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§ 4. EXAMPLES AND EXPERIMENTS

In this chapter we [flustrate fhe concepts, theorles and systems
proposed in earlbien chaptens by giving a great numbern of examples

of Linguistic descniption as specifdied in the Linguistic deschiption
sustem formalized in chapten 1. '

For each v these examples we Will specify the corresponding parsing
pﬁoaué to illusinate the process theory as developed Ain chapten 2.
We do this by perfonming experiments with the parsing system
defdined by the implementation in chapter 3.
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linguistic information

4,0. Introduction

To illustrate various aspects of the theory of modular grammar
we will now give a number of examples and perform a number of
experiments.

As we have stated in our intreoduction to this whole work,

ﬁhe empirical studies in a modular grammar perspective have

only reached the status of examples. That means that the
description does not cover even small parts of the language

even that some facts are given in the example information which
do not necessarily hold for the language in general ! The empirical
studies required to construct a reasonable grammar with depending
lexicon would probably take several years, in other words another
thesis of this sort.

So instead of stressing a broad empirical coverage we will concentrate
on giving as much divergent linguistic phenomena as possible while
keeping the linguistic data restricted.

As regards the study of an experiment we advise the reader
the feollowing sort of action. Before investigating how the
system is doing a particular parse, he should first try to
perform the parsing process by hand based on the description
and data provided. After that the reader can check his results
on the basis of the computer ocutput.

4.1. The linguistic information

(a) Conventions

2lthough data has been gathered for a much broader range of
examples we wlll now given the linguistic data that is needed
for the forthcoming experiments only. In this way we hope that
the reader can more easily concentrate on the problems
themselves.

- 4,1, -



linguistic information

This information is given in the format as it is stored
according to the hashcode specified in the algorithms given

earlier.

The conventions of the lexicon, the case frames and the networks
have all been specified before. As regards the grammar
we use the following notation. For each function we give
specifications in the following order:
1. furction
. type
subtype
function-of-head

2

3

4

5. position
6. taking-objects
7. concord

8. send-through

9

. gual/med characteristic

The grammar is stored under label GRAMMAR, the functional

inference tree under label FUNCTREE, the syntactic inference

tree under label SYNTREE. The syntactic networks which are left-
going under label BEFORE and the right-going ones under label AFTER.

Each time we give the atom by which the information is addressed,
and the language (in the 31th column). For languages we use
the indicators
E for English
G for German
N fer Dutch
After that comes the linguilstic information itself. The

endmarker is a star.

When studying a particular experiment the reader should consult the
dictionary of linguistic information for the points needed in the
experiment. E.g. if a parsing predicate (say p-function-of-head)

is computed, one should consult the grammar of the language under
discussion and look what is said there about the function-of-head

of the function involved in the computation process.

We now give the information itself

© 4.2- =



linguistic information

{b) data
(CDOETERM NIL NIL NIL SING UNDEF ))

BE E
((NONFIN, VERS BF NIL WHAT (XOR (AND FUT (NOT FUT™ Y1) (AND MODAL (NOT
MODALY )53 CAND MADAL"™ FUT ) CNDNFINLAUX NIL NIL NIL (XQR CAND FUT (
NOT FUT" J)(AND MODAL (NOT MODAL® 1)) (AND (XOR PASS CONTIN ) (AND
MAORAL" FUT" J))) :

DF E
(LCASESY NIL NIL NIL NIL OF })

HE E
(fPRON,OBJ NAM NIL PERSOM (AND SING (AND SUBJ 3PS5 )1 )Y

DE N
¢¢PETERM NIL NIL NIL (AND DEF (NOT (AND SING NEUT 3))))

IN E
(CRELWORD SPECWPIACE IN LOCATE 1))
o ' E
(C(CASEST NIL NIL NIL NIL (AND PREP TO 1))
no E
CCVERB DD NTIL AGENT ((AND (NDT (AND 3PS SING ))(NOT DBJ Y)IPRES 11¢
AFF ALY NIL NIL NIL C[AND ENDT 0BJ YJ(NOT (AND 3PS SING ))) (AND PRES
MOBAL )Y LOUEST, aU¥ NIL NTL NIL (CAND (NOT 0ORJ ) (NDT (AND 3PS SING ))
YC(AND (AND PRES MQUAL JOUEST Y1) CNONFINSVERB DO NIL AGENT (OR FUT
MODAL 33D PRES 4OnaL JQUEST 1))
IN N
((CASEST NIL NIL NIL NIL LnC )3
1§ , E _
((VERR EQUAL NIL WHAT (CAND 3PS5 (AND (NOT OBJ ISING JIPRES ))(COPULA
NIL NIt NIL {(ANPD 3PS (AND (NOT OBJ JSING Y)PRES ) (AFF_ ALY NIL NIL
NIL {({aAND 3PS (ANPD SING (NOT 0OBJ )))(AND PRES (¥XOR CONTIN PASS 117))
BY E
(CCASEST NIL NIL NIL NIL (AND PRREP BRY 1))
LAATSTE N
((ATT ADJ PaQRDER LAST OF#WHAT CONEC 1))
BEAUTIFUL E
CCATT.ADS QUALITY BEAUTY OFxWHAT 3)
READP E
((SELF ACT 3 (AGENT PEREON ) (WHAT THING 1)
READ E
((NONFIN _VERB READeP NIL AGENT (AND (AND PERF (NOT PERF'" }) (NOT PASS
JIPERF" Y (VERR READ=F NI| AGENT ((NDT (aAND 3PS SING JIPAST 13 (
NONFIN,VERB READ=P NIL WHAT (AND PASS (NOT PASS™ JIPASS"™ )¢
NONFIN VERB READP NIL AGENT ({XOR (AND MODAL (NOT MODALY 3)CAND FUT
NOT FUTH" )Y tAND FyT" MODALY ) 1) .
READING ' E
{(PPED,ADJ READP NIL AGENT )Y (ATT,ADJ REAP=P NI| AGENT ) (NOMFIN, VERRA
RE&AN=F NIL AGENT (aAND CONTIN {NOT CONMTIN®™ JJICONTINY 33} )
YEARS ' 3

¢¢NDM _OBJ SPECSTIME YEAR WHEN (AND PLURAL 3FS )))



linguistic information

GRAMMAR E
chEHB ADJUNCT PRED OBJ AFTER AFTER TRUE NIL QUAL 3 C(NNMFIN_VERR
ADJUNCT PRED ) , AFTER AFTER TRUE TRUE QUAL ) CAFF,AUX FUNCTW PRED 08)
R NIL TRU L NIL J(NONFIN AUX FUNCTW NIL AUX AFTER NIL TRUE

+§UE NIL )(NOE OHJ NBJECT ORJECT NIL NIL AFTER NIL NIL NIL JCATT, aDJ
ADJUNET apJUNET NIl NIL NIL NIL NIL UNDET ) {ADV,ADJ ADJUNCT NIL
ADJUNET BEFQRE NIL NIL NIL MOD ) (FRED,ADJ ADJUNCT NIL NOM, OBJ AFTER
AFTER NTL NIL QUAL J(RELWORD aDJUNCT QBJECT (DR VERBAL NOM,0BJ INIL
AFTER NIL NIL GQUaL JCDETERM FUNCTW NIL NJIL NIL NIL TRUE TRUE NI (
casEsl PynCTw NIy PRON,0BJ BEFORE NIL NIL TRUE NIL Y(TITLE FUNCTW NIL
NIL NI NIL TRUE NIL NIL J(PEM FUNCTW NIL NIL NIL NIL TRUE TRUE NIL )
(nUM] FUNCTW FUNCTW NIL NIL NIL TRUE TRUE NIL ) (NUM2 FUNCTW FUNCTW
NIL NIL NIL TRUE TRUE NIL ) (NLUM3 FUNCTW FUNCTW NIL NIL NIL TRJE TRUE
NIL YCRUEST,AUX FUNCTW PRED OBJ REFORE NIL TRUE NIL NIL )CADV, VERR
ADJUNCT PRED 0BJ AFTER AFTER TRUE NIL QUAL ) (ADV,PART FUNCTW FUNCTHW
NTL NIL NIL TRUE NIL NI{ ) (COPULA ADJUNCT PRED OQRJECT AFTER NIL TRUE

NIL NIL )¢PRON,ORJ ORJECT QBJECT NIL MNIL NTIL NIL NIL NIL )

TRANSF
{(SELF ACT 3 (AGENT PERSON (ADJUNCT (T INIL (Tt FIN (AND (NOT PREP )
(NOT SUBJ JIWHAT )1 (WHMAT THING ))

GRAMMAR N ‘
(¢DETERM FUNCTW NIL NTIL NIL NIL TRUE NIL NIL ) (NOM,ORJ QBJECT OBJECT
NIL NIL AFTER NIL NIL NIL J(ATT,4DJ ADJUNCT ADJUNCT NIL NIL BEFORE
TRUE NIL yUNRET ) (yERB ADJUNCT PRED NOM,0BJ AFTER AFTER TRUE NIL QUAL
Y(QP AnY ADJUNCT ADJUNCT aADV,ADJ EEFQRE NIL NIL NIL ™MOD )(CADV,ADS
ADJURET ADJUNCT VERB AFTER NIL NI1L NIL MOD ) (CASESI FUNCTW NIL NTI
NIL NIL NIL TRUE NIL 1)

QUALTTY E
((SELF AQUALTITY )(OF*WHAY (NOT RESTRICT M)

FRAUYLEIN G '
¢ (NOM, naJ ENTITv NIL PERSON {AND 3PS (AND NEUT (AND (XQR DEF UNDEF ) (
XpR (AND (XOR SInG PLUR Y (XOR NOM (XOR DAT ACEC )IICAND PLURAL GEN 1))
1)])

GRAMMAR
((DETERM PUNCTW NTL NIL NTL NIL TRUE NIL NIL YCATT.ADJ ADJUNCT
ADJUNCT NIL NIL BEFORE TRUE NIL UNDET ) {VERE ADJUNCT PRED NOM,08)
AFTER AFTER TRUE NIL BUAL Y (NOM,0RJI OBJECT ORJECT NIL NIL AFTER NEL
NIL NIL ){RELWORD ADJUNCYT DBJERT NIL NIL AFTER TRUE NIL NIL )(CASESI
FUNCTW NIL NIL NIL MIL NIL TRUE NIL ))

P=REWAVE N

((SELF ACT )[AGENT NIM TE CADJUNCT {R1 INIL ((B1 FIN rAND fAND TIM
_ NEF JCAND CONC (NOT GEN )))WHEN )JJ)t HEN TIME ))
" NEBEN 6
C(CASEST NIL NIL NIL NIL DIR#PREP 1)
NICE E
CCATT, AD) HaQUALTIT NICE AGENT 1)
MUCH E

CENUM2 -AMOUNT NI QFwewHAT UNCOUNT MUCK 1)

P=DWFLL N
((SELF STATE ) (AGENT ANIMATE C(ADJUNCT (W1 INIL ((Wi FIN LDC PLACE 1))
Y (PLACE THING 1)

HAD o E }
((VERR POSS NIL &GENT (CAND 3PS (AND SING (NOT 0BJ ))IPAST 3) (AFF, Al
NIL NIL NIL (CaANp SPS (AND SING {NOT 0OBJ )))(AND PAST PERF 133 (C
NONFIN VERB PDSS NIl AGENT PERF ))



linguistic_information
: C(SELF ACT ) (AGENT ANIMATE ) (WHMAT THING 1)
BEEN 7 E
.((NONFIN.VERB BE NIL WHAT (AND PERF (NOT PERF" )Y)IPERFY )} (NONFIN, AUX
NIL- MIL NIL (AND PERF (NOT PERF™ )) (AND PERF" [XOR PaSS CONTIN 19))

NEED E. .
((AFF AUy-NIL NIL NIL C((NOT OBJ }(CAND PRESENT MODAL 1)})

NEEDED E
(CAFF aUx NIL NIL NIL C{NOT 0BJ ) (AND PAST MODAL ))))

THE E
(CDETERM NIL NIL NIL (NOT RESTRIC JIDEF ))

SHE E
((PRON,DaJ NAM NIL PERSON (AND SING (AND SUBJ 3PS ))))

SHEEP : E
(ENOM,DRJ ENTITy SHEEP ANIM (AND COUNT (XOR (AND 3PS SING YPLURAL 1)))

WEEK ! N
LeNOM 0RJ TIMESSEQ NIL PART (AND (XOR DEF UNDEF ) (AND (AND 3PS SING )

(AND (AND TIM MALE )Y[XOR CONC GEN )313})})

CLEVER 2
(EATT _ADJ APROP CLEVER DFawHAT ))

DOES E
{tYERR DO NIL AGENY ((AND (NOT C(AND 3P§ SING 1)(NOT NBJ 3)PRES )¢

ny iT JAUY NIL NIL Nlh C(AND (AND (NOT 0BJ 13PS )JSING ) (AND PRES QUESY
YPYCAFFoalUX NIL NIL NIL CCAND (AND (NOT OBJ 3PS JISING )CAND PRES

MODAL 3313

SPECPLACE | ' E

((SELF AT ) ( CATE (XOR ACT THING Y CADJUNET (S/1 INIL (€S/1 FIN (NDT
sunJ )NHERE Y1) ) (WHERE PLACE 1)

SPFC4TIME ' E
{{9ELF acT )(LOCATE THING ) (WHEN TIME 3]

PRESENT E
(ENOM,0RJ GIV NIL wHAT CAND 3PS SING )Y

DOET N
((VERR PemeHAVE NIL AGENT (aND (AND (XOR 2P$ 3PS ISING )Y (NOT 0DRJ 1)))

VREEMD N
{EADY _ADJ PROP STRANGE WHAT ))

SPECKPLACE N
J(SELF STATE 1 (LOCATE THING (ADJUNET Py INIL ((P1 FIN CNOT QRJ )
wHERE 33}

EVERY E
{(NUM2 DISTRI NIL OFwWHAT CAND (NOT UNCOUNT J(NOT PLURAL J)EVERY 1))



linguistic information

" FREMDES 6 :
{CATT,aD) P»PROP NIL WHAT (AND DEF (AND SING (XNR (AND NEUT (NOT DAT
JYCAND GEM MALE INIYIY):

SPECAPLACE

B .
{(SELF STATE Y (LOC#DYN THING CADJUNET (P1 INTL ((P1 PIN ACC WHERE 1))
) (WHERE PLALE ))

PaFIGHT E
(¢SELF ACT ) (AGENT PERSON })

PFRIGHT , E
((SELF ACT ) (AGENT PERSON (ADJUNCT (S/1 FIN INIL ((S/1 (8/2 FIN ) (AND
(NGT SUAJ }(NQT PREP )JWNO 3))) (PATIENT PERSON ))

PoFAM N
((SELF STATE ){WHO PERSON (DBJELT (F1 INIL ((F1 FIN C(AND VAN (NOT
SURJ Y)IREL*OF 311}) : :

BEFORE E
L(NOM_NBJ (N1 FIN J(NS (NG (N3 (N2 Ni JYI(NB (N2 Ni )))}C(NL (N2 FIN )
ATT ADJ Y(Np (NS FIN INUML )(NX (N4 FIN IDETERM ) (N4 (NS FIN JCASESI
J{Np (M4 FIN INUMI J{N2 (N& FIN IDETERM ) (N2 (N4 FIN INUM2 ))))

BEFORE N
CINDM,OBJ (Nf ) ENS (N2 M1 31 CCNT N2 ATT,ADJ ) (N2 N3 DETERM )} (N3 N4

CasksI ¥y

BEFORE G
CENOM, OB (N1 J(NS (N2 Nt I){(N1 N2 AFT,ADJ ) (N2 N3 DETERM ){N3 Ni

CASESI 1))

MIGHT E
(CaFF, aUy NTL NIl NIL [(NOT ORJ )CAND PAST MODAL 3)))

NOGAL N
((OP,ADY PROP RATHER WHAT )

URGENT ' E
(CATT _aDJ PROP URGENT OFwWHAT 3)

JOHN E .
(CNOM, GRJ NAM JOWN PERSON (AND MALE (aND 3IP3 SING ))))

BEING E
(¢(NONFIN,VERB BE NIL WHAT (AND CONTIN (NOT CONTIN® ))COMTIN® ) (
NONFIN,AUX NIL NI NIL (AND CONTIN (NOT GONTIN" ))(AND CONTIN" PASS )
)Y '

DOING E
((NONFIN _VERP DD NIL AGENT CONTIN )(VERR,OBJ DD NIL SELF (AND (XOR (
AND (NOT 0BJ 13RS QB JISING 1))

WRITTEN . E
EtPRsn_anJ WRIT NIL RESULYT (NIL PAST )I(NONFIN,VERR WRIT NI AGENT ¢
ND PERF (NOT A=-pERF )))(NONFIN,.VERB WRIT NIL RESULT PASR Y (ATT_ANRJ
WRTT NIL RESULT ))

WRIT E
((SELF ACT ) (AGENT PERSON- (ADJUNCT W/% FIN INIL ((W/1 (w/2 FIN ) (AND
NBJ (NOT PREP YIRESULY JI)(DBJECT (W/L FIN INIL {(W/% (wWz2 FIN ) (AND
08 OF JRESULT 3939) [RESULT THING C(ADJUNCT (W/1 FIN INTL [CW/1 (/g
FIN 1(aND By OBJ JAGENT }11))

WRITES £
{(yERB wrIT NIL AGENT {CAND (NOT OBJ ) CAND IP5 SING ))PRES )))

WRITE E
CCNONFIN,VERB WRIT NIL aGENT (¥OR FUT MODAL )} (VERB WRIT NIL AGENT (
AND (NOT pBJ 1 (NOT (AND 3FS SING 1))))

FRIGHTEN E
((NONFIN_VERA P-FRIGHT NIL AGENT (XOR FUT MODAL IMODAL" }))



linguistic information

: E
P- V 3
H %cSELF sCY Yy (AGENT PERSON 1)
WILL _ E ‘
((VERB WILLeP NIL AGENT ((NOT ORJ )IPRES ))(AFF, ALUX NIL NTL NIL ((NOT
0BJ YCanp PRES FUT ))})) _
WILLING 3 g
(CVERB WILL NIL AGENT EBNTIN ))
ALL E
(¢NUMT AMQUNT NIL QF%WHAT (X0OR PLURAL UNCOUNT JaLL ))
WILL=P . E
(CSELF aCT Y(AGENT PERSON Y(WHAT (NOT PRGPERTY 1))
SOLDIER E
((NOM 0B PoPIGHT WAR AGENT (AND 3PS SING )))
NAM E
(¢(SELF PROPERTy ) (PERSON PERSON ) (PLACE PLACE ))
SEMTREE E
(CONCRETE NONANIMATE (ANIMATE (HUMAN PERSON )INONHUMAN ))
SEMTREE G
(ENTITY (PERSON PLACE JTHING )
SEMTREE N
(ENTITY TIME (ANIMATE PERSON ANTMAL Y (THING PLACE )
TIME#SEQ _ N
{CSELF spSTRACTEON Y (PART TIME ))
SOME E
fCNUMP NIL NIL NTIL PLURAL CERTAINWNUM ) (NUM2 NIl NIL NTL UNCOUNT
AMOUNT LOF y ¢NUM2 NTIL NIL NIL (aND (NOT UNCOUNT 3 (NOT PLURAL )
A®CERTAIN 1)) | _ '
MR, E
CCTITLE NIL NIL NIL MALE ))
SAND : E
(CNOM,0AJ ENTITy NIL WHAT (AND (AND 3PS SING JUNGCOUNT )))
MANY E
CCNUM2 aMOUNT MANY OF&WHAT (AND PLURAL (NOT UNCOUNT ))))
CaN E
(CAFF,AUY NIL NTL NIL ({NOT DRJ ) (AND PRES MODAL 1)))
SENT E
((NONFYN_VERB SEN NIL WHAT PASS PASS" )(NONFIN,VERB SEN NIL AGENT
PERF PERF" 1) _
SEN E

CCSELF ACT ) (AGENT PERSON ) (ADDRESS (OR PERSON PLACE )) C(WHEN TIME )¢
WHAT THING (ADJUNET (S/1 FIN )(S§/4 5/3 S/2 $/1 )Y((S/1 (8/2 FIN ) (AND
ARY UBJ JAGENT )(S/2 (5/3 FIN JCAND TO (OR DOBJ LOC YYADDRESS Y (8/% FIN
TIM TIME 1)11))



linguistic information

SINCERITY E
 ((NOM_DAJ QUALITY SINCERE DFu«WHAT (AND 3PS SING )))
KIND N
tC(NOM, 0BT PaFaM NIL WHD (AND (AND SING 3PS ) (AND NEUT (XAOR NEF IINDFF
110)
VAN

N
((CASESY NIL NIL NIL NIL V&N ))

JAN N
(CNOM,ORJ P-FAM NIL WHO C(AND (AND SING 3PS ) (XOR DEF UNDEF ))1})

PENSIONIERTE &
(CLATT,ab) P=PROP NIL WHAT (XOR (AND PLURAL CAND (XOR NOM ACC ) (NOT
DEF )3yy(aND SING (XOR (AND FEM [XOR ACC NOM )) (AND DEF (XOR (AND NEUT
ACC YCAND C(aND DEF NOM 3 (XOR MALE NEUT 373133313 :

EINE ]
¢ (DETERM NIL NIL NIL CAND (XOR aCC NOM ) (ANO SING FEM )31))

JONES E
f(NOM _0RJ NAM JOMES PERSON (aNn (XOR MALE FEMALE ) (AND SING [XCR (aND

SUsJ sP% 108J 1))}

DONE E
((NONFIN _VERB DO NIL AGENT PERF ) (NONFIN,VERB DO NIL WHAT FASS ))
WONEND N
(tATT aDJ P.DWELL NIL AGENT (AND SING NEUT }))
KANONE G
(eNOmM DRJ ENTITY NIL TWING (&4ND (AND 3PS SING ) (AND FEM (AND (XQR DEF
UNDEF ) (XOR (XOR NOM GEN Y (XOR DAT ACC 331)1))1 )
FUNCTREE E
(PATHS ¢DET PNETERM DEM ) CADJUNCT {VERBAL ADY,YERB NONFIN,VERB VERB )
ATT,ADJ RE| WworD PRED.ADJ ADV,ADJ ) (OBJECT (0OBJ NOM,0BJ PRON,0BJ )
RELWORD 3 {NUM NUM]1 NUM2 NUMI ) (VERBAL NONFIN,AUX {AUX AFF_ AUX
QUEST,Aux 1 CNDNA;x NONFIN,VERB VERB )))
FUNCTREE G
(ADJUNCT VERAR )
EIN ]
DETERM NIL NIL NIL (AND SING (XOR (AND MALE NOM ) (AND NEUY (XOR NOM
W55 _ .
GENERAL G
LENOM, 0B ENTITY NIL PERSON (AND (AND 3IPS SING ) (AND MALE (AND (XC'!R
HEF UNDEF ) (XOR NOM (XUR DAT atc 311131}
FUNCTREE N

(FUNCTION (ORJECT NOM,O0BJ ) (ADJUNCT ATT,ADJ VERB 1)



linguistic information

P«DRDER N
(¢SELF ABSTR ) (OFaWHAT ENTITY 1)

THOSE E
{(DEM NIL NIL NIL PLUYR DEF )}

sSHauLD E
CCAFF AUy NIL NIL NIL C(NOT QBJ ) {AND PAST MODAL ))){QUEST,AUY MNIL
NIL NIL ((NOT OBJ JUCAND (AND PAST MODAL JQUEST 1))y

AMOUNT E
((SELF PROPERTY j(OFeWHAT (NQT RESTRICT )))

KNOCKS E
((VERB ACT KNDCK AGENT ((AND (NOT OBJ ) ¢aND SING 3PS JIPRES )¢
ADV,VERB TRANSF DESTROY AGENT ((aND (NOT 0BJ )Y(AND SING TIPS )) (AND
FRES DOWN )1311) '

DOOR E
{(NOM_DRJ ENTITY DODR WHWAT (AND SING 3PS )))

Goon E
C(ATT ADJ QUALITy GOOD OF«WHAT 3}

PROP E
t(SELF PROPERTYy ) (OFxWHAT (OR PROPERTY THING )]1)

PROP N
((SELF PROP ) (WHAT (OR PROP ACT )))

STONE . E
(eNOM 0RJ ENTITY STOWE WHAT (AND SING 3PS }))

TWO E
(CNUMY AMDUNT NTIL OF«WHAT PLURAL TWQO 1))

A«PROP E _
{ (SELF PROPERTY ) (OF«WHAT (NOT ACT )))

P-PROP I
¢(¢SELF PROP y (WHAT ENTITY ))

PaPLACE ]
((SELF ACT y (AGENT PERSON (ADJUNCY (P{ INIL (C(P1 (P2 YACC WHAT ) (P2
FIN (aAN® aCC DIR#PREP JENDPOINT )13}))

PwPRQP E
{tSELF PROP ) (WHAT ENTITY 1)

PwPL ACE E
(¢SELF aCT ) (AGENT PERSON (ADJUNCT (P1 INIL ((P1 FIN ACC WHAT 31313t
WHAY ENTITY ) ) :

PARIS E
{(NOM_OBJ NaM NI{L PLACE (AND SING (XOR (anND SUBJ 3P3 JDBRJ 1))

YERY E
{(ADV,ADJ PROP VERY QFwWHAT ))

HER E
(¢(PRON_0mJ NaM NIL PERSON (AND SING (AND OBJ 3PS 1313



DER

GIRLS

GIRL

HAS

WAS

linguistic information

fa
((DETERM NIL NIL NIL [XOR (AND PLUR GEN )(AND SING (XOR (AND MALE NOM
Y(AND FEM (XOR GEN DAT 131111

E
{CNDM, DRS ENTITy yQUNGH#FEMaLE WHO (AND PLURAL 3P3 )]

E
¢((NOM,0BJ ENTITY NIL WHO (AND SING 3PS )))

E
{(VERB POSS NIL AGENT ((AND SING (NOT OBJ )IPRES ))(AFF_ AUX NIL NIL
NIL CCaNp SING (NOT NBJ ))CAND PRES FERF 1))}’

E
((VERB BE NIl WWAT C((AND 3PS (AND SING (NDT O0BJ ))IPAST ) (AFF,AUX
NIL NIL NIL ({AND 3PS (AND SING (NOT 0OBJ 1)) CAND PAST (XOR CONTIN
PASS 1111

YESTERDAY E

jf{?ﬁﬂ 0gJ SPre.TYME YESTERDAY WHEN caND SING (XOR (AND SuUBJ 3PS )0BJ

DISTRY E

((SELF SPECIFIER y(OF«WHAT (NOT RESTRICT 31)

AMSTERDAM

POSS

“usT

EATS

ACY

N ‘
((NOM _0BJ SPECWFLACE ADAM WHERE (AND (AND 3PS5 S8ING INEUT 1))

£
((SELF STATE )Y(AGENT PERSON ) (WHAT (NOT RESTRICT 13)

. E
{{AFF, AUy NIL NIL NIL CCNOT OBJ ) (AND PRES MODAL ))1)

E
((VERB P«FAT NIL AGENT ((AND (NOT 0BJ ) (AND SING 3PS ))PRES )))

((SELF acT Y (AGENT PERSON 1)

LETTER ' E

((NOM,DBJ WRIT NIL RESULT (AND SING (XOR (AND SUBJ 3PS YOBJ ))))

AFTER: E

HET .

