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The aim of this task is to specify a grammar checking machinery
for Scarrie and to identify an appropriate technology. Three
investigations were carried out, i.e. explorative work on the
CORRie fragment analysis approach for Danish, and Swedish,
and on ScarCheck, the chart-based test version of a grammar
checker for Swedish. In addition, an inquiry on commercial
software was made. It was concluded that CORRie with two
options for grammar checking, i.e. CORRie fragment analysis
approach (for Danish and Norwegian) and ScarCheck (for
Swedish) will serve as the best technology base for the Scarrie
pilot.



Exeautive Summary

The main oljedive of thistask isto spedfy the demands on the functionality of the Scarie
grammar chedking macdinery andto dedde on atechndogy baseline in acardancewith this
spedficaion.

Even though the focus of this task is on grammar cheding, its integration with the operation
of the spell chedker isvital and hesto be given duwe atention. Accordingly, three dternatives
for atedhndogy baseline for combined spell chedking and grammar chedking were identified
and evaluated:

1. CORRiefor word chedking and CORRie fragment analysis for grammar cheding
2. CORRiefor word chedking and ScarChedk for grammar cheding
3. Externa commercia software

Threediff erent investigations were caried ou, i.e. explorative work onthe CORRie fragment
analysis approach for Danish (seePaggo, P. 198) and Swedish (seeWedbjer Rambell, O.
1998, and onScarChed, the dhart-based test version d agrammar chedker for Swedish (see
S&gvall Hein, A. 1998, 19981). In addition, an inquiry on commercia software onthe market
was made.

For theidentificaion d commercial software for combined spell cheding and grammar
cheding a questionraire was compil ed. It also serves as a software spedficaionand as a
basis for comparing and evaluating commercial software with the two CORRie dternatives.

The results of the inquiry were merged into the questionraire together with the results of the
investigations of CORRie fragment analysis and ScarChedk (seeSagvall Hein et al. 1999.
From these data it was concluded that CORRie with two options for grammar chedking, i.e.
CORRie fragment analysis (for Danish and Norwegian), and ScarChedk (for Swedish) would
serve & the best techndogy baseline for the Scarrie pil ot.
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The main ohjedive of thistask isto spedfy the demands on the functionality of the Scarie
grammar chedking madiinery and to deade on atechndogy baseline in acardancewith this
spedficaion. In pusuing this goal threediff erent investigations were caried ou, i.e.
explorative work onthe CORRIie fragment analysis approach for Danish (seePaggo, P. 1998
and Swedish (seeWedbjer Rambell, O. 1998, and onScaChedk, a dhart-based test version
of agrammar chedker for Swedish (seeSagvall Hein, A. 199&, 1998l).

In addition, an inquiry on commercial software on the market was made. The results of the
inquiry were merged into a mmmon questionraire together with the results of the
investigations of CORRie fragment analysis and ScarChed. From these data it was concluded
that CORRie with two options for grammar cheding, i.e. CORRie fragment analysis (for
Danish and Norwegian), and ScarChedk (for Swedish) would serve & the best tecdhindogy for
the Scarrie pil ot.

I ntroduction

Even though the focus of this task is on grammar cheding, its integration with the operation
of the spell chedker isvital and hesto be given duwe atention. Accordingly, three dternatives
for atedhndogy baseline for combined spell chedking and grammar cheding were identified
and eval uated:

1. CORRiefor word chedking and CORRie fragment analysis for grammar cheding
2. CORRiefor word chedking and ScarChedk for grammar cheding
3. Externa commercial software

Thus threediff erent investigations were caried ou, i.e. explorative work onthe CORRie
fragment analysis approach for Danish (seePaggo, P. 199§ and Swedish (seeWedbjer
Rambell, O. 1998, and onScaChedk, a dhart-based test version d a grammar chedker for
Swedish (seeSagvall Hein, A. 1998, 1998K). In addition, an inquiry on commercia software
on the market was made.

For theidentificaion d commercial software for combined spell cheding and grammar
cheding a questionraire was compil ed. It also serves as a software specificaionand as a
basis for comparing and evaluating commercial software with the two CORRie dternatives.

The results of the inquiry were merged into a cmmmon questionneire together with the results
of the investigations of CORRie fragment analysis and ScaChedk (seeApp. J. It cgptures
and summarises the data on which the conclusions regarding techndogy baseline ae drawn.



Software spedfication in termsof a questionnaire

The questionnaire was produced in two versions, ageneral version with some basic questions
for afirst run (seeApp. 1), and amore detail ed version with follow up questions (seeApp.2.
It comprises questions onword chedking as well as on grammar cheding. Below we will
focus onthose aspeds of the software spedficaion that are vital in grammar cheding andin
the integration d spell cheding and grammar cheding. Before that, however, we will report
onthefirst run d theinqury of commercial software.

An inquiry on software for combined spell chedking and grammar
chedking, 1st run

A list of companies to approach was compiled jointly by the partners and resporsibiliti es were
distributed:

Target companies and responsible partners:

Good Language Software WF
Inso WF
Inxight CST
Le Corredeur WF
LingSoft uu
Microsoft (Word 7/8) WF
Morphad_.ogic uu
Rabbit Soft WF
Skribent SvD
Soft-Art WF
Tansa SvD
Terracom WF

Resultsof thefirst run

Company Partner Response
Good Language Software WF 1
Inso WF 1
Inxight CST 1
Madhina Sapiens (Le Corredeur) WF 2
LingSoft uu 1
Microsoft (Word 7/8) WF 0
Morphad_.ogic uu 2



Rabhit Soft WE 0
Skribent SvD 1
Soft-Art WE 1
Tansa SvD 0
Resporse:

0: noanswer,
1.  NOto oreor more of thefirst four fundamental questions
2:  YEStothefirst four fundamental questions

Terracom could na be identified as alanguage engineaing company and was left out.

Maadina Sapiens gave Y ES as an answer to the first four questions; however, they sean to
have amisunderstood question No 2,focusing on robustness The answer to this questionis
YES, even thouwgh the information given onthe homepage of the ammpany clealy states that
the grammar chedker basis its operation oncomplete parsing. (Thisisin acerdancewith the
conclusions made by UU in thework onWP 6.1, A study of three @mnercial grammar
checkes, Le Corredeur from Machina Sapiens being one of the grammar chedkers that were
examined.)

LingSoft and Inxight are both well-known providers of finite-state techndogy, atedindogy
that has been suggested several timesin the curse of the projed. Both companies also agree
that finite state techndogy shoud be interesting as a basis for spell cheding and grammar
chedking. However, nore of the companies may provide a @mmercial software today with
cgpadties for grammar chedking.

It was concluded from the results of the first runthat only the Hungarian company
MorphaoLogic was arelevant target for foll ow-up questions. (The full documentation o the
exploration d thefirst runisavailable & UU.)

An inquiry on software for combined spell chedking and grammar
chedking, 2nd run

2ndrun comprises only three dternatives, i.e. Morphd_ogic and the two CORRie dternatives.
In ather words, there ae two aternatives for a spell cheding software, i.e. MorphaLogic and
CORRIig, andthree dternatives for agrammar cheding software. A full aceount of the results
of theinvestigationis presented in App. 2.

In evaluating the two spell chedking alternatives we will not make a @mplete cmparison o
the answers to the questionraire here; we only bring up some fundamental aspeds of
MorphaLogic that we find make it unsuitable & a spell chedker for Scarrie, i.e.

