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Exeautive summary

The main oljedive of Work Padkage 8 o the Scarie projed was to test the system
performance of the prototype. The validation d the Swedish prototype has been carried ou in
co-operation with the two newspapers Svenska Dagbladet and Upsala Nya Tidning. The
system’s linguistic functionality was validated by runnng SCARRIE on a newspaper corpus
of some 15,000words from a randamly sampled set of articles. The validation processwas
suppated by a Danish software, kraut, and by a Swedish software, scareval.

The spell cheding recdl obtained (98.0% on lexicd recdl and 96.8%6 on error recdl)
seams to be very good. The vast mgjority of the red errors missed are outside the defined
scope of the prototype, naably purnctuation errors, in particular, errors in the use of the
comma. Also a few errors in the use of the caita letter, and some typos (split words) are
overlooked.

Spell cheding predsion is good, 41.86 good flags as compared to 20.0% in a
comparative test with Swedish MS Word (seeEvaluation Report - Del 7.2,and Dahlqvist, B.,
1999. Many of the incorred flags produced by SCARRIE are due to an ursatisfadory
treament of abbreviations, numbers, and typographicd signs such as quaes. These aeas have
not been in focus in the projed, bu they shoud o course be avered in acommercia system.
Unknown compoundforms are & a rule successully recognised by SCARRIE. Some over-
generation remains to be handed, though.

Suggestion adequacy is the most problematic atribute for the spell chedker of Swedish
SCARRIE. Espedally the high number of errors for which noreplacanent is siggested (60.6
%) is unsatisfadory. A large number of these ae typos (some of them typos in compound),
again an areato which nogrea attention hes been paid in the projed. The measure of wrong
replacements suggested (9.3 % of the cases) may also be improved. Abou half of these cases,
in fad, are due to the fad that the user has wrongly split words at unexpeded places.

The grammar chedker of Swedish SCARRIE targets more than 30error types. 8 d them
were represented in the validation corpus. They refer to errorsin the nominal phrase, errorsin
the verb phrase, word order errors, and erroneously split words. For these eror types, an
overall recdl of 85.7% and a predsion d 92.3% was obtained in a second run after a fine-
tuning of the grammar. This sems to be quite good. It deserves mentioning that SCARRIE
deteded two error instances that were overlooked by the human proof-reader. Still additional
validation studies on a larger corpus is cdled for, in spedfic for an assessment of the validity
of the remaining error types targeted by Scarie. The grammar cheding vali dation results that
were presented above ae the first that we know of for Swedish. A grammar cheding
competitor was annourced by the Finnish company LingSoft in October 1998to be included
in Office 2000.It will work together with the Word spell chedker. As oonasit will be onthe
market, comparative studies will be made.

The Swedish Scarie-prototype seams to be fairly fast, abou 200 words/second, and
using a little lessthan 25 MB of RAM. The memory usage will of cause change with the
commercia Scarie, adding the overheal o a user interface but atotal memory consumption
not excealing 32 MB seans reasonable.

Predsionand recdl areimportant keys to successfor asystem likethis, but equally
important isthe interface ad the way the flaggings and their replacaments and comments are
presented to the user. The Swedish user emphasised the need for convenient means for
acapting or disregarding the suggestions or diagnases offered by the system. They aso
propacsed that the system be interconneded to aword procesor applicaion bu runningin its
own window with threediff erent panes (for target segment, suggestion, and explanation,
respedively). The system shoud remember ealier respornses to the same inpu throughou the
sesgon.



Thelexicd information must be e@y to maintain; thisissie has aready been taken care
of for Swedish Scarie by the aedion d alexicd database with a graphicd interface
ScarrieLexcomprising al the lexicd resources used by the system.
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1 General

The main ojedive of Work Padkage 8 of the SCARRIE projed was to test the system
performance of the prototype. This was dore in co-operation with the two user newspapers,
Svenska Dagbladet and Upsala Nya Tidning. SCARRIE till being a research prototype, the
evaluation hed its focus on the linguistic functionality of the system andits efficiency, as well
as on some aspeds of the usabilit y.

Vadidation was caried ou by runnng Swedish SCARRIE on a orpus of
newspaper text comprising some 15,000 current words from a randamly sampled set of
articles. The total size of the validation corpus provided by the two newspapers amourts to
694,000words.

For user interadion with the prototype a @mmand line Unix-version was
chosen as a more alequate dternative than the simple user interfacethat had been developed
in the projed; the reason for this being that the Swedish users don't as a rule work in a
windows-based environment. The SvD user ran the validation texts on the mmputer at the
developer’'s ste, while the UNT user provided the developer with their material for him to
run. With this approach user feedbad could be taken into acourt, basicdly, onthe run and
the testing could be performed with continuowsly improved functionality.

