10138 A=NOM=5G HN=NOM=5C VF=PRES=1ND=5G3 VPA2Z=NOM=5G WVIi=ILL
N=HOM=PL,

=132

10150 C/VF=PRES=IND=5G3I=KL N=PTV=5G V=PS55=NEG V[i=1LL N=UEN=pPL
PP=ILL,
10l6d C A=HOM=5G N=ES5S5=PL WF=PRES=IND=S5G3 ADV-3T1 VIPE=HOM=50,

This [ile provides fast and easily expressible gccess bo suar-
face morphosyntactic patiecrns even by malnlrams oporating Syo-
Lems. E.g., LE one wants to knpow how olben, and under what
conditiogns, genetival singular nominal gpremadificrs are scpo-
rated from a head inElected in the nominative sSingular by one
or more adjectival and/or pronominal premodifliers, one asks Lo
instances of tag seguences such as "HeGEW=5G A=HOM=5G
H=HNOM=5G", "NGEN=3G PR=NOM=SG A=NOM=50 NeNOM=50", "H=GEN=5G
AZNOM=5G ASNDMES50G H=NOM=5G". Clause-initial finite wverbs ace
found by plcking instances of VF occurring in the [first two
columns, etc. The corpus is big encugh to epsure that at least
the prototypical patterns can be found.

If the fairly rigid commands of the eperating system arce
not Elexible cnough, the BETA system may be used for defining
sgarch keys., This makes possible defining virtually any pat-
Lern, ¢.9. "instances of composite tenses with at Least two Ml
or adverbial phrases hetween the main verb and the participle”,
"mouns in bthe partitive that occur befgee she main verb", "ini-
tial sequences of more than two adverbial phrases®, “toemporal
clauses occurcing before the main clawse", "participles as
premodifiers in the beginning of the ¢lause before the findite
vaerb", etc.

If one wishes to examine the original wording af the cxamn-
ples thus found, it is available on yet another filo with
parallel clause numbering. Thus the above structural skeletons
materialize as the following clauses:

Full clauses

10002 VALTIO=H EXRSI VUODE=H TULC- JA MENOANNIG I YLLATA.

LO0Le BUDJETTIESITYS ON KOHTUULLISEsN JAMEEVA, REALISTINEN JA
PAKKOQTILANTEEYSEEN MUEAUDTO=VA.

10034 HALLITUESE=LLA EI KUITENHKAAN OLE MI=The=AH ALHE=TTA TAL-
LAISE=58TA KILTUKSE=5TA ILANTU=M,




Lonsd
Lidned
1074

DT
10120

1G12s
10150

lole2

| i -

SILLA SORSA=N EABINETTI ON TEH=NYT SE=N,

MIEA ON OL=LUT PAKKO=KIN TEH=DA.

JOS VERCMYLLY JA INPLAATIO PYORITTA=ISI=VAT VALTIOSLLE
ENEMMAN TULDsJ=ji,

LOYTY=IS[ WI=1=LLE WARMA=STI MYSS EEYTTO=A.

S5E=N OS0ITTA=A MONI=ER LIHAV=I=EH VUQSI=EN VALTIOVARAIN=-

HINISTERI=N JOHANHES WIROLAISE=N WAITE:

POLIITTINEN ELAMA ON KYPSY=HYT TUNHUSTA=MARAN TOSLASIA=T,
EI=Hi TULEVAISUUT=TA PYRI=THA RAKENTA=MARAN TOIVE=[=DEN
VARARAN,

EUTEN VIIME VU0S=I=HA ON VALITETTAVA=STI TEH=TY.
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