1. Vague dataonresources required for conversion to another language (Isthere a
version for another language?)

2. Test versionfor Hungarian oy (How can we make atest, na knowing Hungarian?)

3. Stemand affix dictionary (As motivated in TA, Scarie will be based onform
dictionaries.)



4. Vague answer to questions concerning corredion principles
5. No performancefigures

Themain goa of thistask isto spedfy software for grammar chedking, and here we will
concentrate onthose aspeds of the investigation that we find fundamental in grammar
cheding and in the integration d grammar chedking and spell cheding.

Robustness

A grammar chedker for unrestricted text must be &le to cope with incomplete grammaticd
data; complete parsing is no viable dternative. Two alternatives for ensuring parsing
robustnesswere identified, fragment analysis and pertial parsing. (The answers given by
MorphaLogic to this isauie were vague.)

Fragment analysis and shallow parsing in the CORRie framework

The CORRIie parser was originally designed for complete parsing (Vosse 94). This means
that for ead inpu the parser has to buld some structure spanning it from beginning to end.
However, as suggested by Vosse (email communication, February 1998, a sentence may be
analysed in terms of fragments that are not fully speafied, rather than in traditional
constituents. A shallow parse may thereby be generated.

"Although afull sentence parse must be produced, rules may be written covering a sentencein
fragments. Hereby it is possble to focus on the interna structure of certain syntadic dements
leaving other elements unanalysed or unidentified.” (App. 2 2.1) This approach has been
explored for Danish (Paggio 1998 and Swedish (Wedbjer Rambell 1998. Errorsin NPs have
been in focus of both investigations.

Error recognitionin CORRieis caried ou by means of feaure overriding medanism built-in
in the system, and by means of the goplicaion d error rules, i.e. rewrite rules rules explicitly
describing incorred patterns. Both strategies were succesgully explored within the CORRie
fragment approadh.Being robust, the system does not crash when a parseis not produced; an
error may be overlooked bu that's al thereistoit.

The onclusions of the two investigations of the CORRie fragment analysis approach dffer
slightly between the two languages:

Conclusions regarding CORRe fragment andysis for Danish
"To conclude, these experiments $how that although a wmplete parse spanning over the
whole sentence must be generated for CORRie to be ale to remgnise and corred an error,

this parse need na be too complex or computationally expensive.” (Paggio 1999.

The Danish experiment with CORRie was direded towards NPs only.

Conclusions regarding CORRe for Svedish



"It isquite possbleto cgpture agreanent errorsin NPs of diff erent syntadic complexity using
the fragment analysis approach. The minor test presented in this report shows accetable
results. However, many agreament errors may not be recognised dueto lexicd ambiguity. [..]

To expand the grammar to embrace eroneous verb sequences and poblems at clause level
such as missng main verbs in the fragment analysis framework would be much more difficult
to achieve compared to agreement errorsin noun phases." (Wedbjer Rambell 1998

Partial parsing by means of Scar Chedk

In the ScarChedk model robustnessis ensured via partial parsing and the gplication o locd
error rules. By partial parsing we understand an approadch where there need na be an analysis
spanning the entireinput. Only certain types of constituents are analysed, such as NPs, PP,
APs, AdvPs, and VGs (the verba core of the VP). The mnstituent analysisisalso robust in
itself in that it all ows for feaure relaxationfor catching feaure violations, such as agreement
errors. Typicdly, there ae no sentencerules. Segments that are not covered by grammar rules
are stepped by in the analysis. As oppased to the fragmens in the CORRie fragment analysis,
unanalysed segments nead nd be foreseen in the grammar.

Therules are formulated in a procedural formalism and invoked batom-up at the recognition
of lexicd categories. For instance the recognition o a determiner leals to the invocaion o
an NP-rule (designed for the reaognition d NPsintroduced by determiners). Locd error rules
are formulated in the same formali sm as the grammar rules and invoked in the same manner.
Whereas the partial parsing rules generate li nguistic descriptions that may be used by other
rulesin the analysis, the gplicaion d thelocd error rules generates descriptions of
erroneous fragments of that are nat to be used by other rules.

ScarChed has only been applied to Swedish. It handles errorsin NPs, APs, PPs, VGs, and at
clause and sentencelevel (App. 2 11.3-11.9.

Err or coverage

Error coverage is an important asped when it comes to dedding on agrammar chedking
techndogy.

The Scarie pilot isnot aiming at handling all grammaticd error that may occur. Only some
types will be avered, i.e. asubset of those that were identified in WP 2 (seeDEL 2.1.1.2,
DEL 2.1.2.2 DEL 2.1.3.2. Thefiltering processwill take aror type and error recognition
feasibility into acourt (seeDEL 6.2x), in addition to frequency and user requirements (User
requirements - Language and Typogaphy, Scarrie mmon workspace Scarie Users).

For an instance, ac@rding to the Swedish error data base, errorsin the NP dominate (40%),
followed by verb valency errors (17%), errors in the PP (11%), and errorsin the VG (8%), see
further DEL 2.1.3.2, p. 1R The handling of valency errorsis outside the scope of the Scarie
projed, the main reason being insufficient resources in terms of manpower. (Defining and
including valency frames into the dictionary to the extent that would be required for handling
such error typesin ageneral fashionwould need a projed of its own.) User requirements
include erorsinthe NP, errorsin the VG, and several types of errors at clause and sentence
levels. Consequently, the Scarrie grammar chedker for Swedish aims at covering errorsin the



NP, errorsin the AP, errorsin the AdvP, errorsin the VG, some errorsin the PP, and severd
error types at clause and sentencelevel.

As regards Danish and Norwegian, apart from NP agreement errors, the set of error typesto
be cvered has 2 far not been finali sed.

MorphaLogic reports no handling of agreamnent errors ("Agreanent isnot a aiticd problem
in Hungarian®", App 2 11.1). It isdifficult to seehow agreanent errors might be captured in
the Morphad_ogic framework, becaise no concrete answers to the questions concerning
grammar formalism were given ("locd grammar rules’, App. 11) and noill ustrative example
of the formali sm was presented.

Err or correction

The CORRie grammar chedker generates corredions for thase arors that are recognised as
fedure violation errors. It looks up the incorred word in the dictionary, finds its lemma, and
seaches for an aternative word form with the mrred set of fedures. If there ae severa
candidates, the program choacses the dternative with the shortest edit distanceto the aroneous
word. No corredionis generated for errors reaognised by means of loca error reaognition
rules or if the corred word form is missng in the dictionary.

So far, ScarChed comprises no error corredion mechanism. An implementation d the same
principles for error corredion as those used in CORRIie presents no general problems.

Cooperation with spell chedker

For efficiency, space and maintenancereasons, it isimportant that a combined program for
spell cheding and grammar chedking uses the same dictionary for both functions, and that
dictionary seach is caried ou only once (seeSagvall Hein, A. 1997.

Thisisthe caein CORRie. The main dctionary contains explicit information required for
spell cheding, and information required for the syntadic processng in terms of syntadic
codes. Before this information may be used by the parser the codes have to be trandlated into
the linguistic formalism (feaure structure) used by the parser.