SETITE

(CADV VERR V] INIL (V) v2 OBJECT )(Y2 FIN ADV,PART ))))

N
(CDETERM NIL NIL NIL ¢AND NEUT (aND SING DEF ))))

' G
((VERB Pa.PLACE NIL AGENT SINE (AND OYN PAST 3))



linguistic information

AFTER G
NIL

AFTER N
(NIL 3

ALTE G

(CATT _ aDJ P=PROP NIL WHAT (XOR (AND PLURAL (AND (XOR NOM ACL ) (NOT
DEF 13y (AND SING (XOR (AND FEM (XOR ACC NOM JJILAND DEF (XOR C(AND NEUT
ACC JCAND (ANP DEF NOM Y(XOR MALE NEUT JX))3333)%:

ENTITY ‘ E _
((SELF ENTITY jY(WHD PERSON ) ({WHAT THING ) (ANIM ANIMATE )

ENTITY . 6
{¢(SELF ENT J(PERSON PERSON ) (THING THING })

ARTICLES ' E
(CMOM,ORJ WRIT NTL RESULT (AND PLUR (XOR C(AND 3PS BURJ IDBJ J3)1)

AUTHOR E
((NDM,0BJ WRIT NIL AGENT (AND SING (XOR (AND SURJ 3PS )0BJ 1))

WauLD . E
VERR WILL NIL AGENT ((NOT QBJ 3PRES JYYCAFF_ AUX NIL NTL NIL f(NOT

0
DRJ YCAND PAST Fut 1))}

CoULD : E

(CAFF AUy NIL NTIL NIL (ENOT OBJ ) (CAND PAST MODAL 1))}

EQUAL 13 .
((SELF PROPERTy ) {WHAT (NOT RESTIRC )) (ANDaWHAY (NOT RESTRIC ))I)

HAVE E
¢(NONFIN,VERB PNS§ NIL AGENT (XOR CAND FUT (NOT FUTY )3 (AND MODAL ¢
NOT MODAL™ ))) CAND FUTTMODAL" 3) (NONFIN,AUX NIL NIL NIL (XODR CAND FUT
(NOT FUTY )) (aAND MODAL (NOT MODAL"™ 3)) (AND PERF CAND FUTH MONAL™ 3)) ¢
VERR Poss NIL AGENT ((ANR (NOT (AND 3PS SING )) (NOT SUBJ )IPRES ))(
AFF,AUX NIL NIL NIL (CAND (NOT (AND 3PS SING )) (NOT SURJ JIPERF 1))

HAVING E
((NONFIN,VERB POSS NIL AGENT EANTIN ) (VERB,OBJ POSS NIL SELF (AND (
XQrR CAND {NOT OBJ Y3IPS 3I0BJ ISING )) (NOMFIN,AUX NIL NIL NIL CONTIN
PERF 1)

GIVES E
(¢VERB GIV NIL AGENT (AND (NOT 0RJ ) (AND 3PS SING }1))-

GIVE E
¢ (NONFIN,yERR GIy NIL AGENT (XOR FUT MODAL Y)(VERB GIV NIL AGENT fanD

(NOT CaNp 3PS SING ))(NDT 0BJ 33))

GIv E
((3ELF ACT 5 (AGENT PERSON (ADJUNCT (61 INIL ({61 (GR FIN ) CAND (NOT
SUBJ Y(NOT PREP Y)WHAT Y (G! (BT YCAND (NOT PREP ) (NOT SURJ )}
ADDRESSEE y(G2 FIN (AND TQ (NOY SUBJ Y)ADDRESSEE 1(63 PIN (AND (NOT
PREP ) (NOT SUBJS JIWHAT 3))) (WHAT THING (ADJUNCT (Gl FIN INIL ((GY (G2
FIN }(aND TO (NOT SuUBJ )IADDRESSEE )Y (G1 (FIN 63 )(AND AY (NOT SUBJ ))
AGENT (B3 FIN (AND TO (NOT SUBJ 1)ADDRESSEF 1(G2 FIMN (AND RY (NOT
SUBJ JYAGENT 3))) (ADDRESSEE PERSON (ADJUNET (GY INIL ((G1 (FIN 62 )¢
AND (NAT PREP ) (NOT SUBJ J1IWHAT (G2 FIN (AND BY (NOT SUBJ )IAGENT 1)

LR D

GIVER : . E
(tNOM,0R) GIV NIL AGENT (AND 3PS SING 1)) i

GIVEN 3

_ ((PRED,ADJ GIV NIL WHAT ) (NONFIN,VERB GIV NIL WHAT (AND (NDT PASS" )
PASS JPASS" ) (NONFIN_VERB GIV NIl ADDRESSEE (AND PASS (NOT PASS"™ ))

PASS" ) (NONFIN,VERB GIV NIL AGENT (AND (NDT PERF" YPERF JPERF" ))))

LIVING ' E , o
¢ (NONFIN VERB PwLIVE NIL AGENT (AND CONTIN {NOT CONTIN® 3)CONTIN® 1))



linguistic information

DOWN E
((aDV_PARY NIL NIL NIL DOWN ))

SI1X E
CCNUMI AMOUNT NIL OF«WHAT PLURAL SIX ))
HAY \ oy ND MODA
C(AFF,AUX MAY NI NIL C(AND 3PS (AND (NOT 0BJ ISING )) {AND MODAL
POSSIB’ y1y)ay NIL NIL CCAND 3PS (anND (NOT 0BJ )SING ))
Boy E

((NOM,0BJ ENTITy yOUNG#MALE PERSON (AND 3PS SING 1}))

- 4.12., -
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4.2. The experiments
introduction

In this introducticon we discuss the conventions followed for

the output during the language process.
{(a) Output from the main program

The system starts as follows:

WELCOME TD THE PARSING SYSTEM

SPECIFY THE LaNGUAGE

INPUT LANGUAGF :E
GIVE INPUT SeMTENCE

After that a number of sentences can be given.

The main program computes for each word the initial particles,
then it sends these particles to the parser control routine.

The output given to comment on these actions is:

WORD MR ¢ 2 ?IVEES
els INITIAL PARTIC !
(NIL GIyEg (TNP2 vEeR NIL NIL NIL QUAL n

1T+ MERGING

{here starts the computatiocn )
When all particles have been processed, the system prints

'FUNCTIONAL AND CASE STRUCTURES' and gives the structures if
any. Else there is an output message 'NO STRUCTURE FOR GIVEN INPUT'.

- 4.13. -
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The system makes also the necessary preparations

to compute the semantic structures and stores them on
an external storage device (this was necessary due to
lack of memory),so that a separate program is able

to compute the semantic structures.

The main program gives then an indicatioms on the

number of cells left in the memcry (the memory limitations
are the main problem of the current implementation) and

is then ready to consume the next input sentence,.

MEMORY CELLS LEFT!128R8
GIVE INPUT SgMNTENCFE

(b) Output from the general control of the parser (CONTR)

For each new particle that is taken from the pushdown store
the system prints:

{x} (where X is the alphabetic order)

*x%%x TRY TO EXPAND CONFIGURATION

———————————————————— (then the configuration is given)-—-=----

For each particle bordering on this one the system prints:

% BY COMBINING IT WITH CONFIGURATION OF WORD NR. x (where x is
the number of the word)

Then we number for each hypothesis, for each configuration
(then the configuration is given) . The linguistic processor
starts investigating the particles first from left to right

and then from right to left. From right to left words are

numbered according toc the moment they occur in the structure.

Example:

ff:. TRY TO EXPAND COMFIGURATION 3
(NIL a (TNP4 DBETERM NIL NTL NTL NIL D))
% RY CoMBIMNTING IT WITH rUKFIG DF WORD NH, 3
1. FOR HYPOTHESTS ¢ JmMp3
1, 1. CONFIGURATION 1
(NTL GIVES (INP2 VgRR MIL (A3 INTL @uUAL ) {JOHN C(INR1 NOM,OHJ NIL
NIL (fMaLE 3P5 SING ))((PERSNN YINTL INIL ) (HER (INP3Z PRON,ORJ NIL
NIL ((SING ORJ 3P ])[(PEFSQN YIADNDRESSEF YY)
a» FROM LEFT Th RIGHTY
+ WRONEG HEAD DR ND TRANSITION IN SYNT NET
<3 FROM RIGHT TG LFFT ..
1. 1, 1, FOR wORN 1 HER
+ WRGNG HEAD DR MU OTRANSTTIONM N SYNT NET j !
1, 1. P, FOR WOKD ¢ RIVES ,
+ WRONG HEAN 0OF b0 TRANSITION IN SYNT NET -

- 4,14, ~
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{c} Output from the linguistic processor (LR)

The linguistic processor gives in principle a message
when a parsing predicate has been successful and one if it
has failed. Sometimes more information is provided about the

actual computation process of a linguistic predicate.
The following messages are issued:

SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS
if the function-of-head/position or the taking-objects/

object-position rule has been successful.

SUCCESSFUL TRANSITION FROM xxx
TO THE NEW STATE({S) xxx
If it was possible to perform a transition in a

syntactic network.

MATCH THE FOLLOWING FEATURE COMPLEXES:

XXX (features of the subordinate)
XXX {features of the head)
RESULTING DOMAIN:

XXX (domain successful for match)

INVESTIGATE THE FOLLOWING SEM. FEATURES:

XXX {features of the subordinate)

XXX {features of the head) _
SEMANTIC FEATURES MATCH SUCCESSFUL, DOMAIN
XXX (domain if match was successful)

CONSULT CASE FRAMES WITH SYNT.FEATURES

AKX (features of the subordinate)

SUCCESSFUL TRANSITION IN SEMANTIC NETWORKS

RESULTING TRIPLES (FEATURES - STATE - CASE)

xxx  (output from the NETW subroutine if successful transition)

- 4,15, =
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MATCH THE FOLLOWING FEATURES

XAX (features of the subordinate)
WITH FEATURES OF RESP. CASES

XXX {case)

XXX (features of case)

SEM FEATURES MATCH SUCCESSFUL (if successful match}

and this for as many cases as came out of the NETW subroutine.

When all +tests have been successful:
ALL TESTS SUCCESSFUL NEW CONFIGURATION
————————————— (the resulting configuration(s) after the merging

process)

The following messages are issued when a parsing predicate
returns false.

+ WRONG HEAD OR NO TRANSITION IN SYNT NET

order and / or relations environment tests false

+ SYNTACTIC FEATURES MATCH UNSUCCESSFUL
after syntactic features match of adjuncts/functionword

+ SEMANTIC FEATURES MATCH UNSUCCESSFUL

after semantic feature match of adjuncts or objects

+ MISSING CASE OR FUNCTION IN SEMANTIC NETWORK
semantic network does not contain the information

necessary to compute the surface network

+ NO TRANSITION IN SEM. NETW.
if it is not possible to perform a transition in the

semantic network

We now start with the experiments themselves.

- 4.16. -
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EXPERIMENT 1. function-of-head/order

Problems:

The function of the head of a given relation is
determined by the grammatical relation of the
.subordinate. Also the mutual order of head and
'subordinate is letermined by the grammatical relation
between subordinate and head.

Solution:

The introduction of rules which specify both types
of information.

Experimental setting:

Results:

1.

Ihe

We will give the following input

very urgent (normal application of function-of-head/order)
John writes (idem)

1
2
3. urgent very (is rejected due to wrong order)
4

. beautiful urgent (is rejected due to wrong function-of-head)

(VFRY URGENT )

WORD KR 3§

vrTe

b ¥EHV
IMTTIAL PoRTICLES &

{NTL vEwyY fYMPL aDy AL NIL NJL O NTL MOD D)

WORLY KR 3 2 UEIN |

+1

INTTTAL PARTICLES

(NI PRGENT rINP2 ATT ENJ NIL NIL NTL UNDET )

oI7
(a3

« MEHGING

kkkwx TRY TO EXPAND [ONFIGRUNATYION 3

(HIL URGERT (INP2 ATT ADJ MTL MTL NIL URDET )

* AY COMBINIMNG 1T WITH COMFIL OF WORD MR, 1

1,

FIIR HYPOTHEXTD &t T=PY

1, 1, CONFIGURATTION 3

(NI VERY (TMRY ALY abd NTL NIL MTL ™00 )

e» FROM | FFT TN RIGHT .
[SUtcEssFuL NROER AMD PELATINHE ENVIRONMEMT TESTS

INVESTTGATE THE FULLOWING SFR FEATURESY

(NR PELEERTY TInG )

(LPRGPERTY ) :
SEMANTTC FFATUBES MATLCH SULCESSFUL, DOMATN 3
((PROPERTY ))

>»»> 4|, TESTE SUCCFSSFUL, NEW CONFIGURATINN 3

Al

SALT NIL mTL nitL Mpn InIL D)

(NIL URGHET ([+iP2 ATT_ ang NIL NJL NIL UNBET ) EVERY C(1NPY

€= FROM RIGMT 10 LEFT
1. 1. 1, FOR WORND 3 VERY
+ WHOH[ MEA® pk nO TRANSITTION 1IN SYNT NET

FUMCTIOnAL AnD CASFE STRUCTURFS &

(ATT 20T (URGEMT. [&0V . ADJ YERY 1)) -

(CASESTRUCTUKF (YERY (F#awHAT URGENT 3})

- 4. 17, -
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Ing
[JOHN WRTTES )

WORD NP8 t o 10iM
o1, INTITTAL PARTICLES !
(MTL JAOHN (INPL NOM_DRJ NIL HIL (I(MALFE 3P5 SING })((PFRSON JINIL )

WORN MR ¢ 2 “RITES
o1, TNITTAL RARTICLES 1
(NTL WRTTES (INP2 VFRF NIL NYL C(PRES Y)GUAL )
«JI1. MERGING
(a)
wuxs TRY TO eXPAND (ONFIGIRATION @

(HIL WRITES (InNt2 vERB NIL NIL (CPRES YYGUAL ))
* RY COMBIMING JT WITH COMFIG NF wORED KR,
1, FOR HYPOTRESTS & 1Pt '

1o 1, COMFTIGURATION 3

(NIL JOHM (TRPY mDA, 00T NTL MIL (C(MALE 3PS SING )Y ((PERSHON JINIL 1)

AP FELID | FFT T ® LT

+ WRONG HEAD nk MO TRANSITIOM InN SYNT NET
<= FROM RIGHT T0 LFFY

1 1 1, FUR WORD ¥ (MK
j L& N8 ENVIPOINMEN

! 1
T HMATCH THE FULLHWING FEATURE COMPLEXES:
CAND (NDT ORJ Y (AMD IPS SING V)
(fMAELE TPS SinG ))
PESULTYMNG DOMATMNS

CI(MALE 3Ps RInG ))
TNVESTIGATE ThE FOLLOWING SEM FERATURESY

PERSON

{(PERSNY )

SEMANTIC FEATURES MATCH SUEEESuFUL; BUMATN ¢

(fPERSDON 1)
>»»> AL TERTS SUCCESSFUL, NFi CONFIGURATION @

[PREK WRITES (IMPP VERH NIL NIl ((FRES YIUUAL YC(JOWN (INPY
NOM ORI NIL NIL ((MaLk 3PS SInG I ((PERSON JINIL INIL 1)

FUMCTINNA| ANDL Cask STRUCTURES 3
(VERA (WRITES (NOWM GE] JOWN Y)Y
(CASESTRUCTL "~ furITES (AGENT JOHK 3))

31N
(URGENT VERY )

WORD NR 3 1 URGEMT
o1, INITTAL ParRTICLES ¢
(NTL LIRBEMT finpeg ATT Al MIL MTL NIL UNDET 1)

WORD MR 3 2 VEHY
el INITIAL PoBITLLES o
[NIL VERY (INPZ Any SADT NTL WYL MTL HOB )
JIT, HERBING
(a)
wikd TRY TO FUPAME (ORFTRURATINN &
(NI VERY (R0F2 ANV _ANJ NI NIL NIL MGU ))
* RY COMATIMINMR JT wlTH CONEIR OF WNERD NR i
1. FNE HYPUTHFSER 7 Twpl )
1. 1, CONFIGURATINN 3
(NTL URGENT (Feet ATT.AD) LIL NIL NIL UNDET ))
> FROM | EFT T RIGHT
[+ RONG WEWl 0w WD TWANSITION IN SYNT NET]
<s FRUM RICHT TO LEFT
1, 1, 1, FOF WORD % URGENT
[¢ WROWE HWEGh O NQ TRAMSITION 1N SYNT NET]

FUNCTIONAL aMD Ca8F STRULTURFES ¢
N STRUCTURE Fnw GIVEM INPUT
- 4.18.—
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4,

Ih:
(BE

AUTIFUL ULRENT 1}

wor
ela
(NI

WOF

«le
(NT
oI1
{4

D HR 3 1 AFATIFUL
IMITTAL PrRTICLER 1
L REAUTTIFIL (Inp1 ATT.ADJ KTL KTL HYIL UNDET )

D NR 3 2 URGENT

TMITTIAL PaRITOLES 2
L URGFNT rlalpp ayr, an) MIL MTL NIL UMPET 1)
« MERGING

LB

* R
1.

* TRY 10 EYPuND COMFIGURATION @
(hTL URGE=T {1np2 4T7T«A0J NIL NIL NIL UNRET }}
¥ CouBIpIn® Ir oItH CONFIG OF wWORD WNH, 1
FOR HMYPUTHESTS @ 12!
la 1. cONETEURAT TN B
(NI BEAUTIFUL FlInp1 ATTLADT MTIL WNIL NIL UNRET )
2y FRUM LFFYT TO HieeT
[¥ WRMnni ~pap OR w0 TRAMSTTION IN SYMT NET|
ez FROM RIGHAT TH LEET - ’
1o 1, 1, FOr WGRN 1 REAUTEFUL
I+ wEfnun HEAD 0% N TRAMSTITION TN SYMT MET |

FLiH
ND

CTIomA 2~ CESE STRUCTURES
STRUCTURE FOr GINVEN INRYT
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EXPERIMENT 2. taking-objects/position

Problem;:

Whether a word can be the head of an object depends
on the function this word is having itself. Moreover
the pdsition where the objects will ¢ome depends
on the function of the head.

Solution:
Two rules in the grammar which specify both types

of knowledde were introduced.

Experimental setting:
We will give the following input to the parsing system:
1. John writes a letter (normal application of taking-objects/
object—position)
2. A letter written by John (idem)
3. A letter by John written (wrong order of object}
4. A by John written letter (taking-objects is false).

Experimental results:

INE
(JOHN WRITES p LETTpk )

WOREG MRS 1 InrN
»1a INITIAL PARTICLFS 12 _
(NIL JDHN (INP1 nNNM _ORJ NIL NIL ((MaLE 3P% SING ) C(PERSDON JINIL )

WoernR MR ¢ 2 4HITES
oI, INITIAL ParTICLES
(MIL wRTTES (INp2 VERR SIL NIL ((PRES J)GUAL )
w17, MERGING
fAN
‘kwvkx TRY T EXPAND CUNFIGURATION 3
fHIL WRITES (InP2 VESE NIL NIL [(PRES 110041 )
* EY COMBINING 1T WITH CHRFIG OF WDRND wNE, 1
1., FOR RYPOTHESTS 1 1hed
1. 1, COMFIGLRATIAN 2
ANTL JOHN tTas) adw b Nt MIL € (MALE 3PS SING )} ((PFRSON J1INIL ))
=> FROM [ FFT TO WIGWT
+ WROME ME D (o2 MO TRANSTITION 1M SYNT NET

- §.20. -



experirients

¢z FROM RIGHT T |LEFY

1, 1, V. FOF »0RD 2 JOMN

SUCCESSFUL ORNER 4AND RELATIOMNS ENVIRONMMFENT TESTS

MATCH THF FAILLO4ING FEATUWE UNMPLEXEST

gAMD (NOT MAT yranD BPS STiG )

((MALF 3P§ 31nG D)

RESULTInG LOmATNG

((MALE ¥25 S5I« V)

INVESTIGATE THF FOLLOWING SFM _FEATLRESS

PER&ON

((PERSOM 1) .

SEMANTIC FEATURES oATCH SUCCERBFUL, BOWAIN 3

FIRPFRAAM N i
3> Al TESTS SuUuCESSFUL, NEW CONFIGUWATION §

(RRED WRTTES (INP2 VERB NTL NTL ((PRES IJQLUAL J(JOHN (LKMFY
NOM_0RJ NIL NIL f(#ALE %P3 SING 3 C(PERSON JIRIL JNIL )

WORD NR Ot 3 i .
«I. TNTITIAL PARTICLES 3
(NTL A (IMPE NETERM MIL HTL MTL NIL 1)
«11. MERGING
(A}
exxw TRY TO EXRAND CONFIGURATION 2
(MIL & (T82% NETERM NIL NTL MIL NIL )
* BY COMBINING TV wlTe CONFIG OF WDRD NKE, &
{1, FNR HYPDTWESTS 1 INPP
1. 1, CONFIRGURATION 1
(PRED WRITFS (INP2 VERHE NIL NIL {((PRES 1)QuUAL ) {JOHN (INFY NOM,OR)
NIL NIL ((MBLE 3PS &Tng ))C(PERSAN JINIL INIL M)
ez FROM RIGRT T LEFT
1, 1., 1. FOF wDRU 3 WRITES
+ WROND HEAD OR MO TRANSITION TN SYNT MNET

WORD WR & 4 LETTER
s1s INITIAL PaARTICLES 1
(M1 JLETTER (INPa MM nBJ HIL NTL ((SING DBJ ) (SING SURJ 3PS J)((
THIMG JINIL M)
oI11. MEHGIMG
(a)
kwxn TRY T EXPAND CAnFIGURATION 3
CrNY YLETTER (INPg MOit,0R) NIL NIL C(3ING ORJ JYU(SINGK SUnd 3PS ) (
(THING )INIL 1)
W RY COMATINING IT wITH CONMFIG DF WQRR NR, 3
1, FOR HYPOTHEXLS $ [HMRY
1., 1. CONFIGURATION 3
(NIL A [(INPT OFTERM NTIL NTL NTL NTL 1)
a» FROM LEFT TD KIAHT
SUCCESSFYL TRANSITLON FROM [Ny )
TO THE NEw STETE(S)] @ (Mg NA )
MATCH THF FOLLNWING FEATURE COMPLEXESS
SING
C{STNG 0R) 1 (STHE SUBT 3PS D)
RESULTING DUMATNE
((SING ORAJ )¢ SING SURJ TIP3 )
NeW FEaTURE fOmpLEXl
(LUNDEF SING UaJ ) LUNREF SING StUBJ 3PS ))
s»>» ALl TESTS SUCRESSFUL, NEw CONFIGURATION 3
(NG No JLETTER (InPu NOM OHJ NTL NIL ((UNDEF SING ObJ ) (UNDEF
sInG SUBJS 3ps IYCCTHING DINIL (A (INPR DETERM NTL NTL NTL MTL INIL M)
<z FROM RIGHMT T |LEFT
1, 1, 1, FOR uOFD 1 A .
¢ WRONG HEAD 1 MO TRANSITION IM SYNT NET

'
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(B
kwux TRY Tp FEPAND CQuFIGURATINN 3
C(NG N& YLETTER [THMPA NOP ORJ NIL MIL C((UNAEF S0 OB 1 {LUNOFF
SING SUAJ 3PS V) ((Twbnc IYMEL YCA CINPI DETERE MIL NTL NTL =1L IN[L D)
* BY COMBINING 11 «TT1w CONFIG NF wNRD NR, 2
1, FOR HYPDTHERTS ¢t TNR2
1, 1, COMNFIGHRATTULY @
(PRED WRITES (INP2 VERR NIL WIL CCPRES D)IQUAL Y OJOHN (TNPY NOM 104
NTIL WIL C(MALE 3PS STHNG I}({RPERSON DINTL INIL )Y
<z FROM RIGHT TO LEFT
1, 1, 1, FOR WORD 3 WRITES
[SUCCESSFUL ORDER AND RELATIONS ENVIPONMERT TESTS |
CONRI|T CASE FRAFS WITH S¥YRT FRATURFS 3
(CUNDEF STNG ORI I (UnDEF STMG SuBJ 3RS )
SUCCESSFUL, TEAISITION In SEMANTIC NETWORKS
HESULTING TRIPLES (FEATURES % STATE % DASE)
(te(UNREF STI8G Nag 1) (ws2 FIN JRESULT )
MATCH ToE FOLLDWIME SEMANTIC FEATUKES
(CTHING 1)
WwITH FEATURES nfF RESP, CASES
RESULT
THING
SEM FEATIEFS MaTCH SUCCESSFUL
»»»> ALL TESTS SUCCESAFIL, NEW LONFIGURATIMNT ¢
(NTL, wwTTES (InP2 VERA NTL w2 FIN DOERPRES YXGuAL ) (IOHN (-
INFL toM, 0RJ MIL «wNIL ((MALE 3PS SING )] C(PERSON DINLIL INTL I(LETTER
INPO NOM,OBJ a1p ML CCUNDEF SIMG ORI ) C(THING VIKESDLT Y(a (TnH3
DETERM NTL nNT| »TL ™I INTL 1))

FUNCTIONAL ANy CASE STRUCTURES §
(VERR (WRITES (nNOM, 8T JON Y (NOM 0RT (LETTFR (DETERM & )3

(CASESTRUCTURE {(wRITES (ABERT Jrun 1 {RESULT LETTEK 1))

ING
(& LETTER WRITTEM WY JOHN )

WOorRL NR ¢ 5
olo INITIAL PARTICLES
(NTL & CINFY DETERM NJL NIL ML MIL })

WORD HR 1 2 LETTER

rIa INITTAL PaRTICLES |
CC(NY YLETTER (INp2 NOM,DRJ NIL NIL ((SING UBJ ) (SING SUHJ IPS 3] ((
THING JINIL Y2

11, MERGING

ta)

wakk TRY Tn Expdn) CayFIGURATION
(O3 YeeTTed (pup2 nNOG0BY RIL HTL ((SING DR ) (K147 SURL 3PS 1) ¢
(TRING 9)NIL ) _
¥ pY pampINIng 7T WyTy fONFIG OF 0RO NR,
1. FUOR HYPOTHESIS : INP1
T, 1, COMFIGURATTION o
(N A (INPY TeHM NI N 4 !
=ELFRHMILF5TD$DEH1GHTL LD
SUCCESSFUL TRaHNSITLION FROM (ny 3
TO THE NFw STATE(S) & (na ne 3
MATCH THE FOLLOWING FEATURF COMELEXFS:
SIMG
CCSING DBY Y (8Tan SUBY 3PS 1)
RESULTTRG RBOMATN:
([5ING DBJ J(STNG SURT 3pP5 1)
MEW FEATURE COMPLEX?
({UNDEF SIMG NrJ VYTUNDEF SING SUBEJ ¥PS )
35> &Ll TESTS SUCCESSFUL, NFw CONFIBURATION 1
C(N4 N JLETTER tInPZ2 HOM DBJ NIL NI NGEF N c
SIkG 5URJ 3Ps 11 C(THING JINIL ) (& (INP!LDFTgHétSIt ZIiIN?LDSgLJ§x¥EL§J
‘ez FROM RIGHT TO LEFT
1 ¥, 1, FlRk ~ORD 3 &
+ WRONG HEAD CGR MO TRAMSITINN IN BYNT NET
-&8.22.~
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WORD NR 3 % WRITTENM
o] TMITIAL PARTICLFS 3
(NIL wRITTEM (TapP3 pRED,ADRT NIL NIL (PAST ))0usl ))
(NTL «RITTEMN (TNP# NMOMFINJVERR SNIL MIL NIL GUAL )
(NTL WRITTEM (I4PS NOMFIN VERR MTL NMNTL NIL QUAL ))
(NIL WRITTEwN (TwPe &TT, A0S NIL NIL NIL LUNDET D))
«11. MERGING :
(A
wxw« TRY TO EXFLND CONFTGURATION 3

(HIL WRITTEN (INP& aTT. ADJ NIL NTL NIL ULNDET 1)
# RY CoMBEINIME IT wITH CORFIG OF «0HD NH, 2
1, FOR HYRODTHESIS 1 InNp2-

1, 1, CONFIGURATION &

(tN8 NE JLETTER (Iwaep NOM,URJ SIL NIL C(UNEEF SINE OBJ Y (NDEF
SING sUBJ 3pg J)L(THINR YINIL (A (TMPYL DETFRM NIL NIL sTL NIL INIL 3)
: _3» FROM LEFT TN RJGRT

# WRDNG HEAD N& w0 TRANSTTIOUN IN SYMT NET
<5 FROM RIGHT TN i kFT
1, 1, 1. FNB wnRD & LETTER _
¢ WROKG HEAD i MO THANSITIAN IN SBYNT NET
(8
wwxx TRY TN EXPAND CnoFIGURATION ¢
(MNIL WRITTE~N (ImPS MONFIN,VERB NIL NI, NIL QUAL ))
* BY COMRINING 1T wTTH CONFIG OF wWORD NR, 2
1. FUR HYPOTHEATE ¢ TMFP

1, 1, COMFIGURATION @

((Ma Np JLFTTER (InMPP MOM_ORJ NIL NIL, ((UNDEF SING NAJ ) (UNDEF
SIMG SURJ 3IPE JYLLTHTIHNG YINIL V(A (TNPL DETERPM MIL NTL MIL NIL INIL 1

5> FROM LEFT TQ RIGHT

+ WRONG HEAD MR KO TRANRITION IN SYNT NET
<z EROM RIGHT TO LEFT
1. 1. 1, FOP WORD ¢ LETTIFR
# WRMANG HEAD OF ND TRANSITION IN SYMT MET
C
£tli TRY. T Expanlk COnFIGURATIAN 3
{NIL WRITYEN (IwPa MOMFIN, VERA NIL NTI MIL RUaL ))
« BY COMATRING IT WITW FONFIG OF WORD NR, 2
1, FOR HWYPOTRERTS 1 Tnes

1, L, CONFIGLURATION @

(evd Ne JLETTER rIne? whM_GBJ MIL NIL (CUNDEF SING 0BJ ) (LUNDEF
SING SURJ 3PS I70(TwIMe JIMIL 3(A CINPL DETERM NIL NIL NIL MTL INIL D))

=>» FROM |_FFT Th RI1GHT

_ + WRONG HEAD DR nft TRAMSITION IN SYNT NET
<z FROM RIGHT TO LEFT
e 1, 1, FiJW wORD I LETTER
¢ WRONAD HEAD OF WO THRANSITION IM SYNT MNET
)
xakkx TRY T EXPAND CONFLLRURATIAN 3
‘ fHTL WRITTEN (IMPY RRFENL AR HTL NIL ((PAST ))QUal 3)
x« RY COMAINING 1T WITW CONFIG OF WORD MR, @
1, FAR HYPOTHEXTS § ThPR

1, 1. COMEIGURATION ¢

(CHA N JLFETTER ¢THPa MNM GRT NTL NIL ((UNDEF SING 0fJ ) (UNDEF
SING SUBJ 3PS I)IC(THING JINTL V(A (INPL DETERM NIL NIL NIL NIL JMIL D))

=y FROM LEFT 710 RIGHT

+ WROME MEAD OF Wl TRANSTITION IN SYNT NET

<z FPROM RIGHT To LEET
1. 1, ., FOp wnah 2 LETTFR

SUCCESRFUL NkMCER anh RELATIONS ENVIRUNMENT TESTS

INVESTIGATE TufF FOLLODWINGE SEM_ FEATURESS

THIMG

C{THING 1)