2 Corpus gatistics

Test corpus sze

UNT SvD Tot.
Words total 7853 6957| 14810
Unique words 3218 2777 5995
Sentencetotal 628 546 1174
Average words per sentence 12.5 12.7 12.6

3 Approach and software

The linguistic functiondlity of the system is tested by comparing the system’ s log-fil e with the
manually proof-read version d the text. The log-file of the Swedish Scarie prototype
contains errors deteded by the spell cheder, as well as errors deteded by the grammar
chedker. The spell cheding errors are marked by #n#, and the grammar cheding errors are
marked by error type cde and the span in which the eror was rewgnised as ill ustrated
below.

Nu récke det i princip med att den som till hor #2#underrr epresenterat kon &

till racki gt kvalifi cerad
--> 2.underrepresenterat

for tjansten for att positiv sarbehanding skall kunnatill &mpas.

An example of a spell cheding error from the log-file

Ett viktigt motiv for de svenska EU-medlemskapet - ocksa for socialdemokraterna

- var just mdjli gheten at vara med i de fora dé& besluten fattas. $43%
--> 43.intervall: 6 - 7typ av fel: gpnpag0l1*: fel nunerus

An example of a grammar cheding error from the log-file

! See Appendix.



In the validation process the log-file is compared with the manually proof-read version d the
text and the original raw version. This process is sippated by two kinds of validation
software, ore direded towards the output of the spell chedker, i.e. Danish kraut, and ore
direded towards the output of the grammar cheder, i.e. Swedish scareval (seeMats 1999.

Kraut seaches the log-file for spelling errors (see eg #2#underrrepresenterat in the
example dowe), compares the results with the manualy proof-read version d the text, and
produces measures of recdl, predsion and suggestion adequacy (see eg. --> 2. Underrepresenterat
in the ébove example). In the evaluation, information abou spell chedking error type is also
important. This is a problem, however, since the spell chedker does nat distinguish between
error types. All spelling errors were originally are marked by ‘#n# in the log-fil, and thisis
what Kraut looks for. (On-going development of the spell chedker at UU is direded towards a
distinction between dfferent spelling error types; so far, cepital letter errors get a unique
marking ‘$). Thus the analysis of the different spelling errors had to be performed manually
by an examination d bad flags, misses etc. in the log file. Thisis quite alaborious task, and
the reason why only a minor part of the validation corpus (15,000words) could be treaed in
the validation task. As a result of the manual analysis, the arors were then grouped into
meaningful caegories, and statistics were acordingly produced, see4.1.2below.

Scareval produces HTML tables of grammar error frequencies, based onthe log-fil e, the
user’'s correded text, and the original raw text. Prior to the gplicaion d scareval, errorsin
the manually proof-read text have to be assgned error type @des in acordance with the
Scarie aror typology; thistext versionis used by scareval as afadt (“golden standard”). For
an analysis of the arors deteded by Scarie, scareval aso presents the sentences in which the
errors were found aligned with the origina text. The program distinguishes between four
different cases, i.e. 1) errors deteded by SCARRIE and the human proof-reader and assgned
the same error code, 2) errors deteded by SCARRIE only, 3) errors deteded by the manual
proof-reader only, and, finally, 4) errors deteded by the human proof-reader and SCARRIE
and asdgned dfferent error codes. All the way through the earor type mdes are used.
Examples of ead case ae given below. S denotes SCARRIE, H denctes Human, and F
denotes Fadt. 066 anaotes the UNT corpus, and 000the SvD corpus. Further, the sequentia
number of the sentencein the @rpusis given.

1)

GPVFMF01 066570

S: $GPVFMF019Dérefter var har han verksam som byggredsanickare och ven finsnickare.
H: $GPVFMF01$Daérefter var har han verksam som byggradssnickare och aven finsnickare.
F: Dérefter var han verksam som byggredsanickare och &ven finsnickare.

2)

GPNPAG01 000570

S: $GPNPAGO1%Paliti ker och tjansteman vill ga mer varsamt fram och ta hansyn ocksatill de positiva vardena
som oftafinnsi det har omradena.

H:

F.

3)

PUCOPHO03 000322

S: For riskpersoner till exempel ddre och hjartsuka med svéra symtom kan det dock vara rekommendabelt att
uppstka §ukhusvard.

H: $PUCOPHO3%F0r riskpersoner till exempel dldre och hartsjuka med svara symtom kan det dock vara
rekommendabelt att uppsoka sjukhusvard.