I ntegrating Scar Chedk into the CORRIie framework

ScaChed isaviable dternative to the CORRie fragment analysis only insofar asit can be
integrated into the CORRie framework, or with ancther powerful spell chedker. In
comparisonwith ather spell cheding software on the market, CORRie stands out asarich
andflexible dternative (seeApp. 9. Because of this, and kecause of the goodresults
adhieved with ScaChed with resped to the Swedish target error types, work was initiated on
integrating ScarChedk into the CORRie system, in spite of the difficulties that had been
foreseen (Music, B. 197).

Interfadng spell cheding and syntadic parsing in CORRie, basicdly, amourts to forwarding
and trand ating the syntadic codes that are asociated with the words as they are recognised
by the spell chedker. If anew parser isinserted these mdes haveto be tranglated to the format
used by that parser. Most words are reaognised as aresult of succesdul seachin the
dictionary (main dictionary of oneword urits, and multiword dctionary of phrasal words),



and the syntadic codes may be retrieved from there. However, for words outside the
dictionary, that are recognised by means of rules (e.g. compounds, proper nours, numericd
expressons) or by other means (signs of purctuation) syntadic codes have to be generated
acordingly.

In integrating the ScarChedk grammar cheder into the CORRIie platform several technicd
problems had to be solved concerning the proper generation and forwarding of codes
representing syntadic ambiguities, and d codes for words outside the main dictionary. As
regards the ancrete steps that were taken in the integration process seeApp. lll. Solving
these problems was just asimportant for a succesgul redisation o the CORRie fragment
analysis approad. Integrating a new parser into CORRieis from now on a straightforward
operation that may be redised viathe exchange of the trandation table.

ScarCheck has two basic modues, a thart parser and a dhart scanner. The parser builds as
much structure a the grammar all ows, and the scanner traverses the dhart colleding and
reporting errors (Sagvall Hein 1998). Below we present an example of theinput to the
ScarChedk chart parser forwarded from the CORRie spell chedker.

> Folk vantade formodligen pa det storr e maskinerna ach traktorerna [People were
probably waiti ng for the bigger madines and tradors)

(sp '((NNNXIB ) (VBARM PCPXSDB ) (ABX ) (PR ABX ) (PNNSZ
NNNSIB ALNSD ) (AVXXXBC ) (NNUPDB ) (CN ) (NNUPDB )))

The dhart parser isinvoked by means of afunctioncdl "sp” andaquaed list of arguments.
Eacdh argument isalist of one or more syntadic codes, e.g. ore wde ain (NNUPDB)=
noun, drum, plural, definite, basic case, for maskinerna, traktorerna, or two alternative
codesasin (PR ABX )= prepasition a adverb for p& It builds aninitial chart in which
eadt syntadic codeis represented by an edge of its own, and processng starts.

Reportchart scans the dhart generated by the parser, and in this exampleit will find an edge
with an error message (GPNPAGO01) spanning a sequence of edges from vertex 5 to vertex 7,
and generate an error messge acordingly:

> (reportchart)
INTERVALL [INTERVAL]: 5,7
FEL [ERROR]: number agreement in premodifier - noun

In App. 1V afew more examples of input to ScarCedk and its results are presented.

Performance

Reall and missngerrors
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Recdl may be tested systematicdly only when the set of target error types has been
determined. Thisis, basicdly, the cae for Swedish (see dove), whereas sme dedsions
remain to be made for Danish and Norwegian'.

Tests that were caried out so far for Swedish show that recdl with resped to the target error
typesis stisfadory in the arrent implementation d ScaChedk, bu not in the aurrent
implementation d the CORRIie fragment analysis approach.

Tests caried ou so far on Danish in the CORRie fragment analysis model show that recdl
with resped to fundamental NP agreement errorsis satisfadory.

Precision and false alarms
Thetests that were caried ou so far show that satisfadory preasion may be atieved in bah
frameworks.

Sped

Procesgng time depends crucialy onthe speed of the processor of the computer. Therefore it
isnot quite relevant to present figures on processng timein isolation. However, at UU a
comparison was made between ScarChedk, and CORRie fragment analysis. The same test
sentences were run onthe same cmputer. Processng time for ScarChedk was roughly 3.25
times dower than for CORRie (App.2 p. 16. A fador that was not taken into acourt though
wasrecdl. ScarChed deteded more aror types than CORRIe. Still we may safely conclude
that ScarChedk in its current implementationis $ower than CORRie. Thisis not surprising.
The ScaChedk parser iswritten in Lisp, and it comprises a macdinery with many functions
that are not nealed for the purpose of grammar chedking. Roughly, only 3,000li nes of code
out of atotal of 10,000arerequired. If aUCP light is €leded (based onthese 3,000li nes of
code) and rewritten in C, processng speed will i ncrease substantiall y and the resulting pil ot
med the needs for a mmerciali sation.

Size
Regardlessof grammar cheding aternative, size seemsto present no problems for the Scarrie
pil ot.

Conclusions

* CORRieoutperforms MorphaLogic as aspell cheder for Scarie.

» Both the CORRIie fragment analysis approach and the ScarChedk approach ouperform
MorphaLogic as agrammar cheding aternative for Scarie.

* Itisposgbletointegrate an external parser into the CORRie framework, and CORRie
with two options for grammar chedking, i.e. CORRie fragment analysis, and ScarChedk
will provide the best platform for the Scarie pil ot. Seeproposed architedure below.

! Systematic tests onalarge scde will be caried ou inWP 7.
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Current implementation d CORRie fragment analysisis faster than the Lisp version d
ScarChedk, and CORRie fragment analysis has a potential for covering more &ror types.

Current implementation d ScarChedk for Swedish covers more eror types than CORRie
fragment analysis approad, and ScarChedk has a potential for speeding up (UCP light in
C).

Current demands on grammar chedking functionality in terms of error coverage ae found
to be higher on the Swedish market than onthe Danish and Norwegian markets.

» Consequently, the UCP light version d ScarChedk will be the best option for
Swedish.

* CORRiefragment analysis approach will be the best option for Danish and
Norwegian.



Architedure
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Appendix |

Questionnaire for An inquiry of software for combined spell chedking and grammar chedking, 1st run
(The questionnaire was compiled by UU with input from CST and HIT).

O A W N P

~

10

11

12

I may provide a ommercia software that performs ell chedking and grammar chedking.

It isrobust and appliesto unrestricted text.

Dictionaries and grammar are eaily interchanged for diff erent languages.

It uses the same dictionary for spell chedking and grammar chedking.

It recognises corred words that are not in the dictionary (by compound analysis and/or other means).

It suggests well -motivated corredionsin a preferred order based e.g. on pronounciation, string simil arity,
and fregquency.

The dictionary may include non-approved words and phrases, and suggest replacaments.
It inserts hyphenation pasitions in accordance with markings in the dictionary.
It considers diff erent style registers.

The dictionary may include multi-word expressons for corredion of misgelled idioms and parsing
efficiency.

a) Agreement errorsin various phrase types (NPs etc.)

b) Erroneous verb sequences

¢) Fundamental construction errors at clause level
Performance

(Fed freeto state performance datain your own terms.)