SEMANTIC FEATYpFs MATCH SUCCESAFUL, DLOMATN 1§

({THING 1)
>»»> AL TERTH SUCCESSFUL, NEW CONFIGURATION 3

(NIL LETTEH (InNP2 NOM,N0B) NIL NIL (C(UNDEF SING DBJ ) (UNDEF
SING SUBT IPS 1) ((THING DINIL €A (INP1 PETERM MIL NIL WTIL NIL IMIL )
(WRITTEM (INP3Z PREp,an) NIL NIL C(PAST J)GuUAL 1))
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gxperiments

WORD HNR & 4 RY
els INITTAL PARTICLFS @
(NTL RY (INPT CaSEST mMIL MIL NIL NIL D)
11, MERGING
(s
wukpe TRY T0 BYXPAND CONFIGURATIDN 3
(NIL BY (InNPY CASFESI MTL NTL NTL NIL 1)
« AY COMAINING IT WITH CONF1G OF wWwORR NR, 3
1. FOR HYPDTHESTS : TNPY

1. 1., CONFIGURATIODN 1 :

(NTL LETTER (INP2 NOM NRJ ~NTL NIL [CUNDEF SING OBJ Y CUNDEF 8ING
SURJ IPS YT (THING JINIL YA (TNP1 DFTERM NTL NIL NI{ NIL JIMIL ¥C
WRITTEN (NP3 PRED ADJ nmIL NIL C{PAST YYGUAL 313

g>» FROM LEFT T HIGHT
+ WRNNSG HEAD OR NO THANSTITION In SYNT NET
<« FROM RIGHT TO.LEFT
1, 1o 1. FOK WA 3 WRTTTEN
« WRONG HWEAD MR 0 TRANSITION IN SYRT NET
1, 1. », FOR «ORD t LETTER
+ WHONG HEAD R MO TRANSTTION IN SYNT NETY
2. FOR MYPOTHESTS @ 1MNP4

Pe 1, CONFIGURATIUNM 1

(NI WRITTEM (NP8 NUNFIN_VERA NIL NTL MIL GUAL )Y

=» FROM LEFT T0 RIGHT -

+ WRONG WEAD DR N0 THRANSTTIONM IN SYMT NET
€z FROM RIGHT Tn LFFT
e 1o 1. FOR WORD I WRITTEN :
+ WRONG WEAN DR WM TRANSITION TIn SYNT NET
3, FOR HYPOTHESTS : INPS :

3, 1, CONFIGURATION @ ‘

(NTL WRITTEM [InPS mabFINGVERH NIL NMIL MIL QUAL J)

B> FROM [ EFT Tp RIGHT

+ WRONE HEAD UK MO TRANSITION TN SYNT MNET
¢z FROM RIGHT TO LEET
3, 1. 1, FOR wORD 1 WRITTEN
« WRONG RE4D 0OR MO TRANSTTIOM IN SYMNT NET
4, FOR HYPATHESTS ¢ Jner

4o 1la CONFIGURATION

(N WRITTeEN (Inek 87T, ADJ WIL WNIL NIL UNDET )

a» FROM LEFT TO RIGAT

* WROMG HEAD OR NO TRANSTITION IN SYNT NET
¢z FROM RIGHT TN | E¢T
d, 1, 1, FOR WOFD 2 WRITTFM
+ WRAONE HEAD OK NO TRAMSITION IN SYNT NET

WORD =R 3 B JoHs
ols IMITIAL PARTICLES
((k1 YJOHN (Twpd NOM,0RT BTL NTL (C(MALE 3PS SING ) C(PERSON YINTL )
«17, MERGING
-
wawrw TRY TO EXPAND CONFIGURATION 1
' (En1] )JOMH CINRE NOM,OBJ MTL MIL CC(MALE 3PS SING )} ((PERSGN JINIL

Z}HY COMBINIMG IT WITH CONFIG OF wWNkh NF, o
1, FOR HYPOTHESIS = NPT
te 1o CONFIGURATION 3
(NIL RY (TpP? CASEST NTL ~NID NTL NIL ))
a» FROM LEFT TO RIGHT
SUCCESSFLL THAMSITION FROM (MY )
TN THE NMFW STATFC(RY 3§ thS )
NEW FEATURE CiyaP Ex:
(raY SING O®J Y(AY SING SURJ TPS N
»»>»> ALL TESTS SUCCESSFUL, NEW CONFLGURATION 3
CONS YJ0HH (TnP8 HUMOFY NTL NIL ((RY SING 0B ) (BY SING SUBJ
IPS SILLPERSAN 1INTL Y1(RY (INP7 CASESI MIL NIL NIL Nl INIL )]
<= FROM RIGHT To | FFT
1, 1. 1, FOR «wDRIL 1 Ay
+ WRONG HEAD DR WO TRAMSITION IN §YNT NET
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experiments

LR
w¥ev TRY TO EXPAND COnF [GURATION 12 .
CCMS YJORM (IMF, nM GRS NTL NIl ((BY SING DBJ ) (RY SING SLMHJ 3PS
J)CCPERSON IIMTL Y (FY (INPY? CASEST NIL NIL WIL NIL JINIL 1)
¥ RY COMBINING IT WlTw CONFIG OF wORD NR, 3
{, FOR HYPOTHESRTS ! |nF3

1, 1, CONFIGURATTION ¢

(NIL LETTER (TnP2 wnOM,ORJ RIL HNTIL ((UNGEF SING ObJ ) (UNNEF SIMG
SURJ ZIPS YY(FTHING YIKIL (& CINPY DETERM NTL NIL NIL NIL INTL 3C
WHITTEM {INP3 PRED. &LJ STL NIL ((PAST )1GUaL )Y

=> FhROM LEFT TO RIGHT
& WRONGR HEAD OR 0 TRAMSITION TN SYNT MNET

<z FROM RIGAT TO LEFT
1, 1, t, FOR WDRD 1 AKITTEN
SUCCESSFUL NWyF&k AMD RELATINNS FHYIRONMENT TESTS |

LY Ca TE* BYNT FEATUNES ¢
((BY SING OFJ J1(BY SING sURJ 3PS ))
SUCCESSFUL TRANSITION IN SEMANTIC METWORKS
RESULTING TRIPLES [(FEATUFFS & STATF « CASE)
(eC(RY STHG UKEJ JIfW/3 FIN JAGFMT 1))

MATCH THE FOLLnkTis, SEMANMTIC FEATHURES
((PFRESLN )

WITH FFATURES (F PESP, [ASES

AGENT

PERSON

SEM FEATURES MaATCH SUCCESSFLL

33> ALL TESTS SULCESRFUL, MEW COMFIGURATION &
(NIL LETTER (11Pa NOM,ORJ NIL NI ((UNDEF SIHNG OBJ ) [UNREF

SIME SUBJS ZPR Y1Y(C(THIvie JINIL Y (A {InNR1 DEFTERM KIL HIL WIL NIL JNIL )

(WRITTEN [(TNPR PREDLANT MNIL (W/2 FIN JYE(PAST YIQUAL ) (JOHN (JnPA

NUM ORI NTY MIL ((BY SING OEJ Y)Y C(PERSON YYAGENT ) (AY (INPY CASES]

NIL NIL NTIL NTL DIl )1))

T, 1. 7. FOP wORI ¢ LETIER
SUCCESSFUL NROER AMD HELATTONS FaVIRNNMENT TESTS
+MISSTING CASE R FUNETION TN SEM NETWDRK

P. FOR HYPOTHESIS @ tnP4
2, 1, CONEEGURATION
{NIL WRITTEN (TNP4 SONFTM_VERR MTL NIL NTL Quap )
2» FROM LEFT TO RIGHT
+ WRONG MEAD OF nNO TRANSTTION IN SYNT NEY
¢z FRiIM HIGHT TO LEFT

2. 1. 1, FOF wORD & WRTTTEN
SUCCESSFUL, OFDER AND RELATIONS EMVIRONMENT TESTS
cNHSLULT £aSE FRAMES WITH SYNT FEATUKES 3
ClhY AINE DAJ YIRY SING SUBT TIPS 1)

SUBCESSFUL TRAMSTITINAN In SEMANTIC HETWORKS
RESULTING THIFLES (FEATUKES = STATE x CASE)
CEQ(BY BING 063 ) (WA2 FIN IRFESULT 1)
MATCH THE FOLLOWTING SEMANTIE FEATURES

(IPERSON )

RITH FEATURES pF KESP, CASES

HESULT

THING

1O BFEM FEATHReS HATOH

+ SEMAMNTIE FRATUSES MATCH UNSUCCESSFUL
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experiments

3, FOR RYPOTHESTS 1 1Pk
3. 1, GCONFIGURATION
(MIL WRITVEN (INPE MLMETHN VERR NIL NIL MNTL QUAL 1)
=» FROM LEFT TH RIGHT
+ WROWE HEan O NG TRAMSITION IN SYNRT NET
<E FROM RIGHY Y1) L¢FT
3, 1, 1, FOR wnuD 3 WHITTEN
SUCCESSFUL ORUER AND KELATTONS ENVIFODNMENY TESTS
CONSULT CASE FRAMES WITH SYNT FEATURES 1
((BY SING NRJ JrRY SING SUBJ 3IFS )]
SUCCESSFUL TrRANSTTIOH TN SFMANTIC RETWDRKS
RESULTING TRIPLES (FEATU®ES % STAaTE » CASE)
(LLepy SING URJ YV(W/2 FIN JAGENT 1)
MATCH THE FOyLnwWING SEMANTIC FFATIHFFES
((PERSIN 1)
WITH FEATURES NF ®ESE, CASES
AGENT
PEHSON
SEM FEATURES #aTCH SUCEESSFUIL
»»>» ALL TEBTS SUCCESSFUL, ™NEW CONFIGURATION 2
(NIL W®ITTEr (TMPS NUNFIN,VERB NIL (w/2 FIN INIL GuaL ) (JOHN
INFY NOMLNRD WTL MIL (C8Y SING QBJ ) ((PERSON }IAGEMT ) (RY (INPT
CASEST NIL NTL MTLU MTL IRIL V)
4, FOR HYPOTHESIS @t INPH
4, 1V, CONFIRLRATION 3
(NTL wRYITTEN (INK6 ATT, ADJ MIL NTL NIL UNDET 1)
=> FROM L EFT TD RIGHT
+ WRONG MEAR UR 10 THRANSITION IN SYNT NET
€3 FEOM RIGHT Tu LEFT
4, 1, 1, FOR WORD 1 WRITTEN
+ WADNG HEAD COr nND TEHAMSTITION IN SYNT NET
(Y
wxdx TRY Tp FxponD CnmFIGURATINN 2
[ENTL WRITTFN (1MPS mOMFIN,VERB NTL {(w/2 FIM INIL wUAL ) CI0mMN
INPE NOM_OkJ WIL MIL ((RY BTNG ORI Y (EPERSON )IAGENT J(BY (INR?
CASEST MIL Nty NIL M1 3nNIL 1))
* BY COMBININMG 1T WITh cONFIG OF 4DRD NR, 2
1, FOR HYPOTHESIS 1 ynp2
la Lo CONFIGURATION 3
((NS N6 YLETTER (ImP2 NOH.DBJ NIL NIL ((UNGEF SIRG ORJ ) (UNDEF
SING SWaJ TIPS 11 0(TuIng PINIL 108 (TNPY1 DETERA NIL NIL NIL NTL INTL D)
=» FaoM LEFT Tn RIGHT
+ ARONG deap OF #) THLNSITION IN SYmT HET
«z FROM RIGHT 10 LEFT
1, {1, FOw woRrkD 2 LEYTTER
+ ARONEG HEAD O Nt THAMSTTION 1IN SYNT NET

FUNCTIona, Awd Casf 5TRUCTURES 3
(NOMLBRS (LETTER fneTemm & JI(RPPEDLANT (WRITTEN (NOMOBRI (J0OMN (CASES]

BY
(CAgEAJA&%TUQE {wRITTER (RESHLY LETTFR 1 CAGENT J0HN 1))
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experiments

Nt
%A LFTTER RY JOHN wHTTTEr )

WORD NR ¢ 1
aIe INITTAL F’ARTlrLtq ’
(NIL & (IMPy NETER™ NTL ML NIL NtL 1

WOFD NR 3 2 LETTER
el INITIAL pQFTIELPS H .
(N1 JLEYTER (ThHp2 mgM_ B HTL MIL ((5TNG ORJ JLSING Sle] 3RS Y)Y ((
THING JINIL 1)
e1T, MERGING
(2}
*wkr TRY To Fyxpan® ConFIGURATION
CINT JLETTER (TnP2 nOM ORI NIL NI ({STNG ORJ I (SLING SUST 3PS D)) C
(THING JINTL 31
* aY COMBINING IT 41TH CUONFIG DF WORHN LR, 4
1, FOR HYPOTHESTS & INP)
1. 1, CONFIGURATTON 3
(NTL A (1MeY ReTEem nll NTLONTL NTL M)
a» FROM LEFT TO PTIGHT
SUCCESSFUL TRawsITION FRUM (n) )
TO THE NER FTATE(S) ¢ (nd Ne )}
MATCH THF FOLLDWIMEG FFATIURE RDMPLEXEST
SING
((SING DA ) (SINR SLUBJ APS D)
RESULTING DOMATINY
C(STNG ORJ y(STmG SUBJ 21PS 1)
NEw FEATURE COAMPLEX!
CTUNREF SI4% 0Ot ) (UNNEF SING S0EJ 3PS ))
»>»»>» ALL TESTS SUCCESSFAL, NEW CONFIGURATION 2
[CNG N& JLETTER (TNP2 NAM, ORI MIL NIL C(CUNDEF SING O8J 3 {UNDEF
SING SUBJ A5 JI1CCTHIAG I2WIL Y(A (INPL DBETERM NIL MNIL NIL SIL INTL 1)
<z FROM AIGHT TO LFET
1, 1, 1, FOR WORD 1 &
+ WRONG HEADR OR WO THANSTTION IN SYNT NET

WORD NR & 3 Y
wle INITTLL PARTICLES 3
(NIL 8Y (INPR CASEST ®If NTL NTLL mTL )Y
«IT. MFEHGING
(A)
axkx TRY TD EXPAND CONFIRDRATION ¢
(NTL, RY (1MPX CASEST WEIL NTL NIL NIL D))
* BY Comdlylab 17 &108H CUNFIG DF WORD NR, 2
1. FOR HYPOTHESTS ¢ jup2
1., 1, CORFIGURATTIUN 3
(N4 MR JLETTER (INP2 NUP,0BJ NI NIL ((UNDEF SING OHJ ) {UNNEF
SING SURT 3PS 3 ) (TeTug 1IHTL 108 (TNR1 DETRREM WIL NTL MTL MTL InIL ))
e» FRUM LEFT T0 RIBAT
* wROMG OHEAD DR MO TRANSITION TN SYNT NET
<z FROM RIGHT T LEFT
1, v, 1. FNa WpRb 3 LETTER
$ oHRLNGT WREED DR oMl TRANSITTUM TN BYWT MET
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experiments

WORN MR & 4 Joky
ols INITIAL PARTICLFES
(N1 JJIDAM ¢THP4 bR ORD NTL NI ({MALF 3PS SING )) ((PERSON YINIL ))
oIT, MERGING
(&)
wrxw TRY T0 EXPANDG CONFIGURATION 1
(LML JJI0RN (INPA 9nM ORS NTL NIL ((HMALE 3P3F SING )Y C(PEHRSON JINTL
N .
* BY CEnMAINING 1T «ITH CANMFIG 0OF wWORR AR, %
1, FOR HYPOTHESIS @ INPT
1, 1, CUNFIGURATINN 3
(NIL BY {1mP3 CAHEST NIL NWIL MNIL NIL })
z>» FROM LEFT T RIsdT
SUCCESSFUL TRANSITION FAROM (N1 )
N "TO THF NFW STATE(S) I (NS Y
MEW FEAaTURE ComMe EXY
C(BY SING NAar )IaY SING SURJ 3PS )}
»>>»> ALL TESTS 8SUCCrSSFiL, NFw CONFIGURATION 1
(NG YINWA (TNPG NOM OB NMTL NIL ((BY SING DRJ I (BY SING SURJ
3PS })((PERSNON 13INTL ) (BY (InP3 CASESI NIL nrliL NIL NIL INIL D))
«3 FROM RIGBHT Tn | EFT
1. 1, 1, FOP &NRD t BY
+ WRONG HEAD OB NO TRANSYTTION IN SYNT NET
(8)
wxxk TRPY Tn FxpanND CanFlGURATION
(ENS YJOmWN CINPA MDML OB NTL MNIL C(BY SING OBJ J(RY SING SURJ 3PS
FICCPERSON YINIL I(RY (INPE CASES] NTL NIL NIL NTL INIL 1)
* BY COMBINING 1T ®ITH CONFIG OF WORG MR, 2
1, FOR HYPOTHESIS @ Tukp
1, V. CONFIGURATION 3
((Hd Ne JLETTeER (TnP2 NOMR) NMIL NYL ((UNDEF SING (RS ) {UNDEF
SING SURJS 3PS 3y THIng YINIL Y& (IWNPY DETERM NIL MIL NI MIp INIL )
a» FROM L eFT TO RTgMT
+ MARONG HEAD P w0 TRANSITION IN SYMT NET
<z FROM RIGHT T0 LerT
1, 1, 1, Fur WORD 3 LETTER
SUCCESSFUL QRHER AND RELATIONS EHMVIRONMENT TESTS
+MISSTHG a8 OR FUNCTION IN SEM NETWORK

WORD WR 3 & WRTTTERM
«]s INITTAL PaRTICLES ¢
fNIL WRITTEN (18P5 PrFD_ ADS NIL NTL C(PAST )IQUAL ))
{NTL WRITTEN (THPR KONFIM, VERR NIL NIL ®NTL GUAL )
{NTL WRITTEN (INP7 NUNFINJVERS NTL MNIL MT{ #uUasL )
(NI WRITTEM (INPE ATT _&DJ NIL NIL NMTL UNRET )Y
oI1. MERGING
(Y]
Zwkw TRY TD EXPAND CAMFIGURATIAN =
CNTIL WRITTEAN [InNPA aTT ADJ NI NIL NI UNDET 1)
w AY COMBINING JT WITH rONELIG 0F WORD NE, 4
1, FOR HYRPOTHESRTS 1 ThA4
1, 1., CONFIGURATIUN
(NS JI0AN (IWPFg Nnoe, 08) NTL NIL ¢((RY SING ORJ ) (BY SING SlUw) FPS
YI(L(PERSAN J1nlL JI(RY (INRT CASEST WNIL WNIL NIL NIL JHIL ))
s> FENM (FET TO RKJiHT
WRONG 4Fan TR nNb rRANSITTION 1IN SYMT NET
€= FHOM RIGHT TO LEFT
1. 1, 1. FN2 4NrD 1 JOKHN
e WHONG READ W NO O (RANSTIIDN IN SYNT NET
8
2ewr TRY TQ EXPAND [OuPIRURATION 2
(MIL WRITTEN (IWP7 wWANFIN,VERR NIL MNIL NIL GUAL ))
» BY COMBINTIMG 1T A1TH COWNEIG OF wORD NR, 4
i. FOR HYPOTHESTS 1 Tred
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1, 1, COMFIGURATINN 3
(ENS YJOHN INPA NOM BAJ NI NTL ((RY STHG DHJ Y (RY SI0G SUHJ 3PS
YIC(PERSON oIl J(SY (IMPXE CASFST NTL NIL NIL MY, INTL )1
> FROM LFET TO HIGRT
+ WRONG HWEAD 00 HNO TRANSITION IH SYNT NET
s FROM RIGHT TO LEFT
fa te 1o FOR ANRD S J0Er
« YWRONS HEWN HF NO TRANSITION IN SYNT MET
[
*El- TRY Tn FfYpaAyh COyFIGURATIQN =
(NTL #RTTTEN C(puP6& NONFIN VEHRS NIL WIL NIL Qual 3)
* Y cOMBRINInG 17 w1TH pONFIG OF HORD NE, 4
1, FOR HYPOTHESIS @ THP4
1o 1, ONFIGURATYION ¢
(ENS T InMN (INP4 MM ORI NTL NTL C(RY SING OpJd J(HY SING SUBRJ 3RS
YIC(PERAUN yynTh Ay (IMPY CASESI NYL NTL MTIL NIL JNIL )Y
a» FROM |efT T RiGAT
+ WRANG HEan DR n0 TRANSITION IN SYNT NET
¢z FROM RIGHT T0O | gFT
1, 1, 1, FO= «0rRD 2 J0HWM
+ WRONG HMEAD D MO TRAMSTITION IN SYNT NET
(M :
«xukx TRY 10} FEAPANT CUNFTIGURATION ¢
(NTI, WRITTEN (INFS PRED, A0 NIL NIL ({Fa&T J1)GUAL 1))
®x BY COMBINING IT wITh CONFIG OF WOWKD NR, &
1. FOR HYPOTHESIS @ 14Pa
1, 1, CONFIGURATION ¢
CINS YJORM ([nPa NOMLOBT NIL KIL (CRY SING ORJ ) (8Y SING 5U8) 3PS
TICCPERSON YAmTL Y(6Y (INPT CASEST WYL NIL NTIL NIL INIL 1)
=» FROM {FFT Tn HIGUT
& WRONG BEAD DR N0 TRANSTTTONM I8 SYNT NET |

<z FROM RIGHMT Ta LEFT
1. 1. L. FNR WORH @ JOHN
SUCCESAFL ORDER AND RELATIONS FNVIROMMENT TESTS
INVESTIGATE THE FOLLOWING SENM FEATURES:
THING
({PERSNN )
((PROPERTY )
a SEMANTIC FEATURES MATCH UNSUCCESFUL

FUNCTIONAL AND CASE STRUCTURES &
ND STRUETURE KON SIVEW INPUT

INg
(A BY JOWMN WRITTEN LETTER )

WORD NR 3 1 A
vI. INITIAL PARTICLFY 3
(NTL A (TNPY NETERM NTL MTL NIL NIL M)

WORD MR @ 2 By
ole IMITIAL PARTILLES
(NIL ®Y (INP2 CAZEST oIl NMIL MY NIL )]
o 1T MERGIHNG
(a3
ekapr TRY T ExPahn CHNFTIGURATINN ¢
(NTL BY (NP2 CASEST NTL NIL WEL NIL D)
* RY COMABINTI&G 1T WITH CONFRIG OF wARD MR, 1
1, FOR HYPOTHESTS = THP)
1, 1, CONRIGURATT P 2
(NIL A (IneY AFTERd NIL NTL MNIL NIL 3D
z» FROM LEFT 10O RIGHT
+ WRONG HEAD NR NGO TRAMNSTTION IH SYNT HET
€z FROM RIEHT TO |LEFT
te 1o 1. FOF WORD 3 A
+ WROMG HFAD MR MDD THANSLITION IN SYNT NET
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WORD NR & 3 J0HN
oI, TNITIAL PARTICLES 1
(N1 YJIOHN {THP3 NOM,0RJ NIL NIL ((MALE 3P3 SIHG )) C(RERSON JINIL 1)
LIT, MERGING
(2)
wwaw TRY TO ExRan? COWFJGURATION ¢
CeNY TJOHN (T9PT MMM, OB NIL NIL ((MALE 3PS SING )) ((FFRSON ) )NIL
)]
* RY COMBINTWG [T wITH CONFIG GF WORND NE, 2
1, FOR HYPOTHESTS 31 [HEe2
1, 1. CONFTIRURATTUN
(NIL BY (IMPp CASEST NTL NIL NIL NIL )
a» FROM LEFT TN wIGHT o
SUCCESSFYL TrEanNSITION FROM (N )
TO THF NEW BTATE(S) ¢t (N5 )
NEW FEATIJRE Cpnp EX2
((RY STag aaJ VIRY SING SuURS 3PS 3}
»»»> ALL TESTS SOCCESSF(L, NEW CONFIGURATION 3
(LS ) JRsN (I8P NUM NRI NI NIL ((RY SING faJ ) (BY 3TN :URJ
3RS ) F(PERSON )INTL Y (RY (INP2 CASESI WIL NIL NIL NTL INIL D))
€8 FROM 21GAT Tn | EFT
1, 1, 1, Foe JOorD § AY
+ WRUNGE HEAD OF MO TRANSITION IN SYNT NET
fED :
wkxw TRY TA Fresyd CONFIGURATION 8
NS 1J0RY (TNP3 NOM OHJ NIV MTL ((BY SING OBJ JCHY SING SURJ 3PS
YYFCRERSHN JInTY, yfARY ¢1HP2 CASEST NTL NTL NIL NTL INTL 1)
w AY COMBIMING IV WITH COWFIG OF WORD Nr, 1
1, FOR HYPOTHESTS 1 INP3
1, t. COMFIGURATION ¢
(NTL & CIMP1 JETERM NIL NIL NIL NIL )]
a» FROM LFFT TO RInauT
+ WROMG HEAND OR N TRARSTTION TN SYNT NET
<= FROM RIGHT TO LEFT
1, 1. 1, FOP J4ORD 2 &
+ WRONG WEAD MR ONO YRAMBITITON IN SYNT NET

WHRD NR t 4 WRITIEN

ela INITTaL PaRTICLES 3

[(MIL WRITTEN (Tnpa PEED ADT WNIL NIL (EPAST 31R0AL 7)
(NI WRITTEN (Twps winFIM,VERB NJL MIL NIL Sual ))
(NTL WRITTEN ¢I#Pe MUWFINGVERE NIL NIL NTL DUAL 3)
(NI WRITTEN (INPT ATT, AR NIL NIL NIL YNLET })

W11, MERGING

(4)

r**- THY T0 EAPAND CONFIGURATIAN 1
(HTL WRITTEN (TMP7 aTT.ADJ NIL MNIL NIL UNDET 3)
 BY COMAINING IT «TTH CONFIG OF WORD NR, 3
1., FOR HYPOTHES]E 2 INP3
1, 1, CONFIGURATTION
CONS DJ0UN (TNRS unM OB NIL NIL ((RY SIMG OBJ } (BY SING SuBJ 3PS
YIC(PERSON YInTL J(eY (TNER2 CASEST MIL NIL NIL NTL IMNTL ) ‘
z>» FROM [EFT T} RTGHT
[+ WRUNG HEAH (% 171 TRANSITION IN SYNT NET |
<= FROM RIGAHT T LEFT
1, 1, 1, FOF w)rRD 1 J0OHL
[+ WRONG FAEAD OA U0 THRARSITIOM [N SYNT NET ]

(9
wukx THY Tr) EXPAND CANFIGURATION @
(HTL WHITTEN (Toee SONFIM VERR WIL MIL NI OUaL X))
« AY COMBINING 1T #wWITA CONFIG OF WORD NR, 3
1, FOR HYPOTHESIS & InP3
1, 1, CONFTGURATION 2
CENS )J0HN fTNPF nam,03] NIL NTL ((RY SING OHJ }(RY SING SUBJ 3PS
1) CCRPERSAN YInIL ) fry (IMP2 CASEST MTL NTL NIL NIL INTL 1Y)
=» FROM LgrT T3 2IGAHT
+ WRONG AEAD OR U TRANSITION IN SYWNT WET
<z FROM RIGHT Tn LEFT
1o 1. 1, FAR WORD l_ﬂDHN o
+ WRONgG WEan OR WO THRANSTTION IN SYNT NET
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(cH
tEs: TRY Tn ExpanD [onFIGURATION :
(NIL WRITTE~ (rnps NONFINGVERB NIL fly NI GUaL 1)
o RY COMBINIMG IT WIVW ¢ONFIG NF wokn M, 3
1. FOR HYPNTHESIS & [np3
1 1. CONEIGURATION &
(ENS YJoHN (TNPS wim,OBJ NIL NIL ((RY SING OBJ J[RY BING BuURJ 3PS
YICCPERSON J¥nIL Jfwy (INF2 CASEST MTL NIL NIL NIL INIL 1)
=» FROM |EFT TO RIGHT
+ WRONSG AFAD 02 N0 TRANSITION IN SYWT NET
<z FRAOM RIGAT TO LEFT
1, 1. 1, FOR 90ORND 3 JOHY ,
+ WROMS HEap OR D TRANSITION IN BYNT NET
(tm
wxww TRY T ExPAND ConFIGURATION 4 .
(NTL WRITTe~ (11P4 PREN,ADJI NIL NIL C(PaST JIGUAL 1)
* BY COMBINIWNG 1T HITH CPHFIG OF WORD NR, 3
{1, FAR HYPOTHESYS §} (mp3
1, 1, CONFLGURATION 2
(NG YJoHe (Twpd o BT NI NIL C(RY SING ORJ Y(AY SING SURJ 3PS
})OCRERSON )31 Y(RY (TNF2 DASEFSI MIL NIL MNIL NIL INTIL )
zx FROM JEFT T SIGHT
+ WROMA HE&D N2 NO TRANSITION IN SYMT NET
ez FROM RICHT Ti LFFT
1, 1, 1. FUR WORD 2 JOHN )
SYUCCESSFUL MNOER aMD RELATINNS ENVIRUNMENT TESTS
INVESTIGATE THE FOLLOWIMG SEM, FtATURCS-
THING
((PERSNN 1)
({PROPERTY 1))
« SEMAMTIC FFATURES MATCOH UNSUCCESFUL