F: For riskpersoner, till exempel ddre och hjartguka med svéra symtom, kan det dock vara rekommendabelt att
soka s ukhusvard.



4)

06663

S. $SE0S02$ Jag lyssade #idag (I6rdag) p& #Ekonomiska klubben i radion, som gick igenom ala de
#konjunkturprognoser  som kommit fran banker, konjunkturinstitut, kommun- och landstingsforbund,
#arbetstagar - och #arbetsgivarforbund under varen.

H: $GRDWID01%Jag lyssnade idag (I6rdag) pa Ekonomiska klubben i radion, som gick igenom dla de
konjunkturprognoser som kommit fran banker, konjunkturinstitut, kommun och landstingsférbund, arbetstagar -
och arbetsgivarférbund under véren.

F: Jag lysshade i dag (I6rdag) pa Ekonomiska klubben i radion, som gick igenom alla de konjunkturprognoser
som kommit frdn banker, konjunkturinstitut, kommun- och landstingsforbund, arbetstagar- och
arbetsgivarforbund under véren.

Validation measures are defined as foll ows;

Reall:
* no. d valid words aacepted / total no. d valid words
e no. d erorsflagged / total no. d errors

Precision:
* no. d corred flags/ total no. d flags

Suggestion adequacy:
* no. d hitsoninitial suggestions/ total no. d goodflags
* no. d hitson noninitial suggestion/ total no. d goodflags

* no. d misses/ total no. d goodflags
* no. d timesnosuggestionisoffered / total no. d goodflags

4 Results
4.1 Spell checking

4.1.1 General functionality measures

Reall
UNT SvD Tot.

Valid words 7797 6213 14010 %
Valid words accepted 7651 6081 13732 98.0
Valid words rejeded (bad flags) 146 128 274 2.0

Invalid words (real errors) 56 144 200
Red errors gotted (goodflags) 56 137 193 96.5
Red errors missd 0 7 7 3.5

Precision

UNT SvD Tot.

Flaggings 202 265 467 %
Goodflags 56 137 193 41.3
Bad flags (fal se paositi ves) 146 128 274 58.7




Suggestion adequacy

UNT SvD Tot.

Goad flags 56 137 193 %
Hitsoninitial suggestion 19 37 56 29.0
Hits on noninitial suggestion 2 0 2 1.0
Misses (suggestions offered, nore crreq) 0 18 18 9.3
No suggestions off ered 35 82 117 60.6

Many of the incorred flags produced by SCARRIE were due to an ursatisfadory treagment of

abbreviations, phrases, proper names, markup codes, numbers, and typographicd signs.

4.1.2 Categorised functionality measures

Valid wordsrejeded (bad flags)

Type of word UNT SvD Tot. %
Idiomatic expresson (or part of one) 30 13 43 15.7
Compoundform 8 31 39 14.2
Loan word 0 5 5 1.8
Numbers, dates, currency, units of measure 16 1 17 6.2
Proper names 35 13 48 17.5
Acronyms, abbreviations, symbals 12 24 36 13.1
Tednicd terms 1 0 1 0.4
Other 44 41 85 31.0
Total 146 128 274 100.0
Real errors missd

Typeof error UNT SvD Tot. %
Capital letter error 0 3 3 42.9
Word formation error (hyphens, binding

morphemes, etc.) 0 1 1 14.2
Spelli ng errors 0 0 0 0
Typing errors 0 3 3 42.9
Other problems 0 0 0 0
Total 0 7 7 100.0
Incorrect or no suggestions offered

Typeof error UNT SvD Tot. %
Capital letter error 0 5 5 9.4
Word formation error (hyphens, binding

morphemes, etc.) 0 10 10 18.9
Spelli ng errors 0 0 0 0




Typing errors 3 23 26 49.0
Other problems 0 12 12 22.6
Total 3 50 53 100.0

Problem areasthat need to be further eaborated
Abbreviations

Colon-word formation

Mark-up code

Foreign words

Heallines

Proper names

Compounds

» Position d the hyphen

e Compoundd phrases

»  Compound with short segments —which segments shoud be dl owed?