The software runs on a mmputer with the foll owing basic requirements:

It works with the foll owing speed:
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Appendix Il

Monday, 18May 1998

An inquiry on software for combined spell chedking and grammar
chedking

by

Anna Sagvdl Hein, Patrizia Paggo and Olga Wedbjer Rambell
with contributions from
Bart Jongejan, Leif-Joran Olson,
Claus Povisen and Per Star béack

Software alternatives under consideration:

1st alternative:
CORRIiefor spell chedking and grammar cheding
Main investigator: CST

2nd alternative:
CORRIiefor spell chedking and Scar Ched for grammar chedking (CO +SC)
Main investigator: UU

3rd alternative:
MorphoL ogic for spell chedking and grammar chedking (MOR)

Answersto the questionnaire:
1Itisa commercia software that performs gell chedking and grammar cheding.

CORRi€: YES.
(So far, the grammar chedking part of the software has not been used in a
commercia product.)
CO+SC: YES.
(So far, the grammar chedking part of the software has nat been used in a
commercia product. Some work is needed to adapt it to such ause.)
MOR: YES

2 It isrobust and applies to urrestricted text.



CORRie:

CO+SC:

MOR:

18

YES

It processes flat text with virtually unlimited line length. The program runsin a
very stable way, which dces not mean that it iswithou errors.

There ae afew problems with the layout that can probably al be solved
relatively easily:

e Output iswritten with amax column width that is defined as an input
parameter (with ahard coded upger limit that can be eaily changed, bu
necesstates recompil ation). Input text with wider columnsis wrapped
between words - sometimes before purctuation, instead of after. Thereisno
optionto let the unbounad input column width survive in the output.
Espedaly inpu text with no garticular column width (e.g. text that only has
new-line dharadersto denote the end d paragraphs) may appea with an
unwanted layout in the output.

e An extraleft-hand margin is added to the output. The margin contains blanks
or the string --> to indicate an error. Errors are described onthe same line
(withou indicaionin the margin) or onthe next line (which starts with -->
in the margin), depending on whether the text was wrapped or not.

There ae dso afew things that diminish CORRi€ sflexibility:

* Symbadsbelow the ASCII value 32 seem al to be handled as white space
This may not always be desirable.

* The darader set (e.g. Latin-1) of theinput text must match the dharader set
that is hard-coded in the program. The program canna hande atext with
more than ore charader set.

Thereis, at least in the Danish version, abug in the system’ s handling of
numbers.

Furthermore, CORRie does nat always hande abreviations corredly. The
abbreviation“kr.”, for example, iscorreded to “c.”.

YES.

YES

2.1

CORRie:

Do you cope with grammar cheding withou full parse?

NO

If your answer isyesto 2.1, pease, describe briefly the strategy you use
Otherwise, how is robustnessensured? Although afull sentence parse must be

produced, rules may be written covering a sentencein fragments. Hereby it is
possble to focus ontheinternal structure of certain syntadic dements leaving
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other elements unanalysed ar unidentified. This has been dorein the arrent
Danish grammar. A detail ed description can be foundin the report “ Experiments
with grammar writing in the CORRie formalism” (avail able onthe Scarie
workspaceg. This approad has also been tested for Swedish, and the results are
presented in the report A minor grammar chedking test for Swedish using the
fragment analysis approad in CORRie" (also avail able on the Scarrie ommon
workspace. Furthermore, it shoud be noted that the system does nat crash

when aparseisnat produced, and that spelli ng cheding is performed anyway,
so in this snse robustnessis ensured.

CO+SC: YES
If your answer isyesto 2.1, pease, describe briefly the strategy you are using

Robustnessis ensured via partial parsing and the goplicaion d locd error rules.
By partia parsing we understand an approach where only certain types of
constituents are analysed, such as NPs, PPs, APs, AdvPs, and VGs (the verbal
core of the VP). The constituent analysisis also robust initself in that it allows
for feaure relaxation for caching feaure violations, such as agreement errors.
Typicdly, there ae no sentencerules. Segments that are not covered by
grammar rules are stepped by in the analysis. As oppased to the fragmensin the
CORRie fragment analysis, unanalysed segments need na be foreseen in the
grammar.

The rules are formulated in a procedura formalism and invoked batom-up at
the recognition of lexicd caegories. For instance, the recognition d a
determiner leads to the invocation d an NP-rule (designed for the recognition o
NPsintroduced by determiners). Locd error rules are formulated in the same
formali sm as the grammar rules and invoked in the same manner. Whereas the
partial parsing rules generate linguistic descriptions that may be used by other
rulesin the ontinued analysis, the gplication d the locd error rules generates
descriptions of erroneous fragments of constituents that are not to be used by
other rules.

The ScarChedk macdhinery isimplemented as two modues, a chart parser, UCP,
and an error reporting modue, REPORTCHART. The ScaChed approach was
presented at the NODALIDA 98: "A Chart-based Framework for Grammar
Checking". It is avail able on the Scarrie mommon workspace & Ddl. 6.5.1b.

Otherwise, how is robustnessensured?
MOR: YES

First, the morphdogicd analyser runs, and provides the next phase with

al theinformationit can. The next phase is a sort of pattern matching using
the dowve given morpho-syntadic symbas. Underspedficaion, that is,

wil dcards of different degrees, is all owed.
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3 Dictionaries and grammars are eaily interchanged for diff erent languages.

CORRIE:

CO+SC:

MOR:

3.1

CORRIE:

Dictionaries and grammars themselves are eaily interchanged for diff erent
languages. However, the program contains language-spedfic source mde.
Therefore, any exeautable version d the CORRie program is dedicaed to a
single language.

Examples of such language-spedfic data that had to be adapted to crede the
Danish version are:

* Binding morphemes and endings

» Placament of hyphens

» Charader tables

* Listof vowels

* Prefixes

» Fedures attadhed to the main grammatica categories
» Digitsin words

The binary dictionaries and grammars must sometimes be recompil ed after
changes in the source ®de and canna be used by versions of CORRie that are
adapted to ather languages

As regards the linguistics resources neaded for spell cheding by means of
CORRig, see dove. Asregards the grammar, see3.1 kelow.

YES, in principle, bu "easily" isnot awell-defined term.

Could you give arough estimate of how much effort (in terms of pm) it would
take to extend your software to a new language, i.e. adapting language resources
such as:

grammar
dictionary

multi-word lists
compoundng rules
charader encodings
mark-up codes
pronurciation rules

provided that these resources are avail able in a madine-tradable form?

Adapting (converting) the CORRie platform to trea a new objed language will
approximately require two man days provided the linguistic resources are
expressed in aformalism which CORRie can interpret. Information abou how
much manpower is needed to develop the various linguistic componrents (stated
in thelist) can be foundin the Technicd Annex of the SCARRIE projed.
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CO+SC: The CORRie +ScaChed alternative includes a grammar for Swedish covering
the fundamental error types that were identified in the aror colledion plase.
Adapting this grammar for anew closely related language such as Danish o
Norwegian shoud nd require more than a wupe of pw.

MOR: grammar:
rather patterns for typicd potential erroneous gructures
than grammar 8 pm
dictionary: words with morphdogica encoding 6 pm

(ca 100,000entries) (from scratch, bu must be lessbeauase
of your existing sources)

compoundng rules: (included in the morphdogicd description)
charader encodings no problem

pronurciationrules. unfortunately, we have not used pronurciation
rules yet but can be wvered by the patterns, as well

3.2 What encoding format do the linguistic resources have (e.g. ascii, uricode)?
CORRIE:  Latin-1
CO+SC: Latin-1

MOR: Not yet Unicode, but any 8-bit representationis usable.