WlkD MR & 5 LFTTER
Wi, INITIAL PamRTICLES 2 .
((NY JLETTER (TNRPR #OM DT NIL MTIL ((SING OB) J(SING SUKI 3PS 1) ((
THRING J)INIL 19
.11, MERGING
(A
wkex TRY TO FYRAND COANFIGURATINN )
CeNY JLETTER (LhPA MO, ORJ mTL NTL ((SING OBJ I {SING SUBY 3PS )3t
[THING YINTL 33
* BY COUMBINTNG IT wW1Tk GONFIG OF &ORD NR, 4
1., FOR HYPOTHFSIS f [up4
1o 1. COHFIGURATINN ¢
(NTL WHITTEN (INRF4 PPED ALY wIL MTL C(PAST Y)GUAL )
2» FROM LEFT TGO KIGHT
+ WRONG HEAD 3R NO TRANSITION IN SYNT NFT
€z FROM RTaHT T LEFT
1, 1. 1, FOR LORD ¢ WRYITTEN
SUCCERSFUY, Arnegs AND RFELATIONS ENVIRONMENT TESTS
CONSULT CASFE FRAMES w]TH SYMT FEATURES @
CORTME DAY I IATNG 5UBS 1RPS Y)Y
) eNO O TRANSTITION Tr SEM NETWORK
2, FOR HYPOTHESTS @ INPS
e 1. CUMFIGLRATINN 3
(NIL WRITTEN (INPS WNOMFIN VERE NIL NIL NIL SUAL 1)
g» FROM (1 FFT TN WIGHT
* WRONWEL MEAD OF w0 TRANSTTION IMN SYNT HET
<e FROM RIGHT Tr LEFT
Pe 1o 1, FIF HORL I WRITTEN
SUCCESSFIL NRMER AND RELLATTIONS ENVIRUONMENT TFsTs
CONSIL T CA3E FRoMFS WITH SYNT FEATURES ¢
(3TN DR D (STHG SURD APS )
SYCCESSFuL TRANSITION N SEMANTIC NETWORKS
RESULTING TRIPLES (FEATURES » STATE % CASE}
COCCSTING ORI 1) (ws2 FIN JRESULTY )
MATCH THE Fo| LNWING SEMANTIC FEATURES
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((THING 1)
WITHM FEATURES nF RESP, CASES
RESULT
THING
SEM FFATURES MATCH SUCCESSFUL
»»5> ALL TESTS SUCCESSFUL, NEW CCOMFIGURATION 3
(MIL waItTEN [InpS NOMFINOVERR wNIL (wrs2 FIn INTL QUAL Y(LETTEKW
{INPR MOM, Oug NIL Y10 f(SING DRI II(CTHING YIRESLLT 1))
1, FNR HYPOTHESIS ¢ Thph
I, t, BONFIGURATION
(NIL WRITTEW [INPe nONFIN VERE NIL MIL NIL QUAL 1))
ax FROM | 5T TA RigAT
+ WRONG HFap OR NO THaSSTITION IN SYWT HNET
¢z FROM RTIgWT TN LEFT
I, 1, 1, FOR 4OPND 3 w4RITTEN
SUCCFSSFJL DwDER AND QELATTOMNS ENVIRONMENT TESTS
cONMSULT rasF FRAMES wITH SYNT FEATURES 3
C(ETMG nad Y (Siun SURT IPS 1))
#ND TRANGSITION TN JEM NETWORK
4, FNR HYROTHESIS 1 NPT
4, 1, ONFIYRATTION §
{HIL wRITTFNy (Iyp7 ATT 400 NIl MTL NIL UHDET 1Y)
> FROM LEFY T R1sguT
SUCCESSFLIL TRANSIYIOKR FROM (M1 )
TU THF nFw STATELS) & (m2 )
INVEST[GATE THE FOLLOWING SEM FEATURES:
THING
(ETHINE 1)
({aCT )
SEMAMTIC FEATURES MATCH SUCCESSFUL, DOMATN ¢
((TAINn 1y _
»»»> ALL TESTS “YUCCFSSFUL, NEw COMFIGURATINN 3 )
CfNP YLFETTES (TtP8 NOM ORJ NIL NMIL C(CSING OBRJ ) [SING SURAJ 3PS
IOCLTHING I)ImTL Y (wWRITTEN (IWPT ATT,ADRJ NIL NTL NTL uwUasL INIL 1))
<z FROM FIGYT T LEFT
4, 1. 1, FOR 4NRM 1 WRITTEN
& WRONT HEAD PR MDD TRANSITION It SYNT NET
(8
*xnx TRY To EspAND COMFIGURATION 1
(N2 JLETTRX (1wPa MOM_OAJ BIL MIL ((SING QpJ Y (SING SUBJ 3PS ) (
(THING YINTL J(=RTTTEN (INPT ATT,.ADT NIL NTL NIL QUAL INIL )
* pY¥ COMBINING IT w3Tw cONFIG NF WOPD NR, %
1, FUR HYPOTHFSRIS ¢ TNPZ
e 1w COANFIRURATION 3
({nS YJI0MN (INFS N0, O8] NI NTy ((aY SINL Qe J(BY SING SURJ 3PS
Y CCRERSON Yy TL Y (RY ¢INPP CASEST NTL NIL HIL NIL JINIL )}
a» FRAOM |EFT To RIGHT
« WRONG HEAD UR HO TRAMSITION IN SYWT NET
<3z FROM KIGHT T LEFY
1, 1, 1. FOR wnkD 1 JOHM
SUCCFESSEUL NROER AND REL_ATTONS FNYVIRODONMENT TESTS
+MISETHE CASF NR FUNCTION TM SEM NETWORK
(cy
xakx TRHY Tr ExPAsNY CONFIGURATIMN ¢
(NTL WRITTEM (INPS WONFIN VERR KNIL (w/2 FIN INIL RUAL Y(LETTVER ¢
TNPH MOM DAT &1L WwIL (816 08J J)(L(THING YIRESLLT 1))
* 3Y COMRINIwmTG IT WITH gLUFIG OF wORD WNR, 3
t, FOOR AYPOTHESTS ¢ pap®
1, 1, COUFIGIRATION 3
((NS 1JORS pINPE MaM 08T BT NTL ¢{RY SING ORJ Y (BY S5ING Sun] 3PS
j)rfp&nsgu ))UT% Y(RY (INP2 CASEST NTL NIL NIL NIL INJL D))
z» FROM | EF T KenkT
4 WRAAK mEap UR 00 TRAMSTTION IN SYNT NET
<3 FROM RInuT T Lgp¥

1, 1, 1, Far «9KD
¢ ARDONA wy;g [N

FrIP8Y 1o 1N SYNT NET

FUNCTIMAL AND CagF gTRyCTURES 1
ND STRUCTURE FO% GIVEW INPUT
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EXPERIMENT 3 SYNTACTIC NETWORKS

Problem]tinternal order of subordinates

Sclution: introduction'of syntactic networks
Example:

We will consider a leftgoing transition nétwork for

nominal objects (cf. label BEFORE of dictionary)

The network is

Notice that we especially concentrate on numerals which

are here divided in three clagses:

NUM1 {such as TWO,THREE, ...)
NUM2 (such as SOME)
NUM3 (such as ALL)}

The inference tree of this network is

/M\
Nf 16
N2 N2
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Experimental setting:
We will give the fellowing input:

(1) By the two beautiful girls
(transitions covering the whole network:
Nl— N2Z—»N3 — 3 N4 —» N5 )

(ii) By two girls
(Inference from state N1 to N2 and from N3 to N4)

{iii) By the girls
(illustration of nondeterministic transition from
N1l (via inferences}) to N3 and N2 which yields after
transition N4 )

(iv) By some girls
(ambiguity of some - but the same function- which
is an illustrationrof the paral 1 computation of the
particles., Notice alsc inference via other part of the
network.) ' '

(v) By the all girls
(is rejected due to wrong internal order, all girls
is discovered but there is no transition possible from

N4 with condition determ)
(vi) The some girls
(is rejected not so much on wrong order but based on the

fact that the wrong subordinates are there)

(vii) By all two girls
(rejected on similar grounds)

experimental results:

- 4.34.,-
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IN:
(BY THE TWl REAUTIFUL GIRLS )

WORD MR 2 | BY
o1, INITIAL PARTICLES :
(NIL BY (INPt CASEST NIL NIL NI MIL ))

WORD NR ¢ 2  THE
eI, INTTIAL PARTICLES
(NIL THE- {INe2 DETERM MTL NIL MIL WNIL })
217, MERGING
tad
wkww TRY TO FYPAN[ CONFIGURATION ¢
(NTIL THE (INP2 NETERM NIL NIL NI NIL ))
* AY COMRINMING [T WiTh RONFIG OF wOWp NR,
1. FOIR HYPOTHMESLS 3 1nP1
1, Y. CONFIGURATIMY &
(NTL BY (TNP1 CASEST MIL NIL NMIL NTL )}
x> FROM {FFT TO FINKT
# WRDONI, HEAD OW ND TRANSITION IN SYNT NET
<2 FROAM RICHT 110 LEFT
1, 1. 1. FOR WORS @ AY
+ WRONG HEAD Ne O TRANSITION IN SYNT KET

WORD NR ! L] Twp
elo TNITIAL RBRTICLES @
(NTL Taf) (1NPT NUMt sf) NIL NIL NTL ))
o11. MERGING
(4}
*#kwx TRY TO EXPAND CPONFIGURATINN
(NIL Tw0 (TMPY KUMY NTL NIL NIL NIL ))
* BY CAMBRINING IT wWITH CONFIG OF WNRP MR, 2
1., FNR HYPOTHESTS ¢ Tupp
1, 1, CONFIGURATIDN 3
(NI THE (InNP2 DFTERM MIL MIL NTL NIL 3}
z» FROM L FFT TO RPIGHT
+ WROMG HE&D Ok NQ TRANSITION IN SYNT NET
€= FROM RIGHT T L FFT
1. 1. 1. FUR HvDRD 2 TRFE
+ WRONG HEAD UR N TRANMSITION TN SYNT NET

WORD MR 2z 4 REAUTTIFNL
T, IMITIAL PoPRTICLESR ¥
(NIl BEAUTIFIH, (I&Pa ATT, ADJ MIL NIL.NIL UNCET )
all. MERGING
(&)
wkkw TRY T FXRAMD COOFIGURATIOMN
(NTL REAUTYFUL (InPna ATT,.and NIL MIL NTL UNRET 1)
4 BY COMATNTHNG 1T WITH COMFIG OF WORD NR, 3
1, FNR HYPNOTHP3TR 2 ThP3R
1, }, COMFIOURATTON 3
(NTL Two (TaR3 MMt wEL NTL Wl NIL 2D
=» FRNM LEFT T0 EIGAT
+ WRONG HEAD OF 00 TRAMSTTION IN SYNT NET
<z FROM RIGHT T | FFT
1o 14 Ve FOR wiRD 2 Twp
« WRONG AFRAD OF RO TRANSITION IN BYNT NET
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WORD NR 3 S GIRLS

e1s INITIAL PARTICLES

((N) JBIRLS fINPS NOM, 0OBJ NIL NIL ((PLURAL 3PS YYC(PERSON JIMIL )]
«11e« MERGING

REY]

whan JRY TO FYPaND CONFTRURATION ¢
(1 Y7oy s (rupS woM-0BJ NIL NTL (CPLURAL 3PS ) ((PERSON )INIL )1
« RY COMBINING TT WITw cDNFIG OF WORD NE, 4
1. FOR HYPGTHESTS : Idi

1o 1, CONFIGURATTRN &

(NIL BEAUTIFUL (Inpi ATT,ADJ HIl, NMIL NIL UNBET ))

=» FROM | EF¥T TO KIGHT
SUCCESSFUL TRANSITION FROM (N1 3}
TO THE NEW STATE(S) ! (N2 )

INVESTIGATE THE FNLLOWING SEM FEATURES!
(NOT RESTRICT )

((PERSAN ))

((ENTITY 1)

SEMANTIC FEATURES MATE= SUCCESSFUL, DAMAIN ¢
{(PERSOM V)

>>>> AL _TESTS SUCCESSFUL, NEW COMFIGURATION =
INZ NRI2LE (INES MOM_ARJ NIL NIL CCPLLRAL 3PS ))((PERSQN ))
NIL J(BEAGTIFUL (INPY4 ATT,ADJ NIL NTL NIL UNDET INTL 3)

€z FROM RIGHT YO LEFTY
1, 1, 1, FOR WDRP ' BEAUTIFUL
+ WRONG HEAD OR NN THANSITION IM SYNT NET
(")

peix TRY T EXFANT CONFIGURATION 1
ﬁ;?g;ﬂGIPLS (INPS MOMJOBJ NIL NIL ((PLURAL 3PS ) (CPERSON YINIL )
GL L (INP4 ATT_ an) NIL NTL NIL UNDET INIL D)
> AY COMBINING LT WwITH CUNFIG DOF WORD NR, %
1. FNR HYPOTHESTS @ INp3
1. 1, CONFIGURATION 3
(NIL Two ¢TnPR NUM{ NIL NIL NTL NIL )
> FROM LEFT T0 RIGHT
SUCCESSFUL TRAMSITION FROM (N2 )
TQ THE NEW STATE(S§) 3 (NE )

MATCH THE FOLLMWING FEATURE COMPLEXESS
PLURAL

((PLURAL 3PS5 )3

RESULTING DOMATNE

((PLURAL TIPS 1)

NEW FEATURE COMPLEXS

{(TWD PLURAL 3PS 11}

»»»> ALL TESTS SUCCESSFUL, NEW CONFIGURATION 2

((N3 JGTRLS (INPS NOM,0RJ KIL NIL (LTwD PLURAL 3PS )) ((PERSN
YINIL Y (RERUTIFUL (INPO ATT,AD) NYL NIL WNIL UNOET JRTIL ) (TeD (INP3

NUML O MTL NIL MIL NIL INIL 1Y)

<& FROM RIGMT 10 (EFT
1o 1, 1. FOR wWDORP § TuD
+ WRONG HEAD OF MO TRANSTITION IN SYNT NET
(e

*kwx TRY T0 FXPAND CONFIGURATIAN 1
(ONZ IGIRLS (I9PS WO, 0B NIL NTL C(LTWD PLURAL 3P5 1) ((PERSON ))
NIL JEHEAUTIFUL CINE4 ATT 800 NMIL NIL NIL UNDET JInIL ) CTWE (THP3 NMUM]
NIL NTL NIL NTL JINIL MY
* AY COMBINING 1T wWITH CNMEIG NF WORD NR, P
1. FOR HYPQTHESTS § twupp
1. 1, CONFIGLURATION 3
(NTL THE {INP2 DETERM Ml MIL NIL NIL 1)
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=» FROM LFEFT TO RIGHT
| SUCCESSFUL TRANSITION FROM (N3 ) -
TO YHE NEW SYAaTE(S) ¢ (N4 )
MATCH THE FOLLOWING FEATURE CAMPLEXES?
(vOT RESTRIC 3
({TWO PLURAL 3PS )
RESULTING DOMATN:
((Tun pLURAL 325 )
NEW FEATURE CIIMPLEX®
((QEF TWO PLUKAL TPS )
»»»> ALL TESTS ‘SUCCFSSF(L, NFW CONFIGURATION 1
(kwﬂ NETIRLS [(INPS NOM ORI NIL NIL C((QEF TwO PLURAL 3PS 1) I((
PERSNAN 3INTL J(BEAUTTIFUL C(INPA ATT, ADJ NIL NIL NIL UNDET INIL Y (TWD (
INP3 nUMT NI RIL NTL NTL INTL YCTHE  {INPR2 NETERM NIL NIL NIL NIL )
SV NI WY .

<t FROM AJGHT To (FFT
1, 1, 1, FOR_WORD ¥ TwWE :
+ WHOMG HEAD OF 0 TRANSITION IN SYNT NFT
{(p})
tEtt IRY Tn FIpanND fOnFTRURATION &

OENALIGIRLS (INPS NUM OBS M1y ~NTp t(DEF TWO PLUWAL 3PS Y)Y ((PERSON
YINIL Y (BEAUTIFuUL ¢INPg ATT ADJ NIL NIL NIL UMAFT JINTL (7«0 (TWP3
NUML NTL NTL mTL NTL INIL JtTHF {THP2 PETERK NIL NTL NMTL MIL YNIL )
* AY COMBINING TT wiTH rCNFIG DF WORD NR, 1

1. FOR HYPOTHESIS ! IwPi
1, 1, CONFIGURATTON ¢
(NTL RY (INP1 £ANEST NIL NIL NJIL NIL 1)
z» FROM LEFT T0 HIGHL
SUCCESSFUL TRANSITINM FROM (N4 )
] TN THE NEw STATE(S) 7 (NS ) -

NEW FEATUWKE CumP_EX?
((RY PREP NEF Tul PLURAL ZPS )

*>>»> AlLL TESTS SUCCEGGFUL, NEw CONFIGURATION 3 '

(INS ABETRLS (INPS NOMONR) NIL NIL C(HY PREF DEF Twr PLURAL 3PS
YY) C(PERSDIN JINTL ) CREAUTIFUL (INPL ATT a0J KIL NIL NTIL UNGET INIL JC
Tl (INP3 NUMY NMIL KRTL NYL NTL INTL J(THE (INP2 DETERM NIL NIL WIL
MTL INIL Y(RY (INP1 CASESI NIL NIL NIL NIL INIL )

<5 FROM SIGHT T LEFT
: 1. 1, 1, FOR WDRO 1 BY
+ WROKNG WEAD OR NN TRANSITIONM IN SYNT NET

FUNCTIOnAL aNP CASE STRUCTURES 3

(NOM, 0BT (GIPLS (ATT,aDJ BEAUTIFUL J(NyMi TWO ) (DETERM TrHe JC(CASESY
BY 1) ' ‘

(CASESTRUCTURE (HEaUTIFIUL (OFwWHAT GIRLS 1))

ING
(BY TWd GIRLS )

WORD MR 2
»le TNITTAL PAPTIrLts :

(NTL Y (TWP1 CASEST NIl MIL NTIL NIL ))

WORD NR ¢ 2 THWE
ela INTETAL RARTICLES
(NIL TWO (INP2 NUMY HTL MNIL NI NiL )
+ 1T« MERGING
(A}
wkww TRY TO FEXPAND CONFIGURATINN 3
(NTL TWD LINP2 MUMY NIL MTYL NIL NIL N
w BY COMBINING TF WTTH CONFIR QF WORD MNR. 1
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1, FOR HYPOTHESTIS ¢ THP1®

1. 1, CONFIGURATTION 3
(NTL BY (INPL CASEST NIL NIL NIL NIL ))
a» FROM LEFT 10 WInHT

+ WRONG HEAD R 4O TRANSITION IN SYNT NET
«z FROM RIGHT TO LFFT

1, 3. 1, FOR w3RD 1 RAY
& WRONG HWEAD DR mU TRANSTTION IN SYNT NET

WORD NR 3 ?19 LS
»Je INTTYAL PAQ 1CLES
((N1 )IGIRLS rINPE NOM ORI NIL NIL ({PLURAL 3PS )I((PERSON JINIL )

«]1. MERGING
(1)

wxwm LRY 10 EXPaND CANFIRURATION 1
INL JEIRLS (INP3 wnM.0BJ NIL NIL ((PLURA|L 3PS 1) C(PERSON JINIL )Y |
« RY COMBININMNG 1T “WITH ONFIG OF WORD NR, 2
t. FOR HYPOTHESIS & InNp?
1s 1o CONFIGURATION
(NTL T fINP2 MMy NTL NIL MNIL NIL iD
&» FRom | FFT To RIGHT
SUrCESSFUL TRANSITION FROM (M1 )
TO THE NEW STATE(S) & (N3 )

T WATCH THE FOLLOWING FEATURE COMPLEYEST
PLURAL

(CPLURAL XPS 1)) .
RESULTING DOMATIN?

C{FLLURAL IPS 1}
NE« FEATURE COMPLFXZ
((TWn P URAL 3PS ) .
>>»> AL TF8TS SUCCESSFUL, NEW COMFIRURATION 3 J

CGIME YETRLS (INPY wOM, ORI ML NIL ({TWD PLURAL 3PS 3} ((RERSON
JINIL Y TWD (INP2 NUmy NTL NTL MTL, NTL INIL 2D
€3 FROM RIGHT 10 EFT
1o 1, 1, FOR WNRED 1 TuQ
+ WRCNG HEAD OF NO TRANSITION IM SYNT MNET

LB)
#www TRY 100 FXPAND CONFIGURATION 3 Tt

(N3 JsTRLS (INPT wuM,OB) NIL NIL ((THO PLURAL 3PS )) ((PERSDN ))
NIL Y¢eTWO (INP2 MUMY NI MIL NIL MIL INIL )2
* BY COoMBINYNMG TT WITH CONFIG GF WORD NR, 1
1., FOR HYPOTHESIS @ 1NE]

1. 1, CONFIBURATION ¢

{NIL RY (INP1 CASFST NIL NIL NIL NIL ))

2> FROM [EFT TN RIGHT
SUCCESSFUL TRAWSTITION FROM (NT )
TN THE NEW STATE(S) $ (NS )
NEW FEATURE COMP|FY:
((RY PREP TWN RLUKAL 3IP5 )]
P»>> ALL TFsrn SUCCFRSSFiL, NEW CDNFIGURATION 3
' SIRLS (TNPT NOM,ORJ NTL NTL ((BY PREP TW0 PLURAL 2PS ))(
(FFRSNN JjNIL J(TWO (IMP2 NLMYQ NIL NTL NIL HIL INIL J(RY (INP{ CASESI
NIL NTL NIL NTL IMIL 1) ‘

"<z FAOM RIGHT Tt LEFT

1. 1, 1, FDR BORN 3 By
« WRONG MEAD LR WO TRANSITION IN SYNT NET

FUNMCTIONA[ AND CASE STHUCTURFES 1
(NOMLDBT (BIRLE (NUML Tol YLCASEST RY 1))
(CaSESTRLUCTURE )
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IMs
(BY THE SIRLS )

WORD NR 1 1 BY
«le TNITIAL PARYICLES ¢

(MIL BY (INPL CASEST MIL MIL NTL NIL D))

WORD MR ¢t P THE
.1, INTTTAL PaRTICLES &
(NIL THE (INP2 NETERM NTL NIL NI NIL ))
eJI, MERGING
(A
wwww TRY T EXPAND CNsFIGURATION 3
ENTL TWE (INP2 DETFRM NIL NIL NIL NIL M)
* BY COMBINING IT WITH rONFIG OF WDRM NR, |
1, FOR HYPDTHESIS 1 TMPQ
1, 1. CONFIGURATTION 3
(N7 BY (pnPt op&3gST NIL MIL MIL NIL )
2> FROM (cFT TO RIGHT
+ WRONE HEaAn OR ND TRAMSITYION IN SYNT NET
¢z FROM RIGAT TO LEFT
1, 1, 1, FOR WORD & BY
+ WRONG HELN DR MO TRAMSITION IN SYNT NET

WOR[D NR 3 % GIRLS
»I1. TNITIAL PARTICLES : '
(N1 JGIALS (INP3 wnNuM MR NI, NIL ((PLURAL 3PS JI({PERSAN JINIL 1)
«11. MERGRING
(4)
wksn TRY 1D EXPAND CONFIGURATION @
kny ﬂg;aLs (INP3 NOM,GRT NIL NI {(PLURAL 3P3 ))((PERSON JINIL )}
x RY COMBINING 1T WITH CONFIf OF WORD NR, 2
1. FOR HYPOTHESTS 1 INp2
1. 1, CONMFIGLURATION 1
(RNTL THE (INP2 DETERM NIL MTL WNIL NIL ))
2> FROM (EFT TO RIGHT
SUCCESSFUL THAMNSITION FROM (N1 )
T0 THF NEW SYATE(S) 3 (Hd NA
MATCH THE FOLLOWING FEFATURFE CDFPLEXEST
(NOT RESTRIC )
CCRLURAL 3PS M)
RESULTING DOMATNZ
((PLU=aL 2PS 1)
MEW FEATLIRE COMPLFX!
. ((LUEF PLURAL 3PS 1)
>>>> AL _TF5T86 SUCLESSFL, WEW CUNFIGURATION ¢
l;

-

(NG Np JBIRLS (INF3 NOM,ORJ NIL NIL ((DEF PLURAL 3PS ))((
ERSON JINTL JCTHE (INP2 DETERM NIL MIL NTL NI INTL ))
<z FROM RIGHT T1) LEFT
1. 1., 1, FOR UNRD } THF
¥ WRONG HEAD DR NG TRANSITTOM IN SYNT NET

{H)
Tewsx TRY TH EXPARD CORFIGURATION 3
dfmn Ne GTRLS (IMPY NOM,ORJ MIL NIL ((DEF PLURAL 3PS )) ((PERSDN
JINIL Y CTHE INR2 DETERM NTI NMIL NTIL NTL INIL ))
* RY COMBINING IT WITH Cc0oFIG OF WOHRD NR. 4
1, FOR HYPUTHESIS 3§ INPY .
1, 1, CONFIGLRATTIOL 1
(NIL BY (TNP1 CASESI NIL NIL NIL NIL )
=» FRDM |LFFT TN RIGHT
SUCCESSFUL TRANSITION-FRDM (N4 NE& )

TO _THE NEW STATE(S) ¢ (NS )
WEW FEATURE COMPLEX: T B

FTRY PKRFP NEF PLURAL 4FPS 13
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»»>»>» ALL TESTS SUCCESBSFUL, NEWw CONFIGURATION
((MS NGYIRLS fINP3I NOM,QBRJ NIL NIL ((AY PRFP DEF PLURAL 3PS ))(
(PERSON YINTL ) (THF ¢INF2 DETERM NIL MNIL MIL NTL INIL )(BY [(INPY
CASEST NIL NIL NTL NT{ JNIL V)
< TGHT TO LEFT
1, 1, 1, FOR WDORD @ HY
+ WRNONG HEAD DR NGO TRANSITION IM SYNT NET

FunCTIonal an0 CASE STRUCTURES 2
(NOM.OpJg (GIRLS (peTERM THE Y (CASEST BY 1))
(CASESTRUCTLRE )

TNE
(RY SOME GIWLS )

WNRO NR ¢ 4 RY

«le INITIAL PARTICLES
(N1L BY (INp1 CASESIL NIL ™NIL NI NTL 1))

WwOorRD NR 22 SOME
«l. INTTIAL PARTICLES &
{NTL SOME (INFa Nusp HNTL NIL mTL WL
(NI sDME (I1ap? NUMP mI, MIL WIL MTL
[NTL 8SDME (INP4 NUM3 nNrfL MIL HNTL WIL
21T, MERGING
{&)
xxux TRY Tp FXPAND ConFIGURATIDN &
(NT, SOME (INP4 NUM2 WTL NIL NIL NIL J)
¥ BY COMBINING 1T WITH CONFIG NF OWORND NR, 1
1, FOR HYPOTHESTS 1 IWP1 :
1, 1, COMFIGURATION &
(NTJL BY {INPY rASEST MNIL MNIL NIL NIL )
as» FROM LFFT TO HIGHT
+ WRONG HEAD OR MO TRANSITIOM TN SYNT NET
<z FROM RIGHY TD LFFT
1, 1, 1, FOP wnrD @ AY
+ WRONG HEAD NR MO TRAMSITION IN SYNT NET

[F R ]

(3
axixk TRY TN EXPAND COMFIGURATION @
(NIL SOMF (IMPY NIM2 NTL WIL MNIL NIL 3}
* BY COMARIMING I wITH CONFIG AOF WORD NR, 1
{1, FUR HYPOTHESIS = [1P1
1. 1, COMEIGLIRATTON 2
(NIL BY {1~P1 CASESI NIL NIL NIL NIL 1)
z>» FROM | EFT Ta RIGHT
+ WRANG HEAD (R NN TRANSITIAOM IN SYMT NET
«z FROM RIGHT TO [LEFT
1. 1. 1, FUR WORD & Ry
 WRIMEG HEAD ORF NN TEANSTITION IN SYNT MNET
(ch
vkax TRY TQ FXPAND CONFIGLRATION ¢
(niTl, SOME [I8MP2 MOM2 NTL NTL NIL NIL )
« BY COMAINIMG IT #1TH COMNFIG OF WOARD MR, 3
1. FOR HYPOTHESLS 3 THPY
1, 1. CONFIGU@ATIOMN 3
(NTIL BY ({TMPY CASEST. NIL NIL MNTIL NIL 1)
#» FROM LEFT TO RIGHT
+ WRENG MEAD NR «) TRAKSITION IN SYNT NET
<=z FROM RIGHT TO LFFT
1, 1, t. FOr #ORD 1 AY
» WRONG HEAD NRE N6 TRAMSITION IN SYNT NET
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wORD N? T3 GIRLS

ol. TNITIAL PARTICLES 2

fENY YGIRLS (INPS nOM NBT NIL NIL ((PLURAL 3PS J)((PERSOM JINIL 3}
JT, MERGING

L4

wauw TRY TO FXPAND CONFIGURATION 3
cGIRLS tINps NUH.DBJ NIL WNIL [(pLL'RﬂL IPS ))(tPERSON JINIL JJ

« RY COMAINING JT wiITH CONFIG OF WORD NR, 2
1. FOR HWYPOTHESTS ¢ pnNe2

1. {. CONFIGURATION ¢

(NIL SnME (InPE nUM2 NMIL NIL MIL NIL M)

> FROM | EFT Tp RIGHT
SUCCESSFUL TRANSITVION FRCH (nf{ )
TC THE NEW STATE(S) I (NO )