Noohs~wdbE

Unimplemented
Formatting of digital expressons

4.2 Grammar cheding

4.2.1 Grammar checking measures

The grammar chedker of Swedish SCARRIE targets more than 30error types (seeAppendix).
8 of them were represented in the validation corpus,i.e.

e erorsinthe nomina phrase: GPAPAG03, GPNPAGO01, GPNPAG02, GPNPAGO03
e erorsintheverb phrase: GPVFMFO1

» word order errors. GPWOABO03

» gplit words: SEWFSWO01, SEOS02

For these aror types, an oweral recdl of 76.9% and apredsion d 83.3% was obtained. Two
errors deteded by SCARRIE were overlooked by the human proof-reader. These results
seamed to be fairly good. Still an analysis of the antexts where SCARRIE had misbehaved
indicated, that the figures might be further improved by fine-tuning the grammar. This was
dore, andapredsion d 92.3% andarecdl of 85.7 % was achieved in asecondrun.

Two types of shortcomings with regard to the inpu were encourtered duing the
validation process Oneis due to cases where the spell chedker has made an incorred analysis
of aword that is outside the dictionary. The other is due to wrong sentence segmentation. The
system may be improved in bah respeds. However, in arder to arrive & a reliable sentence
splitti ng, the typographicad markings in the newspaper articles have to be taken into acourt
and presented to SCARRIE in away that it can hand e, e.g. in an SGML format.
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Frequencies of error typesrepresented in the validation corpus

First run
Code Scarie Human - Predsion Recdl
Good Bad Good Miss
SEWFSWO01 1 0 1 0 100.0% 100.0%
GPAPAGO03 1 0 1 0 100.0% 100.0%
GPNPAGO01 4 1 4 1 80.0% 80.0%
GPNPAGO02 0 0 1 0 - 0.0%
GPVFTS03 0 1 0 0 0.0% 0.0%
GPWOABO3 1 0 0 1 100.0% 100.0%
GPNPAGO03 2 1 2 0 66.6% 100.0%
Sum: 10 3 1 76.9%4 83.3%
Second run
Code Scarie Human - Predsion Recdl
Good Bad Good Miss

GPAPAGO03 1 0 1 0 100.0% 100.0%
GPNPAGO01 5 0 5 1 100.0% 83.3%
GPNPAGO02 0 0 1 0 - % 0.0%
GPNPAGO03 1 0 1 0 100.0% 100.0%
GPVFMFO1 1 1 1 0 50.0% 100.0%
GPWOABO3 1 0 0 1 100.0% 100.0%
SEWFSWO01 1 0 1 0 100.0% 100.0%
SEQS02 2 0 2 0 100.0% 100.0%
Sum: 12 1 1 92.3% 85. 7«

The validity of the remaining error types currently targeted by SCARRIE has to be sssessed
by validation studies of alarger corpus.

The dominating error type outside the defined scope of SCARRIE is purctuation,
notably errors in the use of the comma. Except for quite speda contexts, the detedion d
errors in the use of the mmma must be based ona reliable recognition d clause boundaries.
This is feasible within the ScarChed framework, bu requires further development of the
grammar to an extent that was outside the scope of the projed. Another major bregk through
into more eror types would be feasible if valency information could be taken into acourt in
a systematic way. So far, valency information in ScarChedk is limited to individual lexicd
items. Including valency aspeds in a systematic way would require asubstantial extension d
the dictionary, also that outside the scope of the projed, bu inside the ScarChedk grammar
chedking strategy.

The grammar chedking validation results that were presented above ae the first that we
know of for Swedish. A grammar chedking competitor was annourced by the Finnish
company LingSoft in October 1998to be included in Office 2000. It will work together with
the Word spell chedker. As sonasit will be onthe market, comparative studies will be made.
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5 Efficiency evaluation

The Swedish Scarrie-prototype seans to be fairly fast, abou 200 words/second, and wsing a
littl e lessthan 25MB of RAM. The memory usage will of cause diange with the commercial
Scarie, adding the overhead of a user interface bu a total memory consumption d naot
excealing 32 MB seans reasonably ok.

6 Usabili ty
Predsionandrecdl are important keys to successfor asystem like this, but equally important
istheinterface adthe way the flaggings and their replaceanents and comments are presented
to the user.

The Swedish user emphasised the neal for convenient means for disregarding, or
accepting the suggestion a diagnaosis or offered by the system. They al'so propaosed that the
system be interconneded to aword processor application but running in its own window with
threepanes for the target segment, the suggestion, and the explanation, respedively. The
system shoud remember ealier resporses to the same inpu throughou the sesson.

The lexicd information must be eay to maintain.
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Appendix

Error types targeted by Swedish Scarie

SYSTEMATIC SPLIT COMPOUNDS: SEWF

SEWFSWO01 Split compound
SEWFSW13 Split compound

*Upplands kusten => Upplandskusten
*|IT fakulteten => IT-fakulteten

AGREEMENT ERRORS at CLAUSE LEVEL: GPAG

GPAGNAO1
wrong number in the complement
GPAGNAO03
wrong gender in the complement

*Tavlingen blev valdigt besvérliga.