4 |t uses the same dictionary for spell chedking and grammar chedking.

CORRIE: YES

The same dictionary can be used for spelling and grammar cheding provided
the corred mapping between dctionary feaures and grammar feauresis
spedfied in the relevant dedaration. Dictionary and grammar feaures obey in
fad diff erent formats. The Danish grammar has been tested with a subset of the
main dctionary to ensure that the feaure mapping works corredly. In addition
to the main dctionary, an exception dctionary can also be used to state
additional lexicd informationto be used hy the parser.

CO+SC: YES

MOR: YES

4.1 Isyour (main) dictionary afull-form dictionary?
CORRie  YES

CO+SC: YES
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MOR: NO, there ae dictionaries for stems and affixes.

4.2 What kind d grammaticd information is/can be included in the dictionary?

CORRIE:  All kinds of grammaticd information can be included in the
dictionary

CO+SC: Information abou word caegory and morpho-syntadic feauresisincluded in
the Swedish dctionary together with information abou grammar rulesto be
triggered. (So far, howvever, we found noway of including and accessng
information about lemma and information hdding for all the forms of alemma
in a onvenient way, such as subcaegorisation and semantic fegures.)

MOR: Depending on the language, bu mainly the encoding of the morphemes
behavior before and after other morphemes.

4.3 Isthere alimit to the number of grammaticd feaures that may beincluded in
the dictionary and wsed in the grammar chedking process?

CORRIE: In principle, thereis nolimitation to the anourt of grammeticd information that
can beincluded in the dictionary.

CO+SC: NO

MOR: NO, in principle there ae nolimits, in faa, of course, the program has
some limits, but Hungarian morphdogy could also been described with it, so
it must be enough for your languages, as well .

5 It recognises corred words that are not in the dictionary (by compound
analysis and/or other means).

CORRi€: YES
The Danish and the Swedish resources built so far include preliminary
compoundgrammars that are used with reasonable success For Danish, there
are plansto add lexicd restrictions concerning binding elementsto oltain better
predsion results on compoundanalysis. Also the Swedish resourcewill be fine-
tuned.

CO+SC: See CORRie.

MOR: YES

5.1 Doesit perform capitali sation ched?

CORRie:  YES, mostly. If aword is coded in the dictionary with a capital letter, CORRie
corredsit when it is elt without capital. If aword is not spelt with a caital in
the dictionary, onthe other hand, CORRie does nat corred it when spelt with a
cgoital in the text.

CO+SC: SeeCORRie.



MOR: YES

5.2 Doesit identify paotential proper names?

CORRie:  YES, dthough we haven't tested this fedure extensively, we have seen that the
system reaognises (at least some) potential proper names.

CO+SC: SeeCORRie.

MOR: There ae proper namesin the dictionary, bu it does not identify new ones.

5.3 Does the system use other means for recognising unknowvn words?
CORRie:  YES, frequency informationis also used for reamgnising unknowvn words.
CO+SC: SeeCORRie.

MOR: The morphdogicd analyzer we use is also the kernel modue of our speller,
so if it does not know aword, there ae possbiliti esto add, as usual in spell ers.
Thereisaguessr in preparation that will help the user in adding linguistic
info to the new words, automaticdly. Presently, we use aspedal user dictionary,
cdled infledional dictionary, where the user is expeded to add two words per
line: the unknovn word in question and another one that behaves
morphdogicdly in avery similar way. It is a bit intuitive, we know, bu it isthe
simplest way to provide the new words with linguistic information.

6 It suggests well-motivated corredionsin apreferred order based e.g. on
pronourtiation, string simil arity, and frequency.

CORRie:  Asregardsword cheding, the program can producelists of corredions based on
pronurciation, string simil arity, and frequency. However, although the complete
list can beinspeded duing development by way of ahelp program (ncorr-
demo), only the highest scoring alternative is currently presented to the end wser.

The grammar chedker generates corredions for feaure violation errors. It looks
up theincorred word in the dictionary and seaches for an alternative word form
of the same lemmawith the @rred set of feaures. If there ae severa
candidates, the program choacses the dternative with the shortest edit distanceto
the e@roneous word.

CO+SC: For word cheding, seeCORRie. For grammar cheding, thereis gill no
corredions mechanism avail able.

MOR: Well-motivated corredions, in aspedfic order (some sort of preference)

6.1 What' s the principle(s) for generating and adering the crredions?
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CORRie:  Corredion d spell cheding errorsin CORRieis based onthe aoncept of
‘minimal edit distance, which isdefined as the number of changes nealed to
transform one word into another. When computing the minimal distance,
CORRie both compares the orthographic strings correspondng to theinvalid
word under consideration and its passble replacenent, and compares the
phoretic representations of the same two words. The two scores obtained are
totted upand used to pick the best passble replacement. Frequency information
is aso taken into acourt.

Asregards corredion d grammeaticd errors, see dove.
CO+SC: SeeCORRie.

MOR: We have tried to colled most of the typica errors and rank them. So the system
triesfirst to find petterns to the most criticd errors, and so on.

7 The dictionary may include
a) non-approved words and plrases, and
b) suggest replacanents of non-approved words

CORRie:  YES, bu phrases (bath valid and invalid forms) are stored in a separate idiom
list.

CO+SC: SeeCORRie.

MOR: YES

7.1 Does the software reagnise and corred incorredly split words?

CORRie.  YES, if at least one of the segments resulti ng from the a@roneous lit is not
itself a corred word to be foundin the dictionary.

CO+SC: SeeCORRie.
MOR: YES

7.2 Does the software reaognise and corred incorredly joined words?

CORRie:  YES (acmrding to system documentation, nd confirmed by preliminary testing,
but no attempts made to investigate the caiuse of fail ure)

CO+SC: SeeCORRie.

MOR: YES, what can be recognised onaformal basis. (Thereis no semantics.)

7.3 Does the software recognise repeaed words?



CORRIE: YES

CO+SC: SeeCORRie.

MOR: NO, bu it can be alded easily (word-processors cdling our functions do it
withou linguistics).

If the answer is YES, how many words can the repetition consist of ?

CORRie:  According to system documentation, 16.We have been able to oktain
recognition d arepetition consisting of 3 words within the same sentence
CO+SC: SeeCORRie.

8 It inserts hyphenation paitions in acwrdance with markingsin the
dictionary.

CORRie: It shoud be posshbleto insert hyphenation pasitions in the dictionary entries and
have the seach processignore them.

CO+SC: SeeCORRie.

MOR: YES, it offers the hyphenation pasitions, and inserts them if needed.

8.1 Are the suggestions for hyphenation pasitions gored with the dictionary entries
or cdculated by means of rules during the processng?

CORRie:  Stored with the dictionary entries.

CO+SC: SeeCORRie.

9 It considers diff erent style registers.

CORRi€: YES.
The vast mgjority of commercial style chedkers avail able consider only isolated
words in order to distinguish between writing styles. Thisform of style cheding
can be dorein the CORRie platform. The dictionary format in fad all ows for
tagging of words in the dictionary to expressthat
1) theword isonly valid in the aurrent style andis otherwise rgjeded
or that
2) the word will only be replacel under a cetain style and accepted atherwise
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CO+SC: SeeCORRie.

MOR: YES

9.1 How many different style registers may it consider?
CORRie:  For eat type of tagging it is possbleto express7 dfferent styles.