MATGHR THE FOLLOWING FRATURE COMPLEXES?
PLURAL

[(PLURAL 3PS ))

RESULTIMMG DOMATHE

((FLURAL 3PS5 )3

NEx FEATURE COMPLEXS

((CFRTATN®NIUM FLURAL 3PS 3)

>>>» ALL TESTS SuUCCF5S8FyuL, NEFW CONFTGURATION 1 _
(& _WGIRLS (INPS 1OM, 0B NIL NIL ((CERTAINsNUM PLURAL 3PS ))(
[(FERSON JINTL Y (SIME (INPZ NUM2 NIL NIL WNIL NIL JINIL ))
<E FRQM RIGHT Y (.FFT
1, 1, 1, FOR WORD § SOME
+ WRONG READ OR NO TRANSITION IN SYNT NET
2, FORK HYPNTHESLIS ; 1hPJY
2. 1, COHUFIGURATION
(NTL SOME (INP3 NUM2 NIL NIy NTL NIL )
3> FROM LEFT Tu RIGHT
SUCCESSFUL TRAMSITION FROM (N{ )
Th THE MEW STATE(S) & (N8 )

' WATCH THE FOLLOWING FEEYURE [OVPLEXESS
UNFOUNT
((PLURAL 3PS 1)
+ SYNTArTIC FEATURES MATCH LNSUCCKFSSFUL
ex FROM RPI14GHMT TQ LFFT
2, 1, 1. FOP wORD ! SUME
¢ WRONG HEAD N ND TRAMSITION IM SYNT NET
3, FOR HYPOTHESTS & TNFJ
%, 1. CONFIGURATION 3
(NIL SUMF (INP4 RUM2 KNIL NIL NIL MIL 3))
=» FP{OM LEFT TO RIGHT '
SULCESSFUL TRARSTYION FROM ([ny y}
TN THE MEW STATEC(SY B (NG )

MATCH THE FOLLOWING FEATURE COMPLEXESTE

(AND (NMT BNCDINT Y{NOT PLURAL 1))

((PLURAL 3PS5 1)

+ SYMTACTIC FEATURES MAYCH UNSUCCESSFUL
€= FROM RIGHT TO LEFT

3, 1. 1. FOR wORD 1 SOME

+ WRLMNG HMEAD LR WO TRAMSTITION IN SYNT NET

(8)
ixww TRY 1§ FYPENT COnFIGURATION T

(NG YRIRLS (TMPS NOM,ORJ NTL NIL ((CERTAIN#NUM PLURAL 3PS ))((
PERSON JINTL 3 (SNOME [TNF2 NUMR MIL NTEL NIL MIL INIL D)
* ABY COMAINING TT WITH CONFLG NF WORD NR, 1
1, FOR HYPOTHESIS @ THPY
1, 1, CONFIGURATION 3
(NIL BY (TNP! CASESI MIL NIL NIL NJL D)
s» FROM LEFT T0 RIgHT
SUCCESSFUL TRAWSITION FROM (N4 )
TN THF NFEW STATE(RY & s )
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NEW FEATURE COMP| Ex3
[({BY PREP CERTAINSNUM PLURAL 3PS )V

»>»> ALL YESTS SUCCESSFUL, WEW [ONFIGURATION ¥

(TIN5 AGTIALS (TIPS NOM_DBL MIL NIL ((BY PREP CFRTAIN&NUM HLURAL
3PS 1) C(PERSON DINIL Y CSOME {INFA NUM2 NIL nIL NIL NIL INIL Y(BY [
[INP1 CASEST NTL NIL NIL NIL INTL ))

<z FRDM RIGHT 10 LEFT
) 1. L, 1, FOR WORD 1 Ay
+ WRONG HEaD OR ND TRANSITION IN SYNT NET

FunCTInnwa AND CasE STRUCTURES

(NON-OBé [QFP & (humMe SoME J(CASESTI AY )}
(CASESTRUCERRE

INt
(BY THE aLL GIRLS )

WORD MR 1 1 BY
1. INITIAL PARTICLES 1t
(NTL 8Y (INPt CASEFSI NTL NJL NIL NIy )}

WORD NR ¢ THE
o1, INITTIAL PaRTICLES 3
(NTL tHE (INP2 DETER™ NTL NIL ML NIL )
«11, MERGING
(A}
xkxw TRY TO EXPANDR LONFIGURATIAON @
{NTL THE C(INP2 DETFRM NIL NIL NIl NIL 1)
w 8Y COMBINING IT WlITH CONFIG OF WORD NW_,
1, FOR MYPOTHMESIS & TMPI
1o 1o CONFIGURATION @
{NTL B8Y (TNP1 CASEST NJIL MIL NIL NIL 1)
g» FROM LEFT TO WIGHT
# WRONG HEAD NR NO TRANSITION IN SYNT NEY
€z FROM RIGHT T0 LEFT
1, 1. 1, F{IR WORD : Ay
+ WRONG HEAD 0OR NI TRANSITION IN SYNT NET

WORY NR 3 3 ALy
o1, INITIAL PRRTICLES ¢
(NTL AL (IMP3 NUMI NTL NIL NIL KIL )
«1T7. MERGING .
(a)
kuwd TRY TO EXFAND CONETIRUHATION ¢
(HMTL ALL (THPE NUME NI NIL NIL NIL 1)
* BY COMBINING IT wiITH CONFIRG OF wWORD NR, 2
1, FOR HYPOUTHESIS & TNPP
1. 1o COMFIGURATTION 2
(NTL THE rINPR DFTERM NMNTL HTIL MIL NIL 3}
a» FROM LEFT TO RIGHT
« WROMG HEAD OR NO TRAMSTTION IN SYNT NET
<z FROM QIGHT TO |EFT
1a 1, 4, FOF ¥NRD & THE
« FRONG HEAD OR NA TRANSITION IM SYNT NET
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WORD NR T 4 GIRLS

+Ia INITIAL PARTICLES 1@ : '

({N1 3YGTIRLS (INP4 NNM _DRJ NIL NTL C((PLURAL 3PS ))((PERSON YINIL 1)
.17, MERGING

Ad 4+

*uxk TRY T E¥phin CONFIGURATION @
((M1 XGIRLS (IMF4 NpM DBJS NTIL NIL {(PLURAL 3PS J)[(PERSHNM JINIL 1)
* RY COMBIMING IT wITH nOMFIG OF wORD NR, 3
1« FOR HYPQTHESIS : TNP3
1, 1. CONFIGURATION ¢
(nIL AL (TINFPI NUMT NIL MIL NIL NIL )Y
a» FROM LEFT TO RIGEHT
SUCCESSFIUL TRAWSITION FROM (Ny 141
10 NEW STAYF(SY 3 (Nd )

3 LEYESS
(XOR PLURAL UNCOUNT )
(C(PLURAL 3PS )
RESULTING NOMAaINE
((PLLURAL 3PS 331 =~ ‘

)
>>>> AL TESTS SUCCESSFUC, NEW CONFIGURATION 3 :
((NG IGTHLS (Thpg NOMDBJ NIL MNIL ((PLURAL 3PS Y3 ((FERSOH ))
| NIL YCALL CINP3 muM3 wT NIL NTL NIL JNIL ))

<z FROM FIGHRT T TEFT
1e 1. v, FOR WORD ' ap
SUCCESSFYUL OFDER AND HELATIANS ENVIRONMENT TESTS
+MISSING £aS¢e OR FUNCTION IN SEM NETHWORK

(;
‘%1- TRY Tn EXPAND CAMFIGURATION ¢
CING YGIRLS (INPO NOM.OBJ NIL NIL ((PLURAL 3PS ))(LPERSON YINTIL )
(ALL (IMP3 NUMR WNJL NIL NIL MIL INIL D))
* RY COMBINING IV WwITH CONFIG OF wORPp NR, 2
1. FOR HYPOTHESIS 1 ynpe
1. 1. CONFIGURATION 3
{NIL THE (Inp2 DETERy NIL NIL NIL NIL )
z» FROM LEFT 70 RIGHT
T+ WRONG HEAD OR WD TRANSITION IN SYNT NETY

%S FROM QIGHT ThO LEFT
1. 1, 1, FOR WORD t THE
+ WRONG HEAD 0OR NO TRANSITION IN SYNT NEY

FUNCTIONA) AMD CA8E STRUCTURES
nNQ STRUCTURE FOR GIVER INEUT

INt
(THE SOME GIRLS )

WORD MR T HE
Lo INITIAL PRRTICLES 3
(NIL THE (INP) DETERM NI NIL NIL NIL )

WORND MR 3 2 S0ME

1, TNITTAL PARTICLES 3

(NTIL SOME (IMP2 NUMp NIL MIL NIL NIL D)
(NTL SOME (TNPE NiUmp N1 NTL MIL NIL D))
(NIL SOME (TwP4 Nume wl, NTo MIL NIL )
oI1. MERGING

kuex TRY TO EXPAND COHFIGURATION 3
(NI SOME (INP4 MUM2 BT NIL NTL NIL )
* RY COMAINING IT WITH CONFLG NF WORD NR, 1
1. FOR HYPDTHESIS 1 TNPY
1. 1, CONFIGURATION 3
(NIL THE (IMP1 DETFRM NIL MNTL NIL NIL )
a» FROM [ EFT TQ RIGHT
+ WROMNG HEAD NP ND TRANSITION IN SYNT NET
<= FRDM RIGHT TO LEFT
1, 1, 1, FOR WORD 1 THE
+ WRONG HEAD OR MO TRANSITION IN SYNT NMET
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-]
waxk TRY TO EXPANG CnnFIRURATION 3
(NIL SOME (INPZ wiM2 MIL NIL NIL NIL 1)
* BY COMBINING IT ulTH CONFIA QF WOND KR, 1
1, FOR HYPOTHESEIS : TNPL ’
1. 1, CORETICUIRATTIAN 1
(NTL THE C(INP] DRETERM NTL NTL KTL NTL 1)
> FROM |LEFT Tu RIGHT
+ WRONG HEADN NA N0 TRAMSITINW IN SYNT NET
<z FROM RIGHT T LEFT
1, 1, 1. FOR.#ORND 3 THE:
+ WRUNG HEAD W NO TRAHSITIAON IN SYNT NET
(£}
ekdw TRY TD EXPAND CoNFIGURATION @
(NIl SOME CINPZ2 NUM2 NI NIL MBIC NIL )
« BY COMAINING IT WYTH CONFIG OF wWORD NR, 14
i, FOR HYPOTHESIS 1 tNP)
1, 1, CONFIGURATIOM 3 \
(NIL THE (INP1 DETFRM NIL HNIL NIL NIL )
2» FROM LFFT TO RIGHT
* WRONG HEAD UR NO TRANSITION IN SYNT NFT
<e FROM RIGHT TU LEFT
1, 1. 1, FOW WORD & THE
& WRONG HMEAD DR w0 TRANSITION IN SYHT NET

WORD NR : GIRLS
«T. TNTITIAL FAPTTCLt5 :

(EN1 JGIRLE (INPS NGM, 0BJ

NTL

NIL ((PLURAL 3PS )Y [(FERSON 1INIL ))

«IT. MERGING
{A)
T2 [0 FXPanND COHFIGURATIDN 3
((N) IGIRLS (INPS NOM OBJ NIL NTL (CFLURAL 3PS 11 ((PERSON JINIL D)
+ RY EOMBAINING 1T WITH COUNFIG BF wORD NR, 2 ,

1. FOR HYPOTHESIS 1 INP2
{HIL SOMg (NP2 NUM2 NIL NIL NIL NIL 1))

2> FROmM |EFT T RIGHT
SUCCESSFUL TRANSITION
TO THE MEW STATF(S) I (Na )
ATCH THE FOLLORINGR: FEATURFE TLONPLEXEST
PLUR AL
((PLURAL 3RS N
RESULYING DOMAIN:
[ (PLURAL 3PS )
NEW FEATURE COMPLEX?
((CFRTAT”i&UM PLUPAL WPS 1

TS ATYIQN 3
( I! )GTkLé (IMPS NnM n8J N1L NIL ((CERTAIN®NUM
(PERSOH YTNI[ Y (SOME (TwP2 MUM2 NTL NTL NYL NIL JIMIL )

PLURAL 3PS )31 (

T s PROM TIEET T LFFY
1, 1, 1, FNR WORD 3 SOME
* NRDMP HEAD DR w0 TRANSTITION IN SYNT NET
2. FOR HYPUTHESTS ! Thp3d 7
2, 1, CONFIGUHATION &
(ML SOME (INP3Z wiUm2 NIL ML
‘ax» FROM (EFT T0 RIGHT
SUCCESSFUL TRANSITION F
TO THE MEw STATE(S) ! Mal )
MATCH THWE FOLLOWING FEATUFE COMPLEXES:
UNCEIUNT
(tPLuURaL 35 )Y
+ BYNTACTIC FEATURES MATCH UN%UrCESSFUL
<z FROM BIGHT Tn LEFT
Pe 1o Ve FOR MAORD 2 SOME
+ WROMG HEAD OF NO TRANSTITION TN SYNT NET

NIL NIL )
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3, FOR HYPOYTHESIS 1 INP4
3, 1, CONFIGURATION 3
(HIL SOME C(INP4& humMz NIL NIL NIL NIL )

a> FROM [ FEFY Th RIGHT

SUCCESAFL, TRAWSITION FR qm1 )
J0 THE NEW STATE(S) tﬁﬁhn
MATCH THE FOLLOWING

LEXED S

FEATURE COMP
(AND (NOT 1)

HNEQUNT ) (NOT PLURA]
({RLURAL 3PS M)
+ SYNTACTIC FEATURES MATCH UNSUCCESSFUL
<& FROM RIGHY TO LFFT '
%, 1, 1, FUR wQRD @
+ WRONG HEaD

SNME

e uf TRANSITION IN SYNT NET

LA &

T
(@L
PERSON TINIL ) (Snme Cpup2 NUM2 MIL NIL NIL NIL-JNIL J)
* Ay CouBINING IT wITH CONFIG NF wORD MR, 3
1, FOR HYPOTHESIS 3 pnpd
1. 1. cOMFl1gURaTION 1

(NTL THE C(INP! DETERM
=>Efnn5 CEFT TETeIGAT

+ WRONG HEAD OF NO

To EXPAND LOnNFTILURATIUN 7

NIL NIL NIL NIL D)

TRANSTTI0H IN SYNT NET |

JETRLS (1nPS npMl.08J NIL NIL ((CERTATMwNUM PLURAL 3RS (¢

<z RIGHRT TO LEFT

t. 1. 1, FOR WORD @ THE

+ WRONG HEAD NR ND

TRAMSITINN IN SYNT NET

FUNCTIONAL AnD CaSE §TRUCTURES 1

N

STRUECTURE FOR GIVEH

INPUT

TN
(BY ALL TWh GIRLS )

WORD NR 11 BY
«Is INITIAL PARTICLES 1
(NIL By (INe1 CASEST NIL NIL NTL NIL )

WORD NR 3 2 AL
slo INITIAL PaRTICLES @
(NTL AL (INP2 NYUMI NTL NjL NIL N
o1T7. MERGING
14y )
cxkn THY TO EXPAND CONFIGURATION
(NTL ALL (TMPE NUME NIL NIL NIL NIL 31
% RY COMRINING IT WITH CONFIG NF WORD NR,
1, FOR HYPDTHFSTS & TupRi
o 1g CONFIGUREATTOM 3
(NI, &Y (INP) CagR8] NIt NIL WNIL NI Y1)
gy FROM LEFT T(O RTRHT

1L )

.

4+ WROME mEAD (R N

<8 FROM RIGHT

1,

1.

L)

101 LFFT
FNg

TTRANSITION TN SYNT NET

wORnN 4
+ WRODMNG HEAN OR NO TRANSITION IN SYNT HET

RY
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WORD MR 3§ X TWO
«I. INITIAL PARTICLFS 1t
(NTL TWD (TMPE NyMI NIL NIL NIL NIL ))
11, MERGING
(A
wken TRY TN EXPAND CORFIGURATION
(NTL TwD (Y&P3 NUMt NIL NIL NTL NIL ))
* BY COmMBINTMG IT WITH COMNFIG NF WORD NR, 2
1, FOR HYPDTHESIS t INP2
1, 1, CONFIGURATION. I
(NIL &Lk (InP2 NUMZ NTL NIL NIL NIL D)
g» FROM LEFT TO RIGHT
+ WRONG HEAD OR NO TRANSITION TN SYNT NET
«3 FRAQM RIGAT YO ILEFT
1. 1. 1. FOR WORD 2 ALL
+ WROMG HEAD OR M0 TRANSITION IN SYMT NET

WORD MR 3 4 GIRLS

ol INITIAL PARTICLES 1 _

((Nf YGIRLS ¢INPa NOM_DRJ NI NIL ((PLURAL 3PS J)((PERSAON JINIL )
«l1, MERGING

(A)

wxar T TG EXPAND CONFIGURATION 2
(gi:L)GIan C1ned NoM,08] NIL NIL (C(PLURAL 3PS )})[(PERSON JINIL )Y
» BY INING [T WIThw CONF1G OF WORD NR, 3
1, FOR HRYPOTHESIS 3 THP3
1. 1, CONFTGURATION g
(NIL TWD (INP3 WNumt NIL NIL NIL NIL 1)
a» FROM | EFY T RIGHT

SUCCESSFUL TRANSITION FR v
TO THE NEW STATE(S) ﬂ;;!;
MATCH THE FOLILOWING FEAT COMPLEXES?S
PLLURAL

(tPLURAL 308 1)

RESULTYING DOMAINE

((PLLRAL 3PS 1)

NEW FEATURE COMPLEX?

[{Twb PLURAL 3PS )3

e YGIRLS (THRG NOM,ORJ NIl MIL ((TWD PLURAL 3PS )] ((PERSQON

»»>»> AL EjTTS SULCESSFUL, NEW CONFIGURATION @
TINIL (T (INPY NuUM) NTL WTL NTL NTL INTL 33

<t FROM RIGAT Ty LEFT
1. 1. 1, FOP WORD ¢t TwWD
« WRONG HEAD R MO TRANSITIAN IN SYNT NET
(R) ]

CONB|IHTRLS (IMPE NOM, O8] NTL NTL ((TWD PLURAL 3PS 1) ((FERSON 1)
NIL 3y (T (TNPZ MUMYy WTL NIL NTL NIL INIL ))
« RY COMBINING [T WITH CONFIG OF WORD NR, 2
1, FOR HYPOTHESIS 1 INPR
1, 1, CONFIGHRATION 4
(NIL BLL (INPR2 NUME MTIL NIL SNIL NTL D)
as FROM LEFT TO RIGHT
[+ VRGN, HEAD OB WO TRANSITION IN SYNT NET)
<= FROW BIGHT T LFFY
1, 1. 1, FOR WORD 3 4&L0L
SUCCESSFUL NRPDER AND RFLATIONS ENVIRONMENT TESTS
+MISSTNG C&5E R FUMCTION IN SEM NETWORK

T2 'r'm FypAnt COnFI1GURATION @
L

FUNCTTONAL aND CASE STRUCTUKRES @
N STRUCTLURE FOR GIVFN TINPUT
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Problem 2: Necessity of certain subordinates

Solution: introduction of syntactic¢ networks.

Example:
We will consider a right-going transition network for
verbs needing an adverbial particle. We call these verbs

adv.verb and introduce the following network:

At the same time we 1llustrate inferende over functions

with the functional inference tree:

PATHS

DET ADJUNCT

. -\\
determ dem VERBAL . att,ad] adv.adj pred.adj
adv.Ggi;ﬁjjiiggj;;;BHHVerb OBJECT
BJ rel.pron.
nom.ob} pron.obij

Experimental settings:
_ We will give the following input to the parser:
i (1) John knocks the door down .
{Tllustration of complete network)
{2) John knocks the door
(Sentence will be rejected due to missing adv. part,
i.e, final configuration contains nonfinal state)
(3) John knocks.
(Sentence is accepted for other meaning c¢f 'knock')
Notice how the functional inference tree is used for making a -

transition.

Experimental results:
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Thy
(JOHN KNOCKRS THE 2R prwt )

WORO NR 1 JOAMN
wls INITT&L PARTICLES ¢
(NTL JOWN (INPY NOM_OR] NIL NIL C(MALE 3PS SING )J C(PERSON )1)NIL ))

WORD NR ¢t 2 AMACKS .

o1, INITIAL PaARTICLES

(NIL KNACKS (INpP? vFgn MIL HIL ((PRES Y)OUaL 3)

(NIL KNOCKS (InP3 apv,VYERR (V1 INTIL C((RPRES DOWN IYIQEUAL 1)
11, MERGING

(a)

wrkx TRY TQ EXPAND CONFIGLFATION 3
(NIL KNOfKS (IxF3 ARV VERG (VI YNIL ((PRES DOWH )IAUAL )
¥ BY COMBINING 1T WIT+H COMFIG NF WORD NV, {
1, FNR HAYPOTHFSTS 1 TAKI '
1, 1. CONFIGURATTNAN 3
(NIL JOWM CTNFL AOM, 0B MNIL MTIL ((MALE 3PS5 SING )Y ((PERSDNM JINIL M)
z» FROM (EFT T RIAHT
+ WEONG «WEL) UR m TRANSTITION Tm SYNT NET
e FROM RIGHT T0O (FFT
1, 1. 1, FOR wORYG ¢ J0HN
BSURCESSFLL OHDFR AND RELATIONS ENVIRQONMENT TESTS
MaTEH THE FOLLPWING FEATURE CHHMPLFXFS?
CAND (NOT NRJ I (aND SING 3PS 3]
((MALE 3P§ SN 33
RESULTING nDMATN:
(cHMaLE 3PS S1nn )
INVESTIRATE THe FOLLOWING SEM FFATIURES!:
PERSON
((PRERZOM )
SEMANTIC FEATRFS MATCH QUCCESIFUL, NOMAIN
f(PERSON 1)
>»»> A TESTS sufCEsgFyl, KFH CONFIGURATINN 1@
(PREM KNOCKS (TMPT ADY VERPR (v] INIL ((PRES DOWN JJAUAL ) (JOUN
(INPYL EM, 0B NIL ML ((MALE 3PS SING ) ) C(FERSUN )INIL INIL ))
{8
*kwn TRY Tn Fxpand MOouFIGURATION @
(NTL ¥NOCKS (Inr2 VERFE NIL MIL fOPRES JYAUAL )
® BY CONBTNING IT #1TH CORFLG DF WORKD MR, 1
{, FOR HYPOUTHMESTS § THRY
1. 1., CONFIGURATION @
(NTL JOWN (INPY 408 NRD NTL ML ((MALE 3PS STNG 1) C(PERSON JINIL D)
x> FROM LEFT TD RIGAT
+ WRONG HEAD OR NUO TRAMSITIOM IM SYMT NET
<z FROM RIcHdT TO LEFT
1, 1. 1, FOR wDRT 3 JORK
JUCEERSFUL ORNFR AN RELATIONS FHVIRDNMENT TESTS
MATEH THE FOLLOWING FFATURFE NMPLEXES?
CAND (HOT LsJg Y{aND TG 3PS ))
C(MALE 3PS S1hm )
RESULTING NDMaIM:
((MRLE P35 SING 1))
INVESTIGATE THE FOLLD«ING SFEM FEATURES:
PEASON
({PERSON )
SEMANTIC FEATURES MATCH SUCCESSFUL, DOMaAIN &
((PERSUN 1))
»»3> AL TESTS SUFCESEFUL, NEW CONFIGURATION 3
(PRED WNIICKS (IHPR VERPE MIL NTIL ((PRES IIGQUAL Y CI0HN FINPY
NOM, 08 MEL NTL tCMalLF TRS STNG X)) ((RERSNN IINIL INIL 1))
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WARD NR L) THF
oIl INITEAL PARTTCLFS 3
(NIL THE (INP4 DETERH NTL ANTL NTL NIL )
«I1, MERGING
(A)
wikka TRY TO FYXPanND CONFIGURATION ¢
(NTL TWE (TNR4 DETERM NI NIL NI ~IL D))
* BY COMIINING 1T wITH CONFIG NF JORD NR, 2
1, FOR IYPOTHESTS ¢ fupp
1, t, tONFIGURATION !
(PRED I NOCKS (Twpz vERR NTL MIL ((PRES )3IQUAL JCJOHN (THRIT NOM ORJ
NIL NIL ((MALE 3PS S51nhe D)) (C(PERSON )INIL INIL )
¢z FlOM RIGHT TD LEFT
1, 1, 1, FOR WORD 1 KNOOKS
« WRONG HEAD OR O TRAMSITION IN SYNT NET
2, FOR HYPOTHFRTIS 1 (NP3
2. 1, COKFIGURATTIMN ¢
(PREM KNOCKS (IMP3 AnV, VERE (Vi INIL ((PFES NOWN JDIQUAL Y (JORN
INPL NOM,ORJ NIL WNIL ((MALE 3RS SING Y} (IPERSON JINIL Y:TL Y1)
«3 FROM RIGHT T | FF1T
2, 1. 1, FOR «ORD 3 «1DCKS
+ WRONG HEAD Q9 1 TRAWSTTTON 1IN SYnY NET

WORD MR 3 4  DOOK
1. TMITTAL FaRFTYCLFES 1
C(NL INDOR (TNRS NDM_ NRJ NIL NIL (CSIMHG APS )Y (fTHING JINIL )
»I11e MERGING
i
wand TRY TO FXPANDG CONFIGURATION @
(ENY ID00NF (IMPS NGM OB NIL NIL ((STING 3PS 1) ((THING DINIL ))
* gY EAOMBINING TIF HITW ORFIG OF wiPnD Ni, 3
1. FOR HYPOTHES3IS : ¥wnPua
{« (o COMFIGURATINN &
(NIL THE (THP4 peTgRd NIL NTL NI NIL 1)
a» FROM |LFFT TR KIGHT
SUCCESSFUL TEAMSITION FROM (N1 )
TO THE MNEW STATE(S) * (N4 FIM N& )
MATCH THE FDOLLDWING FFATURE COMPLEXES?
(NDT RESTRIC )
((S8TNE RRS )]
RESULTIMA POMATHSE
((SING 3P5 )
NEW FEATURE CAMPYELS
(LDEF 8S1ME 3P: M)
*»»3»> A | TESTS SUCCFSSFIN , NFW CORFIGURATINN 3
((N4 FIN N& )DNOR (INPS NOM,0QRJ NIL WNIL (C(DEF SING 3PS 33 ((
THING IINIL Y(THE (10Pg DETERM NIL WTL NIL NMIL INIL 3D
: <2 FROM RIGHT TP EFT
1. 1. 1. FOP wORN t THE
+ WROME HFAD CR AN TRAMNSITION TN SYNT NET
B3y
*kkw TRY Tn EXPAND CONFIGURATIAN 1 ‘
(N4 FIN N& JQONP (INFS KoM GRT NI MTL C(DEF SIMG 3PS 1Y{[THINMG
YINIL Y(THE (INFPa DETERM NTL MTLL NTL NIL INTIL M)
"k BY COMRINIMG 17 WITA rNRFIR AOF WORRM KR, 7
1. FOR hYPOTHFSIS 1 TNP2
1+ 1+ CONFIGURATEON 3
(PRED KNOPpKS (NP2 VERE NIL MIL C(PRES J)QUAL ) (JDHN {THFY Nud DR
NIL NIt ((MALE 3PS S1NG IYCIRERSON JINTL INIL )
<= FROM RIGHT To LEFT
1o 1. 1, FUF HOKD 7 KNNCKS :
SUCCcESSFUL NEneR A%D RELATIOMS ENVIRONMENT TESTS
+MISSING raSk AR FUNCTINR TN SEM NETWORK
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2. FOR HYPOTHESIS 1 Tnp?d

2y 1, COKFIGURATINN ¢ .
(RRED kNOCKS (Inp3 anv,VERE )NIL {{PRES DNWN YIAUAL 3 (IRAN
INPL NOM,0BJ nT tIy rrudLE 3PS WEO)YCIPERSAON )INIL IRTL 1Y
«s FROM RIGWP To LFFT
2, 1.1, For Worl 3 kWOCKS

SUCCESSFUL T2amMsITION F*iwﬁ
TO THE NEW STATE(S) & 2

CONSULT CaSE FRAMES WITH NT FFATLINES 13

((pEF SIng 3P35 )Y
SUCCESSFYL TeAnspTION TN SEMANTIC METWNRKS
RESULTING THIPLES (FEATURES « STATE » (CASF)
(CL(NEF SING AFS IIFIN WHAT )

MATCH THE FOLuwInG S5EMANTIC FEATURES
(CTHING OO

wITH FEATIURES nF REFSP, CASES

WHAT :

THING
SEM FEATIJRFS MATRH SUCCESSFUL

(NTL KNOEKS rInpd ADV VERR ( YJFIN ((PRES nOkH 137UAL ) (JDHN

(Inpt BJ N1 T ((MALE XPS& 51 1) CCPERSON JINIL YMIL (000N
INPE NﬁSMﬁaJ MTLLnTLlrrnFF SING BPS )} ((THING Y )WHAT ] (THE (TNPA