*LO-distriktet i Stockholm &ar negativ och
poangterar vikten av att alla elever uppnar
Hogskolekompetens.

ERRORS IN CONJUNCTIONS: GPCN

GPCNCCO02

*Om gladjebeskedet som omvandlades till en chock som
vande upp och ned pa hela deras tillvaro och
holl pa att krossa saval halsa, aktenskap och ekonomi.

ERRORS IN THE NP: GPNP

GPNPAGO1
Number agreement

GPNPAGO02
Gender agreement

GPNPAGO08
Number agreement: noun - apposition

GPPNPAGO03
Wrong species in the head noun

GPNPAG14
wrong species in certain adjectives

*Efter forberedelser av sina nya utrikesminister, Mrs
Albright, som hade ett mote med sin kollega Primakov,
har den rullstolsbundne Clinton traffat Jeltsin i
Helsingfors.

*En eventuellt segerfest far vanta.
*Thage G Pettersson har skyllt pa sina foretradare
Anders Bjork.

*De kanske mest personliga omraden &r de som nu
lyfts fram.

*Barnen far anvanda sin egna energi.

ERRORS IN THE AP: GPAP

GPAPAGO1
Disagreement: parallel adjectives

GPAPAGO02
Disagreement: coordinated adjectives

*En upptrappad psykologiska krigforing véantar.

*Saknade faktiskt och praktiska mojligheter att havda
sig.

ERRORS in PP: GPPP

GPPCOFO01
Wrong pronoun case

*For de som verkligen anvander katalogen var det bra.




ERRORS IN THE VF: GPVF

GPVFAIO1
inf + inf => finite form + inf

GPVFAMO02
wrong verb form after
modal

GPVFAMO3
wrong verb form after
auxiliary

GPVFIPO1
Finite form after "att”

GPVEMFO1
Two finite verbs

GPVFMF04
Infinite form in the predicate

GPVFMF05
Supine instead of imperative

GPVFOPO1
Double s-passive

GPVFTS03
Double supine

*Om manniskor borja tro pa en férandring, sa blir allt
battre.

*Hur trygghet inte langre kan var statisk utan ligga i

férnyelsen, utvecklingen och férandringen.

*Polisen har horde flera vittnen under kvéllen och
utredningen kommer att fortsatta under tisdagen.

*Han har lovat att i alla fall skall sl Turkiet.

*Det blev bytte dock namn i samband med den forsta
privatiseringen under Thatcherepoken.

*De avskedade kvinnorna fa radet att starta eget.
*Betankt ocksa de anlaggningskostnader som tillkommer.

*Saken har forsokts tystas ner.

*Vi hade velat sett en storre anslutningstakt, sager Dennis.

WORD ORDER at CLAUSE LEVEL: GPWO

GPWOABO03

finite verb + adv

=> adv + finite verb

in subordinate clauses

GPWOABO4
inf + adv => adv + inf

GPWOINO1
inversion => no inversion

GPWOINO02
no inversion => inversion

*Men vi maste 4nda begransa oss pa grund av att det
saknas framfor allt tid i hallarna.

*Man kan tro inte sina oron.

*Jag undrar vad gor de sma busungarna.

*Nu man kan testa de kommande versionerna av
programvaran.

VERB VALENCY ERRORS: GPVV

GPVVIPO1
"att" missing
after some verbs

GPVVIP02
"att" missing
after preposition

GPVVIPO3
"att" doubled

*Vad jag forstar kommer Halsingborgshem skicka upp 12
miljoner till skatteministern.

*Vidare ska pengar omfordelas till bland annat satsningar
pa Internet for stodja myndigheters och foretags
miljdarbete.

*Att Sveriges ekonomi ar stark igen kommer att méarkas i

manniskors vardag och det kommer att att markas i
kampen for jobben.
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GPVVIP04
"att" to be removed

GPVVMVO01
Finite verb missing

GPVVPCO05
Passive after some verbs

*Sverige borjade att klassa karnkraftsincidenter enligt den
internationella standarden.

*Man kanske inte behov av storre resurser.

*Huset &mnar byggas.

PARENTHESES: GRPA

GRPAPP
Parenthesis missing

* Nasta etapp innebar sakring av brottet, sprangning och utplanande
av kalkmassorna (1994 hade 5 000 kubikmeter sprangts!

PUNCTUATION: PUES

PUESECO03
Period instead of question mark

*Ar det rattvist och solidariskt.