CO+SC: SeeCORRie.

MOR: In this moment, three It can be dnanged, o coursg, if thereisareasonwhy.

9.2. Is astyleregister consistently enforced throughou the document?
CORRie.  YES, if the coding in the dictionary is consistent

Since CORRie drealy makes gatistics of the inpu document (e.g. average
sentencelength) it shoud be possgble to add information onthe writing style to
these statistics for the user to insped.

CO+SC: SeeCORRie.

MOR: It isaquestion d the cdling modue, na the grammar chedker itself.

10 The dictionary may include multi-word expressons for corredion d
misgelled idioms and parsing efficiency.

CORRie:  YES, multi-word idioms and their posshble miselli ngs are stored in a separate
idiom list. Misgelt idioms can be correded if the eror isforeseen, i.e. an
invalid form. In addition, an idiom may be identified as incorred (but with no
corredion generated) if any of the in-going words is missng in the word form
dictionary.

CO+SC: SeeCORRie.

MOR: Partly solved.

10.1 Does the dictionary include misgell ed idioms with suggestions for corredions?

CORRie: YES, theidiom list can include invalid forms.
CO+SC: SeeCORRie.

MOR: YES, it ispossbleto do.




27

10.2 Does the dictionary include multiword expressons for parsing efficiency, and
may these expressons be asggned information abou word caegory and aher
kinds of feaures?

CORRies  Experiments with the way in which the idiom list interads with the parser is
caried ou for Swedish. According to the documentation, idioms can be treaed
by the parser as ®quences of independent words or as units, depending ona
code atached to ead idiom in theidiom list. Category and fedures can be
asdgned in theidiom list. The format used is the same & in the exception
dictionary.

CO+SC: SeeCORRie.

MOR: Under development.

111t handles s/stematic grammatica errors such as

a) Agreament errorsin various phrase types (NPs etc.)
b) Erroneous verb sequences
¢) Fundamental construction errors at clause level

CORRie.  Sofar, orly agreanent errors have been treded in the fragment analysis
approadh. Every sentenceis assgned afull parse in terms of recognised
fragments. So far, only one sentencerule has been used, bah in the Danish and
the Swedish test grammar. The sentencerule expandsinto fragments. A
fragment may be an NP, and then there is a number of rules determining what an
NP may looklike. A fragment rule expands into a phrase type (more or less
completely described by usual rules or locd error rules) or into atermina
symbal (matches the word and makes no attempt at buil ding aphrase). The
fundamental questionin determining the potential of this approad isto dedde
how much hasto be spedfied in the grammar, i.e. how comprehensive it must
bein terms of sentencerules, clause rules etc. in order to recognise the errors
that the pilot shoud focus on. So far, noattempt has been made a formulating
clauserules. In ather words, how complete must the grammar to bein order to
cgpture the fundamental errors without generating false darms?

CO+SC: Y ES, the grammar comprises rules for the threetypes of errors.
MOR: Most but not al of them are covered.
11.1 Isthe method wsed for grammar cheding based onstatistics or grammar rules?

CORRie: Grammar rules

CO+SC: Grammar rules

MOR: Locd grammar rules.



28

If your system uses a grammar, can you give an example of asimple grammar rule for the
treament of agreement?

CORRie:

CO+SC:

MOR:

Examples are shown in the report “ Experiments with grammar writing in the
CORRieformalism”, andin the report "A minor grammar cheding test for
Swedish using the fragment analysis approach in CORRie."

YES.

Below youwill find an example of agrammar rule for the treament of
agreament errorsin NPs. Therule is designed for the reagnition d the head
nounin NPs consisting of a determiner, an adjedive phrase, and anoun.Three
kinds of agreament errors are catured, i.e. violation d number agreement,
gender agreement and spedes (form) agreanent between the premodifier
(determiner and adjedive phrase) and the head noun.A description d the phrase
thus recognised is gored in the dhart to be used in the further processng.
Further, the recognition o afoll owing relative dause (det.rel.tail) isiniti ated.
Thisrule invocaionis condtioned by the determiner; it hasto be adefinite
article. The gplicaion d the subrule det.rel .tail imposes constraints on the
spedes of the head nounwhen modified by arelative dause. Finaly, if the NP
isin the genitive cae, processng for an NP introduced by a genitive dtributeis
invoked. Error feaures are assgned values in acaordancewith Error typology
for automadic proof.reading purposes (seeDEL 2.1).

(define sve.gram - entry np.det.adjp_noun

#u <* word.cat > ="'noun,

(<& numb>:=:<* numb>/<& err :new>:=:'gpnpag01),

(<& gender>:=:<* gender>/<& err :new>:=:'gpnpag02),

(<& form> :=: <* form>/<& err :new>:=:'gpnpag03),

<& case>:=:<* case>,

<& head word.cat> :=:<* word.cat>,store,

(<& det word.cat>="art,not <& err :last>="gpnpag01,
advance(det.rel.tail)/continue),

(<& case>:=:'gen,assign.majorprocess(np_poss)/continue);
#! word.cat;)

Agreament isnot a aiticd problem in Hungarian, so it isnot yet included, bu
we can describe the agreement problem for other languages with the help of the
present formali sm.

11.2

CORRie:

CO+SC:

MOR:

Isthere alimit to how many tokens an identifiable eror can span over?
In principle, NO.

NO

In principle no, in fad, we have never tried to exceal 8-9 tokens.

11.3

CORRie:

What types of agreement errors are reaogni sed?

Currently, the Danish grammar contains rules for the treament of gender,
number and dfinitenessagreament in NPs of limited comnplexity. It could
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MOR:
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easily be extended to treding e.g. subjed predicae agreament.

Currently, the Swedish grammar covers the foll owing types of agreament errors,
classified in acerdancewith the eror typology (DEL 2.1).

GPNPAGO1 "number agreement in premodifier - noun"

GPNPAGO02 "gender agreement in premodifier - noun"
GPNPAGO3 "species agreement in premodifier - noun"

GPNPAGO04 "definite noun form instead of indefi nite"
GPNPAGO08 "number agreement in noun with apposition”
GPNPAG13 "gender agreement in premodifier - pnoun”
GPAPAGO1 "agreement in coordinated adjective phrases”

GPAPAGO02 "agreement in parallel adjective phrases”

11.4

CORRie:

CO+SC:

MOR:

What types of errors are recognised in the verb plrase?

In principle any type that cen be catured by way of arewriterule (either a
'normal’ or an error rulein terms of the CORRie formalism). However, only
some types of errorsin the verb phrase ae domain-revelant (subcategorisation
errors, for example, arerelatively rarein the Danish corpus).

Currently, the grammar hand es the foll owing types of verb phrase arors:
GPVFFVO01 "infinit e verb instead of finite"

GPVFEMFO1 "doubled verb in the finite form"
GPVFMFO05 "supine form instead of imperative"

GPVFMV04 "past tense + past tense" => past tense + infinitive"

E.g. misgng argument, in some spedal cases.

11.5

CORRie:

CO+SC:

What types of errors are reaognised at clause level?
We think of errors such as misgng finite verb:
* “Man kanskeinte behovav ....” ->Man kanskeinte har behovav ....".

We have nat experimented with errors at clause level. Some of them shoud na
betoo dfficult to tred, e.g. the one mentioned, which could be treaed by a
sentence earor rule where nore of the fragments the sentence @nsists of isa
finite verb.