DETERM NIL NTL NYL BIe IMTL )Y

>»»» ALL TESTS SUCCESSFUL, MNEW anFﬁPATIUN i
T

WORD NR 3 8 WET
ele INITTAL RPERTICLES ¢
(NIL ROWN (INP& ALY _PaRT NTy NTL NIL MNTL 1))
.11, MERGING
{A)
¥haw TRY TD FXPAND CUNFIGUWATLION &
{NIL DOwn (TINPA aAny RART MTL KNIL NIL NTI 1))
» AY COMBINING §T 4114 CONFIG OF wWORD NR, 4
1, FDR HYPOTHESTS 3 TNPS
1, 1, COMNeTaURATTION =

(NIL KMOCKS (THPX AQY,VERA 2| F1 (C(PRES POaN 1 4aL Y EInRN ([
INPy #DOM_08J mTL HIL ((PALE 3PS SING )JC(RPERSON JINIL JWIL ) (ODON
INPS JAM,0RS NIL NYL (IDFF BIMG 3PS YICLTHINME JIWHAT ) (THE (INP4
DETERM NTIL NTL nNTL NIL YNTL I
#> FROM (FFT Th RIGHT

+ WROMG HEAD OR & TRANSITEOM IN SYNT MET
<z FROM RIGWT Ty LEFT

1, . 1, FOR 20RL 1 nnap
+ WRDNG HEAD DR N TRANSTITION IN SYNT NET
i, 1., 2, FORF wnRN f kHNACKS =
SUCCESSFUL =amSTTION FR qg—Jj

TH THF NEW STATE (8] & .
MATCH THE FOLLOWING FFAT' CNMPLEXES?S
DOWN

FIPRES DwN 1)
RESULTING Drims s
((RPRES DOWN §)

»»3> AL, TESTH SUCCYA&FLIL, NFW CUNFEiT-AYIHN H
[NTL Ku0CKS [(THp3d ADV, VERRB (FIN|YFIN ((PRED DOkN )YRUAL ) (.JOHN
(INPL NOM,ORF NI1p MIL (€MALE 3PS SIRTTT) ) ((PERSON JINIL INIL ) (n0n9
TNPS MAM NRS « I MTIL CCNEF FTHG 3RS ) ((THING }IWHAT J(THE (INPA
DETERN NTL BTL ATL ™IL YMIL JYIDDWN (TNFPR ADY PART ATL ST MTL NIL D))

FUNCTID AL AN CASE STRUCTUKES 1 )
{ANYLYE IR (KMOCKS (D%, 0B JOHK ) (NOM N3] (DONR (DETERM THAE 31)(

ADV ,PART DpAN 1)
(CASEST NICTURE (xMOCHS (AGFNT JAHN ) (WHAT DNOR 1))
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TNS
{JOHN KNOCKS THE onn# 3

WORD NR ¢ ¢ JoHN
«le INITIAL PARTICLES 3
(NTL JORN fINPY NOW_URY NTL NIL [(MALE 3PS SING ) ((PERSON DMINTL )

WORP NR 2 KM 5
- . N P pT c-'
(I Iwﬁg%‘é r?”pgcuiuu NTIL NTL (CPRES Y)nUAL ))
(NTL KNnCKS (INPY ADV, VERE (V1 INIL C(PRES DOwN JIRUAL )
oITa MERGING '
(&)
wekk TRY TD ExXPAND CONFIRURATION ¢
(NIl KNOCKS (INPE ADYJVERA [v1 YNTL ((PRES DOwWN J)nUaL 1)
w BY COMAINING IT wWwiFw CONFIN NF WORR Ne, 1
1, FOR HYPATHESIS @ Trbd
1o 1. COMFIGURATION ¢
(NTL JOHN tTInNPl woM,pRJ NTL MIL ccMalLF 3FS SING ) [((RPERSON )IMIL D)
z> FROM LEFT TO RIGHT
+ WRONE HEAD (R N0 THANSTITION IN SYNT MET
<3y FROM RIGHT T LFEFT
1, . 1, FOK WORD ¢ J0MN
SUCCESSFUL URLFER AwD RELATIONS EMVIZONMENT TESTS
MATCH THE FOLLOWING FEATURE COMPLEYESS
(anNp (NOT ORI YCankd SING 3PS ])
{(MALE 3RS SING )
RESULTING DOrbIN2
FCMALE 3PS S1MNG ))
CINVESTIGATE THE FNLLUWING SFM_FFATIRESS
PERSON
{[PERSDN )
SEMANTIC FEATUPES MATCH SUCCESSFUL, DROMAIN @
((PERSQM 1)
»>»> AL TESTS $UCCESSFyUL, MEW CONFIGURATION 3
(PRER KNACKS (TNP3 ADV VERR (V! YNIL ((PRES hakn IIJUAL I (JOeN
(INPY1 NOM_QOpJ MIL NIL ((MALE 2P5 SIMG )Y ([PERSON )JINTL INTL )2
(8} .
kxdw TRY TO ExPaND CONFIGURATION 1
(NI KNDLEKS [INP2 VERW NIL MIL [ (PRES J)GUAL 1}
* BY COMBINING JT #1TH CONFIG 0OF WARND NR,
1, FOR HYPOTHESTS @ THPI
1, 1, CONFIGURATION 3
(NIL JOHN (INPY wOom nBJ NIL NIL ((MALE 3PS5 STNG })({PERSON IYINIL )
u» FROM LEFT TD RTAGHT
+ WRONG HEAD GH KO TRANSTITION IM SYMT NET
¢= FROM RIGHT T LEFT
1, 1. 1, Fdg wnrd 1 5osn
&uccERSFuL ARGER ANl RELATIDNS FNVIRONMESRY TESTS
MATCH THE FOLLOWING FEATURE COMPLFYESS
(AND INODT 285 Y (ake STHG 3RS D))
((MALLF ZRS JING 1)
PESULTTING NOsta gty
. ((MALE %P3 S5THNE 1))
INVESTIGATE THE FOLLOWINE SFM_FEATUWESS
PERSOM
((PERSON M)
SEMANTIC FEATUPES MATCH SUCCESSFUL, NDOMATIN 3
{(PERSDN )
»>»> Aj( TEsTS sUCCESSFul, MEW CONFIGURATION 3
{PRED KNOEKS (Tnp@ VERW NIL NIL C[RRES )IGUAL I LINHN (INPY
NAMaOR g NI NIL ((mepb 3PS SING )) ((PERSON )IMTL INLL D))
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JORD NR ¢ L] THE
o] THITIAL PaARTICLES o .
(NIL THE (Impg NEFERM NTL NIL WIL NTL )
» 1Y MERGING ]
(AY
wxuw TRY TO gEXPAMD CONFIGURATION 3
{MTL THE (INPO nETEsM NIL MIL NIy SIL 3D
* BY CAMAINING IT W1TW cONFLIG NF WORA NR, 2
1, FNR HYPOTHESTS & THP?
1- 1- CDMFIGURtTIDN -
(PRED KNDCKS (INP2 vER® NIL NIL CIPRES ))QUAL Y (JORN (INP1 NAM DR
NIL NIL ((MALE 3PS SInG )) ({PERSON JINIL }HIL )
<z FROM RIGHT T LEFT
1, 1.-1, FOP WORD 7 ANACKS
+ WRONG HEAD OR MO TRARSITIOM IN SYNT NET
2. FOR HYPNTWESIS & THPR
2 te CONFTIGURATION =
(PRED KNOEKS (TNF3 apV Ve3R8 (YL INTL ((PRES DOWN )IRUAL ) (JORN (
INPIINDM.GHJ NTL ™NTL [(HALE TIPS BING YY) ((PERSAN JIMIL YNIL 1)
<z FROM PTGUT To LEFT
2s 1, 1, FUR 4nNRD t KNOCKS
¢ ARONG KEan DF M0 THANSTITION TN SYRT WNET

WARD NR 3} i} [ingiR
eI IMITIAL PARTICLFS
(N1 YDIOR (INPS NOM, AT HIL NIL C[STMG 3PS ))C(THINR JINTL )
«I11. MERGING
ran
kxak TRY TO EUAPANG CONETGURATIMNN @
CCME YIpONR (12PS MM GRT NTL NTL ((STHE 3RS YN COTHTAG JINIL )%
w BY COMBINING TIT wiITH AOHFIE NF WDRD NR . 3
1, FOR HYPOTHES1S @ NP4
1e 1, CONFIGURATINY 3
(NTIL THE (IMPY peTREM KRIL NTL MTIL NIL )
=>» FROM |LEFT 10 RIGHT
BUCTESSFUL TF&ANSITION FROM (K1 )
TO THE NFW STATE(S5) (NY FTR N& )
MATCH THE FOLLNWING FEATURE COMPLEXES!
(NGT RESTRIC )
[C3THG 3PS V)
RESULTING @UMaTN
(C(SING 3PS )
MEW FEATURE COCMPLEX:
t(nEF SING 3PS )%
>»3> Al TESTS SUCCFSBr:uL, HFW CNNFIGURATION
((hg FIN np JIDNNR (IKPS NOM,DRJ NTL NI ((GEF S$ING 3RS Y1) ((
THING Y1INTL 3 (TWE ¢INPa DETERM MIL RIL SXIL WNEL JNIL ))
<z FROM RIGHT TO LEFT
1, 1. t. FOE wOED % THF
+ WRONG MEAN QK N0 TRAHNSITION IM BYNT NET
4R

*kkx TRY TN E¥paAND COMFIGURATION 3
(CMA FIN KNk INO0E (TRPS WY DAJ NI NIL ((NEF SING 3PS 1) ((THING
YINIL Y(THE (INPY NETe®m RTL NTL NIL MIL YNTIL ))

F BY COMBIMING [T vITH CcORNFIG OF WORD Nk, 2
1, FOR HYPNTHESTS ¢ INPR
1. 1., CONFIGURATIOY &
[PREN KMOCKS (1lrPe VESD WIL NIL ((PRES )dayay ) (JOwiy (EkP1 NOM_DHJ
NIL NI, {fMa B 3BS STufi ) ((PERSOM JINIL INIL D))
€z FROM RIGHT TO ILEFY
1, 1. 1, FOR WORD & KMOCKS
SUCCESSFUL DENDER AMND RELATINNS ENVIRANMENT TESTS
+MISSING CcASE DR FUNCTION IN SEM NMETWORK
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2., FOR HYPOTHESTS 1§ INPY
2. 1, COMPIGURATIMNL
(PREN KNOCKS (TnP3 ap¥ WFHA (M1 [INIL ((PRES nOWM 1IQusl Jrrare (
INPL NOM,ORJ KIL MIL ((MALE 3F8 NG J) CCPFRENN YInTL JHIL )
€2 FROM RIGHT Ty (EFT
2y 1, 1, FOR WOFD % KNnCK% .
SUCCESSFUL THANSITINOMN FR [E_J’
TO THF NEA STaTF(8) 3
“CONSULT CASE FRAMES_WITH“QTNT FEATURES 3
((PEF SING 3PS )
SUCCESSFUL TRANSTTION IN SFMANTIC nETWORKS
RESULTING TRIPLES (FEATURES = STaTE » TASE)
(CCCDEF 8ING 3ps )M}FIK WHAT ))
MATECH TWE FOLLNMING SEMAMTIEC FEATIRES
((THING 1)
wITH FEATURES nF RESP, CASES
WHET '
THIMNG
SEM FEATURES MATCH SUCCFESFUL
>>»» ALL TESTS BUCCESSFUL, MNEW rrmFﬁmﬂIr; s

(NIL KMODCKS (INepT ADV VERE (¥ YETH ((FRES DOWN IIANLAL ) CI0RN
(INPL NOM,DBJ NIL NIL ((MALE 3P3 SING )) ((PERSON )1INTL INIL ) (NPROR (
INPS NAM, 0BT NTL HUL C(DEF SING 3FPS ) ((THING )jﬂHAT Y(THE (INPY
DETERM NTL MIL WTL STL IMIL 1))

FUNCTIONAL AND CaSE STRUCTURES
NO STRUpPTURE FOR SIVEM INFUT

INZ
(JOWN kNOELKS )

WORD NR 1 1 JoHn

slo TNITIAL PARTICLES 1@ .
(NIL JoHN (INp) NgM_gRJ NTL NIL ((MALE %P5 SING ) CCPERSON J)NIL 1))

WORD NR % KNOCK

«Ta INTTEAL PAHTICLFS :

(NIL kNDCKkg (INP2 yEgA HTL NIL ((PRES ))oUaL ))

(NI KNOCKS C(INPF gV, VEHR (V1 INIL ((PRES NOWN 1IQUAL ))
11, MERGING

(A
whwk TRY TO FXPAMD COMFTGURATION @

(RTL KHNORKS (INRY ADV . VERS (Y1 INTIL ((PRES DOWM JIQUAL ))

+ RY COMRINING IT w1Tu CDNFIG OF WDRD NR, 1

1., FOR HYPOTHESIS = INPI

1. 1, COMFIGURATLICMN 1

(NTL JOWN CTNPI MEAL0RD NIL NIL ((WALE 3PS SIN% J)((PERSON Y)INIL M)

a» FANM |EFT TQ RIGHT
+ WRONG =FEAN DR ) TRANSITION TA SYNT NET
<z FROM BRTgdT T LERT
te 1, 1. FOR WOKT 1 JUKHM
SLUCCESSFLUL ORDER AND RELATIONS EMVIROMMENT TESTS
MaTCH THE FOLLUWING FEATURE COMPLEXES:
CAND CNOT nRJ Y CaND SING 3PS 1))
((MALF 3PS SING )
RESULTING QUMATN:
((MALFE 3PS S5TNG )
INVESTIGATE THE FOLLO«ING SFM_FFEATURES!
RERSGN :
((PERSON )]
SEMANTIC FEATURES MATCH SUCCESSFUL, DDMATN &
((PERSON 1)
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»>>»> AL TESTS SuLCRgeFil, NFw CONFIGLRAT[ON 8

(ERED Ko r«S (Iard ADYV VEWE (vl INIL CC(PEES OMen d)uugal 3 (J en

(TNPU NDY G OPRD NI sy CIRALE IFS 5T8E 1Y C(PERSDSY YINIL JHLTL 1)
(81

kesw TRY TC EXPAND CovFIGURATINH & '
(NI, KNOCKS (InR2 VERS ~TL LIL ((P#es ))iuaLl )
 BY COMRIMINS IT wItd COANFIR AF whRN 4R, |
1, FCR HYPITHESTS 2 |rPY
1. Y, COMFIGURATTOHN
(NTL Wb (TNPL gk s 0 REL RTL CEMALFE PSS ST DYCOERFRAT VYL
=» FROM [EFT D #1pnl
* WRORG =Eay or =0 T=HACSTITINN In SYAT 2ET
<= FROM RIGHY T [FFT
Y, 1, t. £0% 9iFD 1 JGRe
[SurccesSrUL wansk Anl BKELATIONS ENVIRONHMENT 1&515]

MATEH THE FOLLOWING FEATIRAF CARPLFIFOY

CanpD (NOT DA Y CANL S10n 3IFS 13

(tHALF 3R& STwn )

RESULTING Ailbalag

((MBLF ZP3 S1wan )

INVERTILATY tre FRULOYMING SE FReTURES:
PERNET

{(PERSOE I

SEMAr ITE FEATULE 5 <aTOH SHCCFSSFiL, DG=welb 3
{{PFASON ]

>»> AL TESTE SUCLRSsFLL, MEW £OSFIGURATION 3
(PREN KNOCK> (TMP2 VERAR NTL MTIL CERRES I)wdar 20406 (IRFY
NOM 0AT NIL NIL ((#a1e A% 315G VTLIRFESNS JINIEL IMIL D)

FUNCTIUMAL anD Lase 3THUDIURFS 3
(VERY (KNPQuS (NS U] losh 1))
(CASFSTRUCTURE [wuitteys (ALRNT ISk )31
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EXPERIMENT 4: SYNTACTIC FEATURES

Problem 1: syntactic feature matches of determiners and

" nominal objects (based on number, count/uncount}

solution: introduction of the feature complex calculus and

match processes.
exXperimental setting:
We will'give the feollowing input:

(1) Some girl, some girls and some sand.
(illustration of discrimination between some used as
‘a-certain', 'certain-number', and 'amount-of' respectively;:

note also how the send-through operation has been applied)

(2) Every girl {normal match), every girls (although successful
' ' transition rejected on the basis of false outcome of
feature match due to feature'not plural'), every
sand (rejected on the basis of false outcome of feature
match due to the feature 'NOT UNCOUNT').

(3) Some sheep
{sheep matches with two meanings of 'some', notice
how we start with ambiguity of sheep as regards number
and due to syntactic feature matching cut out relevant

parts of .the domain)

experimental results:
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INE
(50ME GIRL. )

WORD NR ©t 1§ saMé

2T+ INITTAL PARTICLES

(NIL gMME ¢INpy NpMa MIL NIL NIL NIL ))
(NTL SOME (INPp NUMp NIL NTL NIL NIL )
(NI SoME (Inpd num2 nIp MIL NIL NIL D)

WORD NR 1 2 GIRL
1. ITNITTAL PARTICLES

C(NL IGIRlL. (TNpi4 NOM_ORJ NIL NTL (CSING 3FS )Y (C(PERSON JINTL 1)

- alls MERGING
{43

axkwe TRY Tp EXPAND CONFIGURATION 3

w BY COMBINING JT WITH CONFIG DF WORD WK,
1, FOR HYPOTHESIS & INPI
1. 1, CONFIGURATION 3
(NTL SOME CINPL NUM2 NIL NIL NTL NIL 1)
s» FROM | EFT To RIGHT
SUCCESSFUL TRANSITION FROM (k1 )
TO THE NEW STATE(S) 3 (N4 )

(CN1 YGIRL CINP4 NOM,ORJ MIL NIL ((SING 3PS J)((PERSOMN }YHTL

1B

MATCH THE FOLLOWING FEATURE COMPLEXESS
RPLURAY
((SInNg 3PS 1)
j + SYNTACTIC FEATURES MATCH UNSUCCESSFUL ]
£ FHUM RJIGAET T [FF1

1, 1, 1, FOR WORD ! SnOME
+ WRONG HEAD OR N TRANSITION IN SYNT NET

2. FOR HYPOTHESIS § NP2
" P, }. CONFIGURATION 3
ENTL SOME (INP2 NUMP MIL NTL MIL NIL 1)
x> FROM [ EFT TO RIGHT
SUCCESSFUL TRANSITION FROM (N1 13
TO THE NEW STATE(S) 1 (N4 )
T MATCH THE FOLLOWING FEATURE COMPLEXER:
UNCOUNT
C ((SING ZPS 1)
+ SYNTACTIC FEATURES MATCH UNSUCCESSFUL

—<3 FROM RTERT 1L LEFT
2, 1, 1, FDR WORD 3 SOME

¢ WRONG HEAD OR ND TRANSITION IN SYNT MET
3, FOR HYPOTHESTIS § INPY :
3. 1. CONFIGURATION :
(NTL SOME [INPY NUM2 NMIL NIL MEIL NIL J)
=» FROM (EFT TQ RIGHTY
SUCCESSFUL TRANSITION FROM (Ni 1
JND THE WNEwW STATE(S) §  (N& 3
MATCH THE FOLLOWING FEATURE COMPLEXES:
CAND (NOT INCOUNT Y ENDT PLURAL D))
t(SING 3PS 1)
RESULTING DOMAING:
((SING 3PS5 1)
NEW FEATURE COMPLEXE®
((AiEFRTATNISINF 3PS )
»>»» AL TESTS Sy CCESSFUL, NEW CONFIGURATIUON
{(N4 YRIRL (TNR4 NOM, OBRJ NIL NIL C({AXCERTAIN S1Ihi
PERSON JINIL )Y (SOME C(TINP3X NUME NIL NTL NTL NIL INIL ))

IES 1) 0

«z FROM QTGHT 10 LEET
3, 1. {1, FOR WORD § 8OME
+ WRONG HEAD OF NO TYRANSITION IN $YNT KET

FUNCTIANAL AND CASE STRUCTURES @
(NOM,ORJ C(GTRL C(NIM2 SOME )))
{CaSESTRUCTURE )

-4.56.-




experiments

"INg
(SNME GIRLS )

WORD NR 3 g SOME

«le INITIAL PARTIELES

(NIL sSoME (InNpi NyMz NI NIL NIL NTL )
(NIL SOME CINPp NUMa w1 NIL NTL NIL ))
(nIL SOME (Inp3 NuM2 NI NIL NI NIL )

WORD NR 3 2 GIRLS
ol. INITYAL PARTICLES 3

((N1 IGIRLS (INP4 NoM_ RS NIL NIL C{PLURAL 3PS 1) ((PERSON JINMIL 1))

#I1. MERGING
{A)

w«xne TRY TO EXPAND COWFIBURATION 3

« BY COMRINING IT WITwW cnmrls OF WORD NR, 1
1. FOR HYPDTHESTS 1 1MPY

1. 1, CONFIGURATION g

(NIL SOME C(INP1 NUMP NIL NTL NIL NIL ))

z2» FROM LEFT To RIGHT
SULCESSFUL TRANSITION FROM [Ny )
TO THE NEW STATE(S) §  f{n4 )
MATCH THE FOLLVWING FEATURE COMFLE¥EARET
PLURAL
({PLURAL 3PS )
RESLTING DOMATNY i
((PLURAL 3PS ) 1
NEW FEATURE rOMPLEX: l
(kCEHTAINiNUH FLURAL 3PS I) |

»»>»» AL[ TESTH SUCCESSFUL, NEW CDHFIGUPATIUN :

(PERSAN YINIL Y (SOUME C(INPI NUME NIL NI NTL NIL INIL Y1)

(CN1 IGIRLS (INP4 NOM,OBY NIL NTL ({PLURAL 3PS Y)C(PEKSNDN JINTL

1

(NG IGIRLS (INP4 NOM,ORJ NI NIL ((CERTATNWNLM PLURAL TFS )Y

<= FROM RIGHT T LEFT

1. 1, 1, FOR WORD : SOME
+ WRONG HEAD OR WO TRANSITIOM IN SYNT NFT

2, FOR HYPOTHESIS & INPP

2. 1, CONFIGURATION 3

(NYL SUME (INP2 NUM2 MNIL NIL NIL NTL 1))

=» FROM LEFT TQ RIGHT
SUCCESSFUL TRANSITION FROM (N1 )
__TQ THE NEW STATF(S) ! (N4 )
T WMATCH THE FOLLOWING FEATURE COMPLENES!
UNCOUNT
((PLURAL 3PS5 1)
¢ SYNTACTIC FEATURES MATCH UNSUCCESSFUL

<3 FROM RIGHT TO LEFT
# WRONG HEAD DR NO TRANSITINN IN SYNT MET

3, FOR HYPOTHESTS 1 LNP3
3. }, CONFIGURATION ¢
(NIL SDME (INPJ NUMP NIL MIL NIL NIL )
a» FRaoM LEFT To RIGHT
SUCCESSFUL TRANSITION FROM (n1 1}
TO_THE NEW STATEC(S) 2 (N4 )
(MATCH THE FOLLOWING FEATURE COMPLEXES:

(ann ENOT UNCOUNT YINOT PLURAL 1))
4 A, Ips
CCBhRTAETTE

)
EATURES MATCH UNSUECCESSFUL

<= FROM RIGHT 10 LEFT
3, 1. 1, FOR WORD ! snME
+ WRONG HEAD OR ND TRANSITION IN SYNT NET

FUNCTIONAL AND Co5F STRUCTURES 1
{NOMaDBag (RIRLS (NUM2 8QMF D))
(CASESTRUCTURE )
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INt
(SOME SaND )

WORD NR 3 8 SOME

a1, INITIAL PARTICLES ¢

(NIL SOME (INMP1 NUMa NT|L NIL NIL NIL ))
(NIL SOME (INP2 NWUM2 NI MIL NIL NIL )
{NIL SOME CINPI NumMp NTL NIL NIL NIL ))

WORD NR 1 2 SAND
ela INITIAL PARTICLES 1
- C(N1 YSAND (INP4 NOM,DBJ MTL NIL ((3P3 STANG UMCOUMT 3y ((THING 3INIL 33
« 11, MERGING
{AY
*kkwx TRY TO EXPAND CONFIGURATION 3 ’_1
N ;{Ni YSAND CINPY nOMOBJ NIL NIL ((3PS5 SING UNCOUNT I C(THING ))
L
* BY COMRINING IT WITH COUNFIG DF WORD NR, o
1., FOR HYPOTHESIS t INPI
1- 1. CONFIGURATIGN 1
(NTL SOME CINP] NUm2 NIL NIL NIL NIL 1))
a» FROM (EFT Tg RIGHT
SUCCESSFUL TRANSITION FROM (n1 )
TO THE NEW STATE(S) § (N4 ]
MATCH THE FOLLDWING FEATURE COMPLEXES:
PLURAL
(3PS SING UNCDUNT 3]
. + SYNTAGCTIC FEATURES MATCH UNSUCCESSFUL
! <t FTF0OM RIGHY YD LEFT o
1. 1. 1, FOKR ®%0RM 1 SOME
+ WRONG HEAD OR HNO TRANSTITION In SYNT NET
2. FOR HYPOTHESIS t NP2
Pa 1, CONFIGURATION 3
(NIL SOME (INP2 NUM2 WIL NIL NIL NIL W)
2> FROM LEFT TO RIGHT
SUCCESSFLUL TRANSITION FROM (W} )
TO THE NEW STATE(S) ! (N4 )
MATCH THE FOLLOWING FEATURE COMPLEXES?
UNCAUNT
[(3PS SING UNCQUNT D))
RESULTING DOMAING
(¢3PS SING UNCOUNT )

NEW FEATURE COMPLEX:
EAMQ&ET*@F IPs SIMG UNCOUNT 3)
*»»»>» ALL TESTS SUCCESSFUL, MNEW CONFIGURATION 3
(NG ISAND (INpd NOM_ ORI NIL NI (CAMOUNT®DF 3PS SING UNCOUNT
IICCTHING YINTL Y CSOME CINP2 NUM2 MIL NIL NIL NIL INIL 1)
<% FROM RIGHAT TQ LEFY
2. 1. 1. FOR WORD 1 SDME
+ WRONG HEAD OR ND TRANSITION IN SYANT NET
3, FOR HYPOTHESTS 3 INPR
3, 1, CONFIGURATION 3
(NIL SOMe (NP3 MUM2 NIL NIL NIL NIL 1)
£> FRoM LEFT Tp RIGHT
SUCCESSFUL TRANSITION FROM (Ni )
TO THE NEW STATE(S) & (nd )
MATCH THE FOLLOWING FEATUWE COMPLEXESS
(AMD CNOT UNCOUNT ) CINDT PLURAL 1)
(03PS SING UNCoUnT 1)
+ SYNTACTIC FEATURES MATCH UNSUCCESSFUL
<a FROM RIGWT TD LFFT
3, 1. 1, FOR WARD & SOME
+ WRONG HWEAD OR NO TRANSITION IN SYNT NET

~—

FUNCTIONAL AND CaASE ST
(NOM, OB (SaND (NUMP 8

(CASESTRUCTURE )
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TN

(EVERY GIRL )

WORD NR &t EVERY

els INITIAL PARTICLES
{(NIL EVERY (INp1 NyUM2 NIL NIL NTL NIL W)

WORD NR t 2 GIRL
o1, INITIAL PARTICLES
(NS JGTIRL C(TINP2 NOM,DARJ NIL NIL (C(SING 3PS ) ((PERSON 1INIL )
e 11, MERBING
ta)
wkwd TRY TQ EXPAND COnFIGURATION 3 .
({N1 JGBIRL (INP2 NOM,0RJ NTL NIL ((S3ING 3PS JI((PERSNN JINIL })
« AY COMBINING IT WITH CONFIG OF WDRD NR, i
1, FOR HYPOTHESTIS 1 INP1
f. 1. CONFIGURATION
(NIL EVERY (INPY{ NiyM2 NIL NIL MIL NIL J)
z» FROM LEFT TQ RIGHT
" SURCESSFUL TRANSTITION FRDOM (N1 1
YO _THE NEW STATELS) * (nNo )
MATCH THE FOLLOWING FEATURE COMPLFEYXESS
(AND (NOT UNCOUNT J)INOT PLURAL )
(¢SING 3PS ))
RESULTING DOMAINY
((SING 3PS Yy
W—FFATURE COMPLEXE
EVERY| SING 3PS 1)
»>»> B TESTS SUCCESSFUL, NEW CONFIGURATION
C(NG YGTRL (INP2 NOM,ORJ NIL NIL (C(EVERY SING 3PS5 YI([(PERSON }
INIL J(EVERY (INPY{ NiJMp NIL NIL NIL NIL INIL ))
<% FROM RIGHT 70 LEF?Y
. 1. 1, FOR WORN ¢t EVERY
« WRONG HEAD QR NO TRANSITION IN SYNT NET

S

FUNCTIONAL AND CASE STYRUCTURES ¢
(NOM,D8J (GIRL (NUM2 EVERY 1))
(CASESTRUCTURE )
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INg
(EVERY GIRLS )

WORD NR 1 i EvERy

*I» INITTIAL PARTICLES
(NTL EyERy (TNp} NUME NIL NIL NIL NIL )}

WORD NR 3 2 GIRLS

sTe INIT PART
(0 IVETRLY TORTICKES Bay niL n1L (cPLURAL 3PS ) (CPEPSON JINIL 1)
i} reRsiNG

wxux TRY TO EXPAND CONFIGURATION ¢ ‘_*
(N1 )GIRLS C(INPZ NOM,0ORJ NIL NJL (CPLURAL 3PS }) (CPERSON Y1INIL )3
« BY COMBINING IT WITH CDNFIG OF WORD NR,
1, FOR HYPOTHESTIS t TNPYQ
1. 1. CONFIGURATION ¢
{(NIL EVERY (INP1 NUM2 NIL NIL NIL NIL 1)
a» FRDOM LEFT TQ RIGHT
SUCCESSFUL TRANSITION FROM (N1 )
TO THE NEW STATE(SY 1 (N4 )
MATCH THE FOLLOWING FFATURE COMPLFXES:
CAND (NOT UNCODUNT Y (NOT PLURAL 1)
((PLURAL 3PS )Y
* SYNTACTIC FEATURES MAYCH UNSUCCESSFUL
€z FROM QIGHWT TO LFFT
1. 1. 1, FOR WORD § EVERY
+ WRONG HEAD DR NO TRANSTTION IN SYNT NET

FUMETIONAL AMD CASE STRUCTURES 1@
NQ STRUCTURE FDR GIVEN INPUT

IN
(EVERY S4ND )

WORD NR @ 1 EVERY
oI, INITIAL PARTICLES 1
(NIL EVERY (TNP{ MUM2 NIL NIL NIL NIL 3)

WDRD MR 1 2 SA
oTs INITIAL PARTICLFS 1
(N1 YSAND (INP2 NOM,0RJ NIL NIL ((3PS STNG LHCOUNT 1Y((THING JINIL )Y
wII. MERGING
(A
kxew TRY TD EXPAND CONFIGURATION 13
(CNL ISAND (INP2 NOM,CRJ NIL NIL ((3P3 SING UNCOUNT J)C(THING ))
NIL 1)
4 BY COMBIMNING IT7 WITH CONFIG OF WORD NR, 1
1, FOR HYPOTHESIS : INPY
1., 1, CONFIGURATION 1
(NIL EVERY CINP1 muUM2 wnTL NIL NIL NIL 1)
z» FROM LEFT TO RIGHT
SUCCESSFUL THANSITION FROM (N1 )
TO THE NEW STATE(S) ¢ (M4 )
MATEH YTHE FOLLOWING FEATURE CAMPLEXES!
(AND (NOT UNCOUNT ) (NDT PLURAL ))
(C3IPS SING UNCOUNT 1)
+ SYNTACTIC FEATURES MATCH UNSUCLESSFUL
<= Fﬁﬁﬁ RIGHT TO LEFT
1. 1. 1, FOR WORD 1 EVERY
+ WRONG HEAD OR ND TRANAITION IN SYNT NET

FUNCTIONAL AND CASE STRULTURES 1
NO STRUgTURE FOR GIVEN TNPUT
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INg

(soMg SwgeP )

WORO NR 3 1 MF

1. INITIAL Par¥¥cies

(NTL SOME [INPl NUM2 NTL NIL NYL NIL 1)
(NIL SOME (INPp NUN, NIl NIL NIL NIL J)
(NIL SOME C(INP3 NUMg NIL NIL NIL NIL ))

WORD NR & 2 SHEEP
els INTITIAL PARTICLES 3
(EN1 YSHEEP (INPY NGH,06J NIL NIL ((COUMT PLURAL ) (COUNT 3PS5 SING )3
CANIMATE JINTL 1)
»I11. MERGING
(A)
wxkx TRY T0 ExPanD ConFIGDRATIDN 3
(N1 YSHEFFP [INPG NOM,DBJY NIL NIL ((CCGUNT PLURAL Y (COUNT 3PS SING
YICCANTMATE INIL V)
* BY COMBINING IT WITH CONFIG NF WORD Nr, 1
1. FOR HYPOTHESRTS 1 InP1
{a 1+ CONFIGURATIONM 2
(NI, SOME (INP1 NMUM2 NIL NIL NIL NIL })
s> FROM |LEFT TD RIGHT
SUCCESSFUL TRANSITIGN FROM (N1 )
TO THE NEW STATE(SR) & (N4 1}
MATCH THWE FOLLOWING FEATURE DAOMPLEXED:
PLURAL
({COUNT PLURAL J(CDUNT 3PS5 SING ))
RESULTING DQMAINE
((COUNT PLURAL 1)
MEW FEATURE COUMPLEXS
. ((CERTAIN*NUYK] cOUNT PLURAL )) |
»»>>» ALl TESYTs SUCCESSFUL, NEW CONFIGURATION 1
C(EN4 YSHEEP (INP4 NOM,OBJ NJL NIL ((CERTALNwNUM FOUNT FLURAL ) J
A(CANTMATE ML ) (SOME C(INPY NuMP NIL NIL NIL NIL INIL )
<= FROM RIGHT TU LEFT
1, 1. 1, FOF WORD 3 SOME
+ WR{UNG HEAD OR MDD TRANSIYION IN SYNT NET

2, FOR HYPDTHESTS i INF2
2. 1., CONFIGURATTIAON ¢
(NTL SOME (INP2 MUM2 NIL NIL MIL NIL ))
> FROM LFFT TD RIGHY
SUCCESSFUL THANRITION FROM (N1 )
TO THE NEW STATEC(SY &t (nu )
MATCH THE FOLLOWING

UNCOLMT
CCCOUNT PLURAL Y (COUNT 3PS STNG 1)
YNTACTIC FEATURKES MATCHW UNSWCCESSFUL
<z FROM RIGHT T0 LEFT
2. 1, 1. FOR WORL @ SOMF
+ WRONG HEAD OR NO TRaMSITION INM SYNT NET
3, FOR HYPDTHESIS & TNP3
X, 1. CONFIGUURATIDN 1
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(NIL SOME (INP3 NUM2 NI NIL NIL NIL Y)
z» FROM |LEFT TO RIGHT

SUCCESSFUL TRANSITION FROM (M1 )

TN THE NEW STATE(S) ¢ (ha )
MATCH THE FULLODW [
{AND NDT UNCOUNT ) {NDT PLURAL 1)
((COUNT PLURAL JLCOUNT 3PS5 SING 1)
RESULTING DOMAINY
((COUNT 3PS SING ))

NEW FEATURE COMPLEXY:
1 (EA*CERYAINICOUNT 3PS SING )
»>>> A TEST UCCERSFul, NEW TONFIGURATICN

[(NG YSHEEP fINPA MOM,OlJ HIL NTL ((A%CERTAIM COUNT 3PS5 SING )
JYLCANTMATE JINTL ) (SUME C(INPZ NUMp NI NI HIL NIL INIL 1))

<z FROM RIGHT T LEFY
3. 1. 1, FOR WORL t SOMF
+ WRONG HEAD DR ND TRANSITION IN SYMT NET

FUNCTIONAL AMD CAsF STRULTURES 3
(NoM,0R) (SHEEP (NUM2 SDME )))
(CASESTRULCTURE )

{NOM.0BJ (SHEEP (NUH2 SOME 1))
(CASESTRUCTURE )

-4.,63 .=~




experiments

Problem 2: Internal order of auxiliaries and verb forms in

the signalling of the tenses.

Solution:

Introduction of syntactic features. When a certain word
comes in it should match with features already present, it sends
itself an expectation to the general feature complex for the

next word and an indicator to prevent the usage of the same
tense,

Experimental setting:

The lexicon and grammar contain information for the complete

verbsystem in English. We pick out two verbal constructions:

(1) A letter has been being read
(Final result is 'pres perf contin pass'. Notice how

the ambiguity of 'read' is resolved. Notice also that

has, been and being have also the hypothesis that they are

main verbs.)

(2) John will have been reading

(Final result: 'pres fut perf contin' )

(3) & letter is had being read.

{Not accepted

Experimental results:
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INg
A LETTER Wa8 pEEN pEING READ )

WORD NR
eI INITIAL PAR?ICLES :

(NIL & (INPy DETERM Nri NIL NIL NIL ))

w1e Nt eartELLES

C(N1 JLETTER (INP2 NOM,08J NIL NIL (CSING OBJ ) (SING SUBJ 3PS ))((
THING JINIL W)

.11, MERGING

(A)

*aww TRY TQ EXPAND CONFIGURATION 1

(N1 JLETTER (INP2 NOM,OBJ NIL NIL C((SING DRJ )Y(SING SUBJ 3PS ))I(
{THING JINIL 1)

* BY COMBINING IT WITH CONFIG OF WARD NR, 1§
1, FOR HYPDTHESIS : INP{
1, 1. CONFIGURATION 1
(NIILL A CINPY DETERM NIL NIL NIL NIL })
2» FROM LEFT TD RIGHT
SUCCESSFUL TRANSITION FRQOM (Ny )
TO THE NEW STATE(S) & (N4 N& )
MATCH THE FOLLOWING FEATURE COMPLEXES!
SING
((SING DBJ J{SING SUBJ 3PS ))
RESULTING DOMAIN!
tCSING 0OBJ Y (SING SURJ IP5 1))
NEW FEATURE COMPLEX?
((UNDEF SING DRJ ) (UNDEF SING SUBJ 3PS 11}
»>»>» ALL TESTS SUCCESSFUL, NEW CONFIGURATION ¢
(NG N& JLETTER (INP2 NOM 0BJ NIL NIL ((UNDEF SING 0OHJ Y (UNDEF
SING SUBJ 3PS Y)IC(THING YINIL YA (INPY{ DETERM NIL NIL NIL NIL INIL J))
<pr FROM RIGHT TQ (EFT
1., 1. ta. FOR WORD 1 A
+ WRONG HEAD OR NOD TRANSITION IN SYNT NEY

WORD NR 1 3 HAS

«Ila INITIAL PARTICLES ¢

{NIL HAS (INPX VERA NIL NIL ((PRES )IQUAL ))

(NIL HAS (INPY AFF AUX NTI NIL t(PRES PERF IYJINIL 1))

«11. MERGING
(a)

kwww TRY TO EXPAND CONFIGURATIOM ¢
ENIL HAS (INP4 AFF, AUX NTIL NIL ((FRES PERF JINIL 1}
* BY COMBINING TT WITH COMFIG DF WORD NR, 2
1, FOR HWYPOTHESIS 3 INFP
1, 1, CONFIGURATION ¢
((NG N& YLETTER (TnP2 NOM,DBJ MIL NIL ({UNDEF SING NBJ ) (UNDEF
SING 5UBJ 3PS 1) CLTHING JINIL )tA CINFY DETERM NIL NIL NIL NIL INIL ))
s» FROM LEFT 70 RIGHT :
+ WRONG HEAD OR ND TRANSTITION IN SYNT NET
<t FROM RIGHT TQ LEFT
1, 4. 1. FOR WORD t LETTER
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS
MATCH THE FOLLOWING FEATURE COMPLEXES!
(AND SING (NQT OBJ ))
{{UNDEF SING ORJ ) (UNDEF SING SUBJ 3PS )J
RESULTING DOMATN:
(CUNDEF SING SURJ 3PS ))
»»»>» ALL TESTS SUCCESSFUL, NEW CONFIGURATION 3
(PRED HAS (INP4 AFF_ AlX FIN N1, (CPRES PERF JINIL J(LETTER (
INP2 NOM,OBJ NIL NIL C(C(UNDEF SING SuB) IPB ))((THING JINIL (A (INPY
DETERM NIL NIL NIL NIL JNIL JINIL )]
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(B
kkwx TRY TO EXPAND CONFIGURATION =
CMNTL HAS (INP3 VERA NIL NIL ((PRES ))BUAL 1)
* BY COMBINING IT WITH CONF1G OF WDRD NR, 2
1. FOR HYPQTHESIS : INP?2
1, {, CONFIGURATION 12
(CN4 N& JLETTER (INP2 NOM,CRJ NIL NTL (CUNDEF SIMG 0BJ ) (UNDEF
SING SUBJ 3PS J1){(THING IINIL JI(A (INPY DETERM NI[ NIL NITL NIL INIL 11
e» FROM LEFT TD RIGHT
+ WRONG HEAD DR NO TRANSITIOM IN SYNT NET
«e FROM RIGHT TO LEFY
1. 1, 1, FOR WORD .t LETTER
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS
MATCH THE FOLLODWING FEATURE COMPLEXES:
(AND SING (NOT QBJ )}
[LUNDEF SING ORJ J(UNDEF SING SU8J 3PS5 )
RESULTING DOMAINS
((UNDEF SING SUBJ 3PS 1)
INVESTIGATE THWE FOLLOWING SEM,FEATURES:
PERSON
({THING 1)
CCACT M)
+ SEMANTIC FFATURES MATCH UNSUCCESFUL

WORD NR § & BEEN
eI, INITIAL PARTICLES :
(NIL BEEN (INPS NONFIN,VERB NIL NIl NIL QUAL J)
(NIL BEEN (INPH NONFIN,ALX NIL NIL NTIL NIL 1)
+ 114 MERGING
(A}
wkuk TRY TD EXPAND CONFIGURATION ¢
(NIL BEEN (INPH NONFIN,ALY NI MIL NIL NIL 1)
v BY COMBINING IT WITH CONFIG OF WORD NR, %
1, FOR HYPDTHESIS ¢ INP3Y
1, 1, CONFIGURATION 3
(NIL HAS (¢INPY VERB NIL NIL (CPRES )IQRUAL )3
2> FROM LEFT TO RIGHT
+ WRONG HEAD OR NO TRAMSITIDN IN SYNT NET
«3 FROM RIGHT YO LEFT
1, i, 1, FOR WORD § HAS
+ WRONG HEAD OR NGB TRANSITION IN SYNT NET
[2, FAOR HYPOYHESIS t INP&
2. 1, CONFIGURATION 3
{PRED HWAS (INP4 AFF, AUX FIN NIL ((PRES PERF YINIL J(LETTER (INP2
NOM, OBJ NI MIL C(UNDEF SING SUAJ 3IPS I)[CTHING IINIL (A (INP}
DETERM NIL NTL NIL NIL INIL DNTL ))
<z FROM RIGHMT T EFT
2, 1, 1, FOR WORD § HAS
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS
L URE COMPLEXES!
cAND PERF (NOT PERE™ })
({(PRES PERF ))
RESULTING DOMATM:
{(PRES PERF )3
NEW FFATHURE _COMPILEY!
| tC(PERF" LONTIN PRES PERF ) (PERF" PASSIPRES PERF 1]
»>»»> allL TESTS SHEEESSFUL, NEW COMFIGURATIONT:
(NIl Ha8 {INP4 AFF, AUX FIN NIL ((PERF" CONTIN PRES PERF 3¢
PERF" PASS PRES PERF )lNIL Y(LETTER {INP2 NOM,DBJ NIL MNIL ((UNDEF
SING SUBJ 3PS IICCTHING IINIL Y(A (INPY DETEFM NIL NIL NIL MIL INIL )
NIL )(REEN (INPg NONFINLALX NIL NIL NIL NIL 1))
)
kwux TRY TO EXPAND CONFIGURATION ¢t
(NIL BEENM CINPS NONFIN,VERBR NTL NI NIL BUAL . )}
* By ComBINING It wItH CONFIG OF WORD NR, 3
1, FOR HYPOTHESIS : npP3
la 1s cONpIGURATION @
(NIL HAS (INP3 VERR NIk NIL ((PRES ))IQuaL )J)
t» Fram LEFT Tp RIGHT'
+ WARONG HEAD OR NO TRANSITION IN SYNT NET
<e FROM RIGHT TO LEFT
1, 1, 1, FOR WORD 3 HAS
+ WRONG HEAD OFR NO TRANSTTION IN SYNT NET
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2. FOR HYPOTHESIS : INP4
2. 1, CONFIGLRATION
(PRED HAS (INP4 AFF, aUX FIN NIL ((PRES PERF JINIL J(LETTER (INP2
NOM, 0B NIL NIL ({(UNDEF SING SUBJ 3PS JI)C(THING JINIL YCA C(INPY
DETERM NIL NYL NIL NIL INIL INIL )2
<o FROM RIGHT TO LEFTY
2y, 1. 1, FOR WORD 1 Has
SUCCESSFUL DRDER AND RELATIONS FNVIRONMENT TESTS
MATCH THE FOLLOWIMG FEATURE COMPLEXES!:
(AND PERF (NOT PERF" ))
((PRES PERF ))
RESULTING DOMAING
((PRES PERF 1))
NEW FEATURE COMPLEX:
((PERF" PRES PERF ))
MISSING CASE IN FRAME
+ SEMANTIC FEATURFS MATCH UNSUCCESFUL

WORD NR 1 5§ BEING
eI, INITIAlL PARTYICLES @
(NIL BEING (INP? NONFIN,VERB NIl NIL NTL GUaL 1)

{NIL BEING éTNPB NONFIN,AUX NIL NIL NIL NIL ))

(A)
wkex TRY TO EXPAND CONFIGURATION & '_]

(NIL BEING (INPA NONFIN,AUX NIL NIL NIL NIL })
* BY COMBINING IT WITH CONFIG OF WORD NR, 4
i, FOR HYPQTHESIS § INPS 1
1. 1, CONFIGURATION ¢
(NIL BEEN (INPS NONFIN,VERB NIL NIL NIL fUaL J)
a» FROM LEFT TO RIGHT
+ WRONG HEAD OR N TRAMSITIOM IN SYNT NET
<a FROM RIGHT YO LEFT
1, 1. 1, FOR WiRD 2 HEEN
# WRONG HEAD QR NO THANSITION IN SYNT NET

2. FOR HYPOTHESIS : INP&
2. 1, CONFIGURATION 3
(NI{ HAS (INPY4 AFF, AUX FIN NIl ((PERFY CONTIN PRES PERF ) (PERF"

PASS PRES PERF JINTL M(LETTER (INP2 NOM.0BJ NIL NI CCUNDEF SING SuBJ

TIPS IY(CLTHING JINIL Y(a (INPY DETERM NTL NIL NIL NIL INIL INIL JC(BEEN

(INPH NONFIN_AUX NI NIL NIL NIL )))

a» FROM LEFT To RIGHT

+ WRDNG HEAD DR NO TRANSITION JN SYNT NET
<z FROM RIGHT TO LEFT
2, 1, 1, FOR WORD : BEEN
+ WRONG HEAD OR ND TRANSITION IN SYNT NET
2. 1. 2. FOR WORD 3 HAS
SUCCESSFUL ORDER AND RELAYIONS ENVIRONMENT TESTS
MATCH THF FOLLOWING FEATURE COMPLEXES:
[AND CONTIN (NOT CONTIN® )
(CPERF" CONTIN PRES PERF J(PERF" PASS PRES PERF 1))
RESULTING DOMAINE :
((PERF® CONTIM PRES PERF 1)
NEW FEATURE—EBMPILEXN?S
({CONTIN" |PASS| PERF” CONTIN PRES PFRF )
»>>5 AL TESTS SU SFUL, NEW CONFIGURATION 1
(NIL HAS (INPY AFF,AUX FIN NIL (C(CONTIN" PASS PERF" CONTIN
PRES FERF )INIL J(LETTER (INP2 NOM,GRJ NIL NI{. C(CUNDEF SING SUBJ 3PS
Y)CCTHING YINIL Y1CA (INP1 DETERM NTL NTL NIL NIL JINEL INIL ) (BEEN (

INPe NONFIN,aUX NTL NIL NIL NT{ J}(REING (INPB NONFIN,AUX NIL NIL NIL
[ NIL 3))

"(BY
kkxew TRY TO EXPAND CONFIGURATION 3

(NTL BEING [INPT NONFIN,VERR NTL NIL HIL QUAL 1)
* BY COMBINING IT WITH CONFIG OF WORD NR, &
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1. FOR HYPOTHESIS : INPS
1. 1, CONFIGURATION 1@
(NIL BEEN (INPS NONFIN.VERB NIL NIL NIL QUaL 1)
a» FROM LEFT TO RIGHT
« WRONG MEAD DR NO TRANSITIOM IN SYNT NET
«3 FROM RIGHT TQ LEFT
1, 1. 1, FOR WORD ! RFEN
+ WRONG HEAD DR D TRANSITIOM IN SYNT NET
2. FOR HYPOTHESIS ¢ INP&

2, {. CONFIGURATION :

(NIL HAS (INP4 AFF_aUX FIN NIL (({PERF"™ CONTIN PRES PERF ) (PERF"
PASS PRES PERF JINTL JCLETTER (INP2 nNOM,08) NIL NIL ({UUNDEF SING SURB.J
3PS 1YCCTHING IINIL (A C(INPY DETERM NTL NIL NIL NIL INIL INTL ) (BEEN
(INPE NONFIN,AUX NIL NIL NIL NIL 3D

a» FROM LEFT TO RIGHT
+ WRONG HEAD OR NO TRANSITION IN S5YNT NET
<z FROM RIGHT Tn LEFT
2. 1., 1, FOR WQORD : REEN
+ WROMNG HEAD OR NO TRANSITION IN SYNT NET
2, 1. 2. FOR WNRD : HAS
SUCCESSFUL DRDER AND RELATIONS ENVIRONMENT TESTS
MATCH THE FOLLOWING FEATURE COMPLEXES:
CAND CONTIN (NQT CONTIN" 3)
((PERF"™ CONTIN PREB PERF )(PERF" PASS PRES PERF 1}
RESULTING NOMAIN:
(CPERF" CONTIN PRES PERF 1))
NEW FEATURE GCOMPLEX!®
((CONTIN" PERF" CONTIN PRES PERF 1))
MISSING CASE IN FRAME
+ SEMANTIC FEATURES MATCH UNSUCCESFUL

WORD NR § o READ

ole INITIAL PARTICLES 1§

(NIL READ (INP9 NONFIN,VERD NIL NIL NIL QWAL J)
{NIL READ (INPY2 VERRB NIL NIL ((PAST JIQUAL ))
(NIL READ (INF11 NONFIN VERS NIL NIL MNIL QUAL J)
(NIL READ (INPJ2 NONFINM,VERB NIL NIL NTL QUAL 1)
»1T, MERGING

73]
wadx TRY TO EXPAND COMNFIGURATION 1

(NTL, READ (INP12 NONFIN,VERB NIL MNIL NIL GQUAL )

* RY COMBINING IT WITH CONFIG OF WORD MR, 5

1, FOR HYPQOTHESIS 1 INPT

1, 1, CONFIGURATIDN 3

(NIL BEING C(INP? NONFIN,VERR NIL NIL NIL QUAL 1}

=> FROM LEFT TO RIGHT
+ WRONG HEAD DR NOD TRANSITION IN SYNT NET
«a FROM RIGHT TO LEFT
1. 1, 1, FOR WORD 1 REING
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
2, FOR HYPOTHESIS &t INPA

2, 1, CONFIGURATION :

CNIL HAS (INPu AFF, alx FIN NIL C{CONTIN" PASS PERFM CONTIN PRES
PERF JINIL JILEYTER (Tnp2 NOM,0RJ NIL NIL C(CUNDEF SING SUBJ IPS 1) ((
THING YINIL )Y(a (INP{ pETERM NIL NIL NIL NIL JNIL INIL )(REEN (INP&
NONFIN AUX NIL NyL NIL NIL ))(REING (INFPAR NONFIN_ AUX NIL NIL NIL NIL
1M

a» FROM LEFT TN RIGHT
+ WRONG HEAD QR NO TRANSITION IN SYNT NEY
<z FROM RIGHT TD LErT
2. 1. 1, FOR WORD ¢t BEEN
« WRONG HEAD DR NO TRANSITION IN SYNT NET
2. 1. 2, FOR WORD § BEINBG
+ WRONG MEAD OR NO TRANSITION IN SYNT NET
2, 1, 3, FOR WNRD I HaAS
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS
MATCH THE FOLLOWING FEATURE COMPLEXES!®
(XOR (AND MODAL (NOT MOGALY )Y (AND FUT (NOT FUT™ )))
((CoONTIN" pASS PERF"™ CONTIN PRES PERF 1))
+ SYNTACTIC FEATURES MATCH UNSUECCESSFUL
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{RY
wkxe TRY TO EXPAND CONFIGURATION :

{NILL READ (INP11 NONFINJVERB NIL NIL NIL QUAL ))
*» BY COMBINING IT WITH CONFIG 0OF WORD NR, 5

1. FOR RYPOTHESIS : INP?
1. 3, CONFIGURATION @
(NIL BEING (INP7 NONFIN,VERAR NIL NIL NIL BUAL })

a» FROM LEFT TD RIGHT
+ WRDONG MEAD OR NQO TRANSITIDM IN SYNT NET
<3 FROM RIGHT TO LEFY
1, FOR WORD

1.1, 1 F G
+ WRONG HEAD DR NO TR TION IN-SYNT NET

2, FOR HYPOTHESIS t INPB
2, !, CONFIGURATION ¢
(NIL HAS (INP4 AFF_ AUX FIMN NIL ((CONTINY" PASS PERF" CONTIN PRES
PERF }INIL Y(LETTER (INP2 NOM,0BJ NIL NIL (CUNQEF SING SUBJ 3PS )) (I
THING JINIL (& fINPY DETERM NTL NIL NIL NIL INIL INIL )Y (BEEN (INPe&
NONFIN, AUX NTL NIL NIL NIL JY(BEING (INPB NONFIN,AUX NIL NIL NIL NIL
1IN

ax FROM (_EFT T0Q RIGHT

+ WRONG MEAD DR NO TRANSITION IN SYNT NET

«x FROM RIGHT TO LEFT
2, 1. t, FOR WDRD ¢ BEEN
+ WRONG HEAD OR NO TRANMSITION IN SYNT NEY

e, 1, 2, FOR WDRD ! AEING

« WRONG HepaAD DR NO TRANSITION IN SYNT NET

P, i, B, FOR WORD t WAS

SUCCESSFUL ORQER AND RELATIONS ENVIRONMENT TESTS
LLLOW

(AND PASS [NDT PASS"
(CCONTIN" PASS PERF" CONTIN PRES PERF %)

RESULTING DOMAIN:

C(CONTIN" PASS PERF"™ CONTIN PRES PERF ))

NEW FEATURE COMPLEX:

((PASS" CONTIN® PASS PERF" CONTIN PRES PERF ))

INVESTIGATE THE FOLLOWIME SEM,FEATURES:

THING

{CTHING )3

SEMANTIC FEATURES MATCH SUCCESSFUL, DOMAIN 3

({THING ))
»»>> ALL TESTS SUCCESSFUL, NEW CONFIGURATION @

(PRED RFAD (INP11 NONFIN,VERB NIL NIL ({PASS" CONTIN" PASS
PERF" CONTIN PRES PERF 1)UUAL )Y (HAS (INPA AFF _ AUX FIM NIL [(PASS"
CONTIN" PASS PERFY CONTIN PRES PERF YIMNIL YCLETTER (InNP2 NOM_0BJ NIL
NIL (CUNDEF SING SUBJ 3PS ) ({THING IINIL (A (INP1 DETERM NTL NIL
NIL NIL INTL INIL J(8SFEN (INPe HONFIN,AUX NIL NIL. NIL NIL J)I(BEING
INPB NONFIN,AUX NIL NJIL NIL MIC JINIL D) :

(<)
wuxk TRY TO EXPAND CONFIGURATICN ¢
(NIL READ (INP1® VERAR NIy NIL ((RAST ))QUAL )
* BY COMBINING IT WITH CONFIG OF WORD NR, §
1., FOR HYPQTHESIS 1 INPTY
1. 1, CONFIGURATION 1
(NI|, BEING CINPT NONFIN,VERR NIL NIL NIL QUaAL }))
a» FROM LEFT TO RIGHT
+ WRONG HEAD 0OR NO TRANSITION IN SYNT NET
«® FROM RIGHT TO LEFT
1, 1. 1, FOR WORD ! BREING
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
2, FOR HYPOTHESIS : INPA

2, 1, CONFIGURATION &

(NIL HAS ([INP4 AFF, aUX FIN NIL ((CONTIN® PASS PERF" CONTIM PRES
PERF JIINIL JYI(LETTER [INP2 NOM,0RJ NIL NIL ((UNDEF SING SUBJ 3IPE ))((
THING YINIL (& (INP] DETERM NIL NIL MIL NIL INIL INTL )(BEEN. {INPA
???FIN.AUX NTL NIL NIL NIL )})(BEING (INPR NONFIN,AUX NIL NIL NTL NI|
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=» FROM LEFT TO RIGHT
+ WRONG WEAD DR MO TRANSITION IN SYNT NET
«s FROM RIGHT TD LEFT
2, 1. 1, FOR WORD 1 BEEN
+ WRONG HEAD OF NO TRANSITION IN SYNT NET
2, 1. 2, FOR WNRD 1 BEING
+ WRONG HEAD OR NO TRANSITIDM TN SYNT NET
2. 1. 3, FOR WORD $ HaS
+« WRONG HEAD QR NO TRANSITION IN SYNT NET
dvh] ’
wkwk TRY T EXPAND CONFIGURATION @
(NIL READ (INP9 NONFIN,VERR NIL NIL NIL dyat )
* BY COMBINING IT WITH CONFIG OF WORD NR, &
1, FOR HYPOTHESIS 1t INPT
1, 4, CONFIGURATION ¢
(NIL REING (INP7 NONFIN,VERB NTL NIL NIL QuUaAL ))
a» FROM LEFT TO RIGKT
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
<a FROM RIGHT TN LEFT
1, 1. 1, FOR WORD : BEING
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
2, FOR HYPOTHESIS 1 INPA
2. !, CONFIGURATION 1
(NIL WAS (INPO AFF, AUX FIN NIL ((CONTIN™ PASS PERF" COMTIN PRES
PERF JINIL JYILETTER (INP2 NOM,DBJ NIL NIL CCUNDEF SING SURJ %P5 ))((
THING J3NIL (& (INPI DETERM NIL NIL NIL NIL JINIL INIL ) (BEFN (INP&
NONFIN AUX NIL NIL NIL NIL JY{BEING (INPB NONFIN,ALUX NIL NIL NIL NIL
IB D)
a> FROM LEFT TO RIGHT
+ WRONG HEAD DR NO TRAMSITION IN SYNT NET
<z FROM RIGHT TOD LEFT
2. 1. 1, FOR WORD 3t REEN
+ WRONG HEAD DR ND TRANSITION IN SYMT NET
2, 1. 2, FOR WORM ¢ REING
+ WRONG HEAD OR MO TRANSTTION IN SYNT NET
2. 1, 3, FDR WORD ! HAS
SUCCESSFUL ORDER .AND RELATIONS ENVIRONMENT TESTS
MATCH THE FOLLOWING FEATURE COMPLEXES!
(AND [AND PERF (NOT PERF"™ )Y (NOT PASS ))
(CCONTIN" PASS PERF" CONTIM PRES PERF 1)
+ SYNTALTYIC FEATURES MATCH UNSUCCESSFUL