Errors the treament of which presuppases a mmplete and meaningful parse of
the whole sentence, however, may be too costly: an example relevant to Danish
could beincorrea word order in subardinate sentences. Such an error, howvever,
isquiterarein ou domain. Therefore, we ae nat planning to handeit.

Currently, the grammar hand es the foll owing type of error at clause level:
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GPVVMVO0L1 "finite verb missing"

MOR: Misgng finite verb, exadly, or more than ore verb withou conjunctive dements
in between, etc.

11.6 What other types of errors are reaognised?

CORRIE: CORRiehasafadlity for splitti ng run-ons and joining incorredly split words;
we hopeto be ale to make these routines interad with the grammar so that in
cases where bath passhiliti es are valid in isolation (as often the cae), the
corred aternative is made to depend onthe grammaticd context.

CO+SC: GPPCOFO01 "subjective form => objective form"

MOR: Misdng obligatory el ements. e.g. prepasitions (postpasitions, in fad, in
Hungarian) withou reference

11.7 Does the system generate suggestions for corredions for the grammaticd errors
that it identifies?

CORRIE: YES, if the eror isrecgnised as afeaure violation error and
an dternative with the crred feaures can be foundin the dictionary.

CO+SC: Not in its current version. It can be extended to doso, hawever, partly faling
bad on CORRIi€'s corredion medanisms.

MOR: Yes, in some caes, bu morphdogicdly they are not aways perfed. In spite of
our existing infledional thesaurus modue that uses generation tods, herein the
grammar system we have not used it yet.

11.8 Does the system generate diagnoses for the grammaticd errors that it idenfies?
If, YES, please given an example.

CORRIE: YES,
if an error rule has been applied (seethe report for more detail s and examples).

CO+SC: It depends on hav "diagnosis’ isunderstood. The recognition message
currently generated by the system is formulated in acordancewith the quite
elaborate four level error typology defined in the projed (seeDEL 2.1).

MOR: It quates the Orthographicd Advisory Dictionary's adequate paragraphs as
diagnaosis.

12 PERFORMANCE
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31

CO+SCistheresult of an integration d CORRie and ScarChed. Thetwo
modues are linked via an interfacethat was developed by UU. CORRie handes
word cheding and ScarChedk grammar cheding. The two modues use a
common dctionary, and dctionary seach is caried ou oncefor eat word

type.

As aresult of the word cheding processsyntadic codes are asdgned to the
word typesin CORRie (retrieved from the dictionary or generated by rules), and
these ades are forwarded to ScarChedk for grammar cheding. ScarChed(2)
trand ates the desinto AV -structures and bulds a dhart of these structures.
Thustheinitial chart will comprise word edges only, as oppased to charader
edges asin the original version d ScarChedk. This smplificaion (no dctionary
seach, initial chart of word edges, nocharader edges) reduces processng time
by almost 50%.

ScaChedk consists of two modues, a dhart parser, UCP, and a dhart interpreter,
Reportchart. They are both written in Commonlisp There ae several
implementations of Commonlisp. Scarchedk uses CLISPwhich isafreeware
that runs under DOS, 0OS/2, Windows NT, Windows 95, Amiga 500-4000,
Acorn RISC PC, and Unix. In principle, thus, UCP runson all these

platforms eventhough some minor modifications may be neaded when changing
platforms e.g. becaise of different fil e systems.

The program scarched(2) is a"memory dump" of alisp comprising UCP,
Reportchart and the grammar that isto be used. Current version d scarched(2)
with agrammar of 41 rules occupies approximately 1,3 Mbyte disk space This
dump and CLISPiswhat is nealed to runthe chedker.

All inall, there ae 218 dfferent syntadic codesthat are transferred from
CORRieto UCP.

The software runs ona computer with the following basic requirements:
The kernel part of or software has been written in standard C and C++,
the amdeis portable and can be wmpiled by most of the

well-known C and C++ compil ers.

It works with the foll owing speed:

Difficult to give aoncrete data, bu the general spead must be usable, becaise
quite alot of international companies (Microsoft, Lotus, Inso, Franklin,
Proximity, Rank Xerox, etc.) have licensed ou proofing toals.

12.1Isthere ademo version d your system for puldic testing?

CORRIE:

CO+SC:

The projed has sveral running versions avail able.

Thereis one version avail able for testing the integrated alternative (with the
complete Swedish dctionary), and two versions avail able for testing ScarChedk
inisolation. Thetest versions are aurrently avail able & the Unix systemsat UU,
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but interested parties can get guest ac@urts there to try them out. Y ou will need
an Internet connedionand an X server (for instance, Exodus for Windows.

NO, bu | offer the full versionfor testing purpases (it needs ssmeone who
knows ome Hungarian..)).

Please, provide figures concerning performance on atypicd document (spedfy number of
runnng words, syntadic complexity, number of error tokens, number of error types, and

platform)

CORRie:

On aunedited damain-relevant document run onan HP 9000(170MHZz), with
the parser adive, CORRie generated the foll owing statistics:

CPU time: 88 sec

Elapsed time: 0:57

2904words, 1249 uinque

143 sentences, with an average of 20.31words per sentence
Gunning-Fog: 17.4

Flesch: 29.2

Flesch-Kincad: 14.2

Raygor Readability Estimate: Coll

Please, provide the foll owing figures obtained onatypicd document:
» recd (number of valid words recognised/total number of valid words, and nunber of
errors flagged/total number of errors)
e predsion (number of corred flaggings/number of flaggings)
» suggestion adequacy (number of corred first suggestions/number of flaggings)

CORRIE:

Recdl

On the same document, the foll owing results were obtained:

2904total words
2800 \alid words
264594.3%) valid words accepted
155 (5.5%) valid words rejeded (bad flags)
104invalid words (red errors)
32(30.8%) red errors otted (goodflags)
72(69.2%) red errors missd

Predsion

187flaggings
32(17.1%) goodflags
155(82.9%) bad flags (fal se paositi ves)



Suggestion adequacy
32goodflags
4(12.%%) hits oninitial suggestion
0 (0.0%) hits on noninitia suggestion
14(43.8%) misses (suggestions off ered, nore wrrea)
14(43.8%) with nosuggestions off ered

A brief analysis of the output showed that:
» bad flags are mostly due to
» thebug in the treament of numbers

* someunreagnised proper names (probably due to the fad that the text was
relatively short)

e unrecognised foreign words
*  misss are mostly dueto:

e purctuation errors

» false negatives due to agreement

* binding elementsin compounds
* norepliesare mostly dueto:

» cagitalisation errors

* binding elementsin compounds

In general, the figures obtained may seem rather poar. However, they refled arather tough
evaluation methoddogy, as even amissng commain the CORRie ouput courts as an error
when the output is compared with the @rrespondng proof-read version. Furthermore, it must
be remembered that the dictionary is the only comporent of the Danish version d the system
that can be mnsidered complete & this gage.

CO+SC: So far, only limited testing has been performed with the integrated

aternative. The objed of the test was a demo text consisting of 346tokens. The
complete Swedish dctionary and the complete grammar was engaged.
Processng time cmpared to the CORRie dternative is approximately, 3.25
times dower. The test focused ongrammaticd errors and they were identified
with the same predsion andrecdl asin ScaChed inisolation.

The integration work and subsequent systematic testing was for quite some time
hampered by a serious bug in CORRie with the dfed that syntadic codes were
not generated for al the dictionary alternatives and could thus not be forwarded
to the grammar chedker. This problem and several others have now been solved
and systematic testing may be performed.
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In arder to turn the cmbined CORRie+ScarChedk aternative into a ommercial
product alight version d UCP containing only the relevant parts for this
application shoud be defined and rewritten in the C programming language.
Meanwhil g, for testing and functional validation, the aurrent version d the
chedker is appropriate.

NO ANSWER




Appendix I
UU/Leif-Joran Olson

Theintegration of Scar Chedk into CORRIie

1. Chedked the documentation "How to integrate aparser into CORRie" to find
ou which functions and detatypes that were involved in the grammarchedk.

2. Added the exped library to the Makefile, Corrie2.c andIrparse.c

3. Completely rewrote the function ChedkSentence and cdl ed it Ched<Sentence2
to send the transfercodes to ScarChedk. Adds transfercodes to
interpunctuation.

4. Receved bugfix from Voss for the function DetermineNewWords, to get at
all the transfercodes for ead word.

5. Moved MakeExtralnfo to gramlexint.c and changed the order of includefiles
In associated fil es.

6. Changed DetermineAppeaance? to cdl LookUpWord2 if not LookUpWord.
Adds proper nountransfercodes.

7. Wrote new LookUpWord cdled LookUpWord2, which returns ExtralnfoPtr instead
o CATREP.

8. Wrote new FilterCompoundCat cdled FilterCompoundCat2, which returns
ExtralnfoPtr instead of CATREP.

9. Wrote new AddPrivate cdl ed AddPrivate2, which hand es Extral nfoPtr
instead of CATREP.

10. Wrote new ConwvertString caled ConvertString2, which returns
ExtralnfoPtr instead of CATREP. Added cdlsin gramlexint.c,
idiomint.c and Corrie2.c.



11.Wrote new ConwvertDict cdled ConwvertDict2, which handes ExtralnfoPtr
instead of CATREP. Added cdlsin gramlexint.c, Irparse.c and Corrie2.c.

12. Added new struct DictTree2 and type DICTTREEZ2, which handles ExtralnfoPtr
instead of CATREP.

13. Condtioned bock in DetermineAppeaance2 with chedk for ScarChedkP.

14.Condtioned block in SetUpDictionaryAndGrammar with ched for ScarChedP.
Added wildCard2 which is ExtralnfoPtr instead of CATREP.

15. Condtioned bHock in main with chedk for ScarChedkP.

16. Condtioned bocks in ReadUsersDictionary with ched for ScarChedP.

17.Wrote new LookUpPrivate cdl ed LookUpPrivate2, which returns
DICTTREE2 instead of DICTTREE.

18. Wrote new type IdiomRepPtr2 and struct IdiomRep2, which handes
ExtralnfoPtr instead of CATREP.

19. Wrote new WordDefinition cdled WordDefinition2,which looks up
ExtralnfoPtr instead of CATREP viaLookUpWord2.

20. Wrote new MakeSentence cdl ed M akeSentence?, which handles
ExtralnfoPtr instead of CATREP.

21.Wrote new type SENTENCEZ2 and struct Sentence2, which handles
ExtralnfoPtr instead of CATREP.

22.\Wrote new PutlnCache cdl ed PutinCache2, which handes
ExtralnfoPtr instead of CATREP.

23. Changing cdlsto MemberOf in new functions to existing WrdNCmp, which



hand es ExtralnfoPtr (chars) instead of CATREP.

24. Moved MakeExtralnfo and struct ExtralnfoPtr again (see5) from
gramlexint.c to Irparse.c and changed the order of includefiles
gramlexint.h and Irparse.hin Irparse.c.

25.Wrote new ldiomRep cdled IdiomRep2,to hand e idioms, which handes
ExtralnfoPtr instead of CATREP.

26. Wrote new Beginldiom cdled Beginldiom2, to hand e idioms, which handles
SENTENCEZ instead of SENTENCE.

27.Wrote new TryBeginldiom cdled TryBeginldiom2, to handle idioms, which
handles SENTENCEZ2 instead of SENTENCE.

28.Wrote new TryldiomRep cdled TryldiomRep2,to hande idioms, which
handles SENTENCEZ instead of SENTENCE.

29. Wrote new IsANouncdled IsANoun2,to hand e idioms, which
handes SENTENCEZ instead of SENTENCE.

30. Condtioned bocksin Initldiom with ched for ScarChedkP. Added
concaClas which is ExtralnfoPtr instead of CATREP.

31. Wrote new ConvertSentence cdl ed ConvertSentence? to handle idioms, which
handles ExtralnfoPtr instead of CATREP. (cdled in ParseErrorModelnit,
which is not present in ChedkSentence?)

32.Condtioned bocks in ProcessSentenceElement with chedk for ScarChedkP.

33. Added idiom handling to ChedkSentence2.

37
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Appendix IV

Examples of input to Scar Ched from CORRIe, and results of the
processng

The sentences are runin pairs, right version foll owed by wrong version. They are presented
after the results of the processng. When reportchart gives no error message, the sentence has
been foundcorred.

(sp'((PNXPSALXPD ) (NLOXB ) (NNUPDB ) (PR ABX ) (PMNX ) (PCPUSDG VBPRM )
(NLCXX ) (PUNC)))

> (reportchart)
> Deforstamedlingarnai Véasteras genomfordes 1994.

(sp '((PNNSZ NNNSIB ALNSD ) (NLOXB ) (NNUPDB ) (PR ABX ) (PMNX ) (PCPUSDG
VBPRM ) (NLCXX ) (PUNC)))

> (reportchart)

INTERVALL: 1,3

FEL: number agreement in premodifier - noun

> Det forstamedlingarnai Vasterds genomfordes 1994.

(sp'((NNNXIB ) (VBARM PCPXSDB ) (ABX ) (PR ABX ) (PNXPSALXPD ) (AVXXX BC
) (NNUPDB ) (CN ) (NNUPDB ) ))

> (reportchart)
> Folk vantade férmodligen pa de storre maskinerna och traktorerna

(sp '((NNNXIB ) (VBARM PCPXSDB ) (ABX ) (PR ABX ) (PNNSZ NNNSIB ALNSD )
(AVXXX BC) (NNUPDB ) (CN ) (NNUPDB ) ))

> (reportchart)

INTERVALL: 5,7

FEL: number agreament in premodifier - noun

> Folk vantade formodiigen pa det storre maskinerna och traktorerna

(sp'((PNNSZ NNNSIB ALNSD ) (VBAPC) (AVNSIBP) (SNO IE ) (VBAIM ) (PR ABX )
(AVZZZBP) (NNUPIB) (PUNC) ))

> (reportchart)
> Det & nodvandigt att tankai nya banor.
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(sp'((PNNSZ NNNSIB ALNSD ) (AVNSIBP) (SNO IE ) (VBAIM ) (PR ABX ) (AVZZZBP
) (NNUPIB ) (PUNC)))

> (reportchart)

INTERVALL: 1,2

FEL: finite verb missng

> Det nodvandigt att ténkai nya banor.

*kkkkkkkkkkkkkkk

Compound:

anléggningskostnader
mittfaltsdrateg