FUNCTIONAL AND CASE STRUCTURES @

(NONFIN _VERB (READ (AFF,AUX (HAS (NOM,DRJ (LETTER (DETERM A 3))(
NONFIN, AUX BEEN ) (NONFIN AUX BEING 13)1])

(CASESYRUCTURE (RE&D (WHAT LETTER )))
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INS
(JOHN WILL HaVE REEN READING )

WORD NR 3 1 JOHN
«I1s INITTAL PAPYICLES H
(NTL JOHN (INPYL NOM_DgJ NIL NIL C(MALE 3PS SING )) ((PERSON YINIL )

WORD NR ¢t 2 WILL -
«Je INITIAL PARTICLES 1
(NIL WILL (INP2 yER® HIL NIL ((PRES Y)QUAL )}
(NTL WILL [INP3 AFF.AUX NIL NIL C(PRFS FUT JIINIL })
2«31, MERGING
(A
*wwd TRY TO EXPAND CONFIGURATION 3
(NIL WILL (INP3 aFfF Al NIL NIL (CPRES FUT JINIL ))
% BY COMBINING IT WIT# CONFIG OF WORD NR, 1
1, FOR HYPOTHESIS : INPI
1, 1, CONFIGURATION 3 . ‘
(NIL JoHy (INPL NOMLOBJ NIL NIL ((MALE 3PS5 SING )) ((PERSCON JINIL 1)
£» FROM LEFT TD RIGHY
+ WRONG HEAD NR N TRANMSITION IN SYNT HNET
<z FROM RIGHT TO LEFT
1, 1. t, FOR WORD ¢ JOMN
SUCLCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS
MATEH THE FOLLOWIMG FEATLURE COMPLEXES!
(NDT DBJ D
MA ‘ NG Y)Y
éSUt?IRESDS%AINz
(fMALE 3PS SING ))
»»»» ALL TESTS SUCCESSFUL, NEW CONFIGURATINN 3
(PRED WILL CINp® AFF_ AUY FIN NIL ((PRES FUT JINIL )YCJOHN (INP{
NOM,0OBJ NI NIL C((MapF 3PS SING 1Y ((PFRSON YINTL INIL )
(3
*aun THY To FXPAND CONFIGURATION @
(NIL WILL (1NP2 VER® NIL NIL ((PRES YIGUAL )3
* BY COMRINING IT WITH CONFIG OF WORD NR, o
1, FOR HYPOTHESTS @ INFI
1, !, CONFIGURATION 1
(NIL JOHN (1nPq NOM DAY NTL NIL ((MALE 3PS SING )J ((PERSON )IMNIL )}
z» FROM LEFT TQ RI1&HT
+ WRONG HEAD DR NO TRANSITIOM IN SYNT NET
<= FROM RIGHT TO LEFT
1, 1. 1. FOR WORD 1 JQOHN
SUCCESSFUL. OPDER AND RELATIANS FNVIHQOMMENT TESTS
MATEH THE FDLLNDWING FEATURE CAMPLEXES!
(NQT nRJ )
({MALE 3IP§ SInG 1)
RESULTING DOMAING
((MALE 3PS SING )
INVESTIGATE THE FOLLOWING SEM, FEATURES:
PERSQN
((PERSON 1))
SEMANTIC FEATURES MATCH SUCCESSFUL, DOMAIN 1§
((PERSON }) _
»»>> A | TESTS SUCCESSFUL, NFW CONFIGLURATION ¢
(PRED WILL (INP2 VERB NIL NTL ((PRES J)JQUAL ) CJOHM (INPY
NOM,ORJ NIL NTL {(MaLE. 3PS SING Y)C((PERSON JINTIL INIL ))
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WORD NR 3 3 HAVE
e1s TNITIAL PARTICLES s
(NIL HAVE (INp8 NONFIN_vERB NJL NIL NIL GUsL ))
(NTL HaVE EINPS NONFIN AUX O NTL NIL NIL NIL D))
NIL [((PRES Y)QUa
(NiL HAV } EFAS:LN!L NIL (%PFRFQ]}in’}I
-{;o HERGING
:,., TRY YO g¥PaND cONFIGURATION
(NTL WAVE CINPT arFF.AUX NIL NIL ((PERF JINIL 1)
w BY CoMBINING IT «ITH CONFIG NF WORD NR, 2
i, FOR HYPOTHESIS 3 pnp2
1. 1, cONFIGgURATION
(PrRED Wl fIype vFpA MIL NIL ((PRES VIAUSL Y (JOHRM (TNP1 NOM,UR)J
NIL NIL C((MALE 3PS S5ING ))((PERSON YINIL INTIL )
<n FROM RIGHT TO LgFT
1, 1. 1. FORK WORD § WILL
+ WRONG HEAD 0OR MO TRANSITTION IN SYNT HNET
2, FOR HYPOTHESIS 1 NP3
2e 1o CONFIGURATION 3
(PREN WILL (INP3 App alUx FIN NIL ((PRES F
NOM,D8J NIL NIL ((MALE 395 5ING )1 ((PERSON )
«x FROM RIGHT Tp LEFT
2. 1, 1, FOR WORD 1 WILL
+ WRONE HEAD DR ND TRANSITION IN SYNT NET

Ut JINIL
INTL D

Y (JOHN [INPY
NIL )]

{8
wxws TRY TP EXPAND CONFIGLRATION @
(NIL HAVE (INPp VERB NIL NIL ((P
* RY COMBRINING IT WITWH CONFIG OF WORD
1, FOR HYPOTHESIS t NP2
2, FOR HYPODTHESTS : NPT
2. 1, CONFIGURATION 3
(PRED WILL (INPZ AFF_ AlUX FIN NIL
NOM,ORJ NIL NIL (CMALE 3PS STNE )}
<z FROM RIGHT TO LEFT
2e 1, 14 FOR wORD 1t WILL _
« WRONG HEAD 0F NO THRAMSITION IN SYNT NET

RES ))LUAL )
NR, &

DHN ¢ INPY

T

—
—
.,

(c)

(NTIL HAVFE (INPS NOMFIN,AUYX NI| NIL NIL NIL }}

}i**t TRY Tn EXPAND CONFIGURATION 1
f# RY COMBINING 1Y WITH CUMFIG OF WORD NR, ¢

1, FOR HYPOTHESIS © [wNP2
i, 1, CONFIGURATION 2
(PRED WILL (INPR VERPR NIL NIL ((PRES ))QUAL ) {JOHN (INPL NOM,08J
NIL NIL ((MALE 3P3 SIMG 1) ({PERSON JINTL INTL )] '
<z FROM RIGHT Tn LEFT
1o 1o 1, FOR WORD ¢ WILL
+ WRONG HEAD OF NGO TRANSETION IN SYNT NET

{2, FOR HYPOTHESIS & InNPT
2s 1. CONFIGURATIOM 3
(PRED WILL (INP3 AFF,AUX FIN NIL ((PRES FUT JINIL ) (JOuN (INPY
NOM,O0B) NIL NTIL (CMaALE %PS& SING JYCLPERSON JINIL JINIL )
<w FROM RIGHT TQ LEFT
2a 1. 1. FOR WORD 2 WILL
SUCCESSFUL ORDFR aMD RELATIONS EMVIRUNMENT TESTS
MATCH THE FOLLOWING FEATURE COMPLEXES:
(X0R (AND FUT (NOT FUT™ 3)YCAND MOPAL (NOT MRDALY™ ) ))
{(PRES FUT )3
RESULTING NOMATIN?
{(PRES FUT 13
NEW-FEEATURE COMPLEX1
(QPERF) FUT" MOpaAL" PRES FUT )}
»>>> AL TESTS SUCCESSFUL, NEW CONFIGURATION 1
(NTL WTLL C(INPT AFF ALY FIN NIL C((PERF FUT" MORAL" PRE3 FLUT 1)
NIL ) (JOWN [INPY{ NOM_RJ NIL MTL (CMALE 3PS SING 1) (CPEHSON )IMIL )
iNIL Y{HAVE (INnPS NONFINLAUX NIL NMIL NIL NIL J))

e
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Elw TRY Tn EXPAND CONFIGURATION |
{NTL HAVE (INP& NONFIN,VERAR NIL NIL NIL QUaL )}
*» BY COMBINING IT WITW CONFIG 0OF WORM NR, 2
i1, FOR HYPOTHESIS : Inp2
1, 1, CONFIGURATION 3
(PRED WYLL (INP2 VERA MTL NIL {(PRES ))AUAL Y} LJIOHN (IMP] NOM,UR]T
NIL NIL ((HALE 3PS SING )YI((PERSON J)NIL INTL )Y
<z FROM RIGHT TD LeFTY
1e 1. 1, FOR WORM 1 WYL
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
2, FOR HYPOTHESIS : NP3
2. 1, CONFIGURATION
(PRED Wy CINPY App,.AUX FIN NIL ((PRES FUT JJNIL YLJORN [INPY
NOM_0RJ NIL NIL ((MalLF 3PS SING ))((PERSON JINIL INIL 3)
<a FROM RIGHT T0 (grT
2e 1. 1, FOR WORD 3 wypp)
SUCCESSFUL ORDER AMD RELATIONS EMVIRONMENT TESTS
MATCH THE FOLLOWING FEATURE COAMPLEXFS!
(xR (AND FUT [noT FUT™ )Y CAND MODAL C(NDT MOOHaL" )
((PRES FUT ))
RESULTING NOMAING
((PRES FUT 33y
BACK

NEW FEATURE COMPLEX?

CCFUT"MppaAL™ PRES FUT D)

INVESTIGATE THE FULLOWING SEM FEATURES:

PERSON

((PERSON )

SEMANTIC FEATURES MATCH SULCCESSFUL, DOMAIN 1

((PERSON )
>»>»> NE W N a2 :

ALE JESTS SEC%E&EZUhﬁNFEN,SEREIE?ﬁ‘E%E“crsurumunALu PRES FUT 1)

QUalL ) (WILL (INPZ AFF_AUX FIN NTL ((FUT"MODAL" PRES FUT YINIL ) (JOKN
fINP1 NOM,OBJ NIL NIL C(MALE 3PS SING ) C(PERSON JINIL INIL INIL )}

WORD NR ¢t 4 . REEN

ol INITIAL PARTICLES

(NIL BEEN {INPB MONFIN,VERB NIL NIL NIL BUAL J)
NiL BEEN (INPg NONFIN, alX NIL NIL NTL NIL )
«11, MERGING

{a)

[¥¥*% TRY To EXPAND CnuFIGURATION
(NIL BEEN (INFg NONFIN AUX NI[ NTL NTL NIL ))
* BY COMBINING 1T WITH CONFIG OF WGRN NR, 3

1., FOR HYPOTHESIS : InP4

1e 1, CONFIGURATION &

(PRED HAVE (InP4 NONFIN,VERB NTI NIL (CFLUTPMODAL" PRES FUT 1Yullal,
J(WILL CINP3 AFF AUX FIN MIL C(FUT'NMODAL" PRES FUT JINIL ) CJDWN (INFY
VOM,OR NIL NT| C(MALE 3PS SING ))((PERSON 1INTL INIL INIL )1

' <m FrUM RIGHT 10 LEFT
1, 1. 1, FOR WORD 3 HAVE
« WRONG HEAD OF NO TRAMSTTION JM SYNT NET

2, FOR RYFOTHESTS 1 INFS

2e 1. CONFIGURATION 3

(NIL WILL C(INP3 AFF,aUx FIN NIL ((PERF FUT"™ MODAL"™ PRES FUT JINTIL
) (JUHN (INPL NOM DBJ NTL NIL ((MALE 3PS SING )Y CCPERSON TINIL INIL 3¢
HAVE (INPS MOMFIN_ AUX NTL NIL NIL MNIL 3))

a» FROM LEFT T RIGHT

+ WRONG HEAR NP ND TRANSITION IN SYNT NET
<a FROM RIGHT T3 LFFT

2, 1. 1, FOR WORM ' HAVE

+ WRONG MEAD OR NGO TRANSITION IN SYNT NET
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al 1- a. FOR WORD 13 WILL
SUCCESSFUL NRDFER AND RELATIONS ENVIRONMENT TESTS

MATCH THE FOLLOWING FEATURE COMPLEXESS:
(aND PERF (NQ# PERF" 1)

((PERF FuT" mpDaL" PRES FUT 1)

SULTING NOMATIMS
5 F FUTq ”UgnL“ PRES FUT M)

NEw FEATYRE Comp EXE
(LpeRE" CONTIN pgRF FUT" MODAL"™ PRES FuT )(PERF"]PASS PERF
)

uT PRES—FuT—).
I TEE‘%ESTsEschéssFUL. MEW CONFIGURATION 3

(P ,FF aUX FIN MNIL [(FERF"™ CONTIN PERF FUTM
MOpaAL" PREE Fﬁ&thﬁ Rprd

PASS PERF FUT" MODALY PRES FUT JINIL JCJOHN ¢
INPY NOM.DBJ NIL NIL ((MALE 3PS SING )Y C(PERSON JINIL JnIL Y(HaVE (
INPS NONFIN,AUX NI nip NIL NIL Y)(BEEN (INPY NONFIN aUX NIL NIL NIL
NIL )39

3, FOR HYPDTHESIS @ [nPé
{, CONFIGURATION 3
el wave (INPe VERS NIL NIL ¢(PRES )IGUAL ))
2> FROM LEFT TD RIGHT
4 WRONG HEAD DR NO TRANSITION IN SYNT NET
¢s FROM RIGHT TO LEFT
3, 1, V. FOR WORD ¢ HAVE
e WRONG HEAD 0% NO TRANSITION IN SYNT NET
4, FOR HYPOTHESIS 1 INFPT
4, 1, CONFIGURATION
(NTL HAVE [INPT AFfp . AUX NIL NIL ((PERF )INIL 1))
s> FROM LEFT TO RIGHT
+ WRONG HEAD OR NO TRANSIYIOM IN SYNT NET
«w FROM RIGHT TO LEFT
4, 1, 1, FOF WORD 1t HAVE
SUCCESSFUL GRDER AND RELATIONS ENVIRONMENT TESTS
MaTeH THE FOLLOWING FEATURE COMPLEXES!
(AND PERF (NDT PERF" 1))
((PERF 1)
RESULTING DOMBAING
({PERF 1)
NEW FEATURE COMPLEX:
([PERF" CONTIN PERF ) (PERF"™ PASS PERF )
»»»>» ALL TESTS SUCCESSFUL, NEW CONFIGURATION 8
(NIL HAVE (IMPY? AFF ALX NIL NIL ((PERF" CONTIN PERF ) (PERF"
PASS PERF )INIL ) (BEEN (IMPS NONFIN,aUX NIL NTL MIL NTL 302
(8
*kxw TRY TN EXPAND CONFIGURATION ¢
{NIL HAaVE (INPY AFF ALY NTL NIL ((PERF"™ CONTIN PEKF )(PERF" PARS
PERF JYINTL ) (BEEN (INP9 MONFIH,AUX NTL NIL NIL NIL )))
* BY COMBINING IT WITH CONFIG OF WDRD NR, 2
1. FOR HYPOTHESIS 1 NP2
1, 1, CONFIGURATION &
(PREN WILL C(INP2 VERA NIL NIL ((PRES )JIGUAL ) (JOHN (INFY NOM,0RJ
NIL NIL C(MALE 3PS5 SING ))({PERSON JINIL JINIL ))
<a FROM RIGHT TO LEFT
1, 1o 1. FOR WORD ¢ wI{L
+ WRONG HEAD DR NOD TRANSITION IN 8YNT NET
2, FOR HYPOTHESIS ¢t IwmP3
2o 1. CONFIGURATION
(PRED WILL (INP3 AffF,AaUX FIN NIL ((PRES FUT }INIL ){JOWN (INRP)
NOM,0BJ NIL NIL C((HALE IFS SING )ILEPERSON JIMIL INIL ))
€z FROM RIGHT T LEFT
2, t, 1, FOR WORD ¢t WILL
+ WRONG HEAD DR NN TRANSITIOM IN SYNT NET
e
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awxw TRY To ExPAND CONFIGURATION 3
(NTL BEEN (INP8 NONFIN,VERB NIL NIL NIL QUAL )
® BY COMBINING IT WITHW CDNFIG DOF WORD NR, %
1, FOR WYPOTHESIS 31 InP4
(PRED HAVE (INP4 NONFIN,VERB MIL NIL ((FUT"MDDAL" PRES FUT ))uuUal
YCWILL (INP3 AFF . aUY FIN NIL ((FUT"MODAL™ PRES FUT JINIL J1rJ0OWHM (TNP1
NOM, ORJ NIL NIL ((MALE 3P8 SING J))((PERSON YINIL INIL IMIL 1)
<3 FROM RIGHT TO LEFT
i1, 1, 1, FOR WUORN ¢ Havg
¢ WRONGE HEAD OR NO TRANSITION INM SYNT NET
2, FOR HYPOTHESIS 1 TMPS
2. 1, CONFIGURATIMN ¢
(NIl WILL CINPX AFF,AUX FIN NIL ((PERF FUTM" MODAL"™ PRES FUT J)InIL
YCJORWN (INPL NOM,OBJ wTL MTL ({M2LE 3PS SING ))((PERSNN Y)INIL INIL )(
HAVE (INPS NONFINJ AUX NIL NIL NIL NIL )13
s» FRoM | EFT tO RIGHT
+ WRONG HEAD OF NN TRANSITION IN SYNT NET
<2 FROM RIGHT T0 LEFRT
2., 1, 1, FOR WORD § HAVE
+ WRONG HEAD DR w0 TRANSITION IN SYNT NET
2, 1, 2, FOR WORD 3 wytp
SUCCESSFUL QRpER aND RELATTONS ENVIRONMENT TESTS
MATCH THE FOLLDWING FEATURE CQOMPLEXES!
taND PERF (NUT PERF"™ ))
((PERF FUT" mpna_" PRES FUT 1)
RESULTING DOMAING
((PERF FULTM" MODAL"™ PRES FUT ))
NEW FEATURE COMPLEXI
[(PERF" PERF FUT" MODAL" PRES FUT ))
MISSING CASE In FRAME
+ SEMANTIC FEATURES MATCH UNSUCCESFUL
i, FOR HYPOTHESIS : 1NPAE
3, 1. cONpFIGURATION 3
(NIL WAVE (INPG vEna MIL NIL f(PRFS IYUUAL M)
az FROM LEFT TD RIgrT
+ WRONG HE&D fig MO TRANSITIOM IN SYNT NET
€3 FROM RIGHY TO LEFT
T, 1, 1, FOR WORDN & HAVE
+ WRONG HEAD OF NO TRANSITIOM IN BYNT NET
4, FOR HYPOTHESIS 1 INP7
4, 1, CONFIGURATION
N A NPT a alx N N PERF N
E=ELFEDXELégT TO E;GH TL NI, (CPE PINIL D)
+ WRONG HEAD COR MDD TRANSITION IM SYNT KRET
«= FROM RTGHT TN LEFT .
4, 1, t, FOR WORD ; HAVE
SUCCESSFUL ORDER AND RFELATIOMS EMVIRONMENT TESTS
MATCH THE FOLLOWING FEATLIRE COMPLEXFST
(AND PERF (NOT PERE"™ )
((PERF 1)
RESULTING DOMAING
((PERF 1)
NEW FEATURE COMPLEY:
((PERF" PERF ))
+ SEMANTIC FEATURES HATCH UNSUCCFSFLL

WAORD NR &
I INITIAL PARTICL s 3

(NIL READING (INP1@ PRED,ADJ MTL NIL NTL GUAL ))
(NIL READING (INPQy STT, ADJ NI, NTIL NIL UNPET 1))
(NIL READING (INP12 NONFTH VERR NIL NIL NIL QUAL )
.17y MERGING

(R}

wsds TRY TN FYPAND CANFTRURATION 1
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(NIL READING (INP12 NONFIM,VERB NIL NIL NIL BLAL 3
# BY COMBINING [T WITH CONFIG GF WORD NR, 4

1, FOR WYPQOTHESIS 3 NP8

1, 1, CONFIGURATION 4

(NIL PEEN [INPB NONFIN.VERR NIL MTL NIL GUAL 3}

»» FROM LLEFT T0 RIGHT

# WRONG HEAD OR N TRAMSITION IN SYNT NET
<z FROM RIGHT TO LEFT
1, 1, 1, FOR WARD t BEEN

WR ok w0 TRANSITION TN SYNT NET
{2, FOR HYPDTHESES IETTEN

2n L. CONFIGURATION
(NTL HAYE (InPT App,aU¥ NTL NIL ((PERF™ CONTIN PERF ) (FERF" PASS
PERF JINTL Y (BEen (NP9 NONFTN,AUY NTL NIL NTL NIL 1)
a» FROM LEFT To Rigut
+ WRONG HEAR OR NO TRAMSITION IN SYNT NET
<z FROM RIGHT To LgfT
2., 1. 1, FOR WORD 1 REEN
+ WRONG HEAR OR NUO TRANSITIANM IN SYwT NET
¢y, 1. 2, FDR WNRD ¢ HAVE
SUCCESSFUL QROER AND RELATIONS ENVIRONMENT TESTS
MaTCH TH; FOLLOWING FEATURE COMPLEXES!
CAND ¢ONTIN (NOT CONTIN® 1))
({PERF" CoNnTIN PERF )(PERF" PASS FERF ))
RESULTING DDMAIN,
{(PERF" CONTIN PERF ))
NEW FEATURE CrMpLEX3
(CCONTIN® PERF"™ CONTIN PERF )1}
+ SEMANTIC FEATURES MaTEHW UNSUCCESFUL
Pa 24 CONFIGURATIOM
(NTL WILL tINPY affF,auUx FIN NIL ((PERF" CONTIN PERF FUT®" MODALY
PRES FUT 3 (PERF" PaSS PERF FUT" MODAL" PRES FUT YINIL ) (JOHN (INPI
NOM,0BJ NIL MNIL {(MALE 3PS STING I CLPERSQON JINTL INIL J(HAVE (INPS
NOMFIN,AUX NI{L NIL wIp wnIL ))Y(BEFEN {INPY NOUNFIN,AUX NIL NI, NTL NIL )
1)
z» FROM | EFT Tp RIGRHT
+ WRONG HEAD OR nNi TRANSITIONM IN SYNT MET
ez FROM RIGHT Tn LFEFT
2. 2. 1, FOR WORD ¥ HAVE
+ WRONG MEAD OR NO TRANSITION TN SYMT NET
2, 2. 2, FOR WORD t BEEN
* WHHNG HEAD OR ND THRANSITIOM 1IN SYRNT NET
3, FOR WORD ¢ WMILL
SUCCES§FUE TRDER AND RELATIONS ENVIRONMENMT TESTS
MATCH THE FOLLOWING FEATURE COMPLEYEST
{AND COMTIN (NOT CONTIN" })
CCPERF™ CoanwTIn PERF FUT™ MANAL™ PRES FUT ) (PERF" PASS PERF
FUTY MQDAL"™ PRES FUT })
RESBULTING DOMAIN:
PERF"™ EONTIN PERF FUT™ MODAL™ PRES FUT 1)
Méw FEATURE COMPLEX:
((CONTINY PERFY CONTIN PERF FLUT" MODAL" PRES FUT 1)
INVESTIGATE THE FCOLLDWING SEM_ FEATURES:
PERSON
({PERSDON ))
SEMANTIC FEATURFS MATCH SUCCESSFUL, NOMAIN 3
({PERSON 1))
*»»»> AL TESTS SUCCFasFUL, MNEW COWNFIGURATION 3
(PRED READING (INP12 NOMFIN,VERA NIL NIL ({CONTIN" PEREN®
CONTIN PERF FUT" MOpALY PRES FUT J)DIAL J(WILL (INPX AFF,8Ux FIN NIL
((CONTIN® PERF® COWTIN PERF FUT"™ MODAL" FRES FUT JINIL ) (JOHN [INFY
NOM QB8J NIL NIL ((MALE 3PS SING )I((PERION JINIL INIL )Y (HAVE (INPS
NQNFIN AUX NTIL NTIL wle NIL IY(BEEN (TMPY NMONFIN ALY NTIL NTL NI NIL )
INIL ) J
)

daes TRY TN FUPANR FANETRURATIAN ¢
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ENIL REANDING (INPYY aTT.aDJ NIL NIL NIL UNDET D))
® RY COMBINING IT WITH COANFIG OF WORD NR, ¢
1. FOR HYPDTHESTS t [nPA

1, 1. CONFIGURATION 13

(NIL BEEN [INPB NUNFIN VERA NIL NIL NIL QUAL 1)

ax» FRUM LEFT 70 gIGHT

+ WRONG HEAD OR NO TRANSITION IN SYNT NET
<a FROM RIGHT TG LEFY
1, 1, 1. FOR_WORD 1 REEN
¢ WRONG HEAD OR nO TRANSITINN IN 3YNT NET
2., FOR HYPOTHESIS ! INPY

2a 1o CONFIGURATION ¢ :

(NIL HAVE (INPT AFp,aUX NIL NIL ((PERF" CONTIN PERF ) (PERF" PA%S
PERF JINIL J(REEN (INPQ NONFIN_ AUX NTL NIL MNIL NIL 333

B> FROM LEFT TQ RIGHT

+ WRONG HEAD NKr NO TRANSTTINN IN SYNT HET

«r FROM RIGHT TO L ErT

2, 1, 1, FOR WDRD i REEN
« WRONG HEAD DR NG TRaMSITION IN SYNT HEY
2., 1, 2, FOF WORD ! HAVE
+ WRONG HEAD OR MDD TRANSITION IN SYMT NET
Rat .

(N]L N%EEF%?SP; EE? aUX FIN nIL C(PERF"™ CONTIN PERE FUT" MOnAL"
PRES FUT JC(PERF" PASS pERF FUT" MQDALY PRES FUT JINIL YLJOHN [THP]
NOM,0RJ NIL NIL ((MalLg 3PS SING ))((PERSON JINTL INIL ) (HAVE (INPS
NOMFIN, AUX NTL NIL NIL MYL JYCBEEN {INP9 NONFIN_AUX MIL NIL WIL NTL )
1)

=» FROM | EFT T RIGHT

: + WRONG HWEAD pw NO TRANSTITION IN SYNT MET

<3 FROM RIGHT T0 LEFT

2, 2., 1, FORF wORD ¥ HMAVE
+ wRDNc HEAD OH NO TRANSITION IN SYNT MNEY
2, 2. 2. FDR «0ORD ! BEEM
+ WRONG MEAD DR NO TRANSITION TN SYNT NEY
2. 2. %, FOR WORD t wilLlL .
+ WRONG HWEAD OR NO TRANSTTION JN SYNT NET
£Elt TRY To ExpanDd ConFIGURATION 3
(MIL READING (INPya PRED,ADJ NTL NIL NIL QUAL ))
* RY COMBINING IT Wity cNNFIG OF WORD NR, 4
1, FOR HYPDTHESIS & [NPB

1, 1. CONFIGURATION ¢

(NIL BEEN (TNPA NONFIN,VERB NIL NIL NIL QUAL 1)

=» FROM LEFT TA AIGHT

+ WRONG HEAD OR MD TRANSITION IN SYNT NET
<z FROM RIGHT TD |EFT
1, t, {, FOR HORD 1 BEEN
« WRONG HEAD DR NO TRANSTITION TN SYMT NET
2, FOR HMYPDTHESIG ¢ NP

Pe {» CONFIGURATION

éNLL HAVE (INP7 AFF _ AUYX NTL NIL ((PERF"™ CONTIN PERF )[PERF" PaASS
PERF JINIL ) (REEN (INPS NONFIN,&UX MTL NIL NIL NIL 179

=2» FROM LEFT TO RIGHT

+ WRONG HEAD ® NO TRAMSTITION IN SYNT NET
<a FROM RIGHT TO LEFT
2. 1, 1, FOR WgAD I AEKEN
+ WRONG HEAD UR N0 TRANSITION IN SYNT NET
2, 1, 2, FOR wioRD t HAVE
+ WRONG HE&D DR NGO THANMSTTION TH SYNT NET

2, 2, CONFIGURATION 3

(NIL wILL (INPI AFF _ AUX FIn MIL ((PERF"™ COMTIN PERF FUTY MODAL"
PRES FUT ) (PERF" PASS PERF FUTY MDDAL"™ PRES FUT JINIL ) (JOHN (INPI
NOM,0BS . NIL MTL ([MALE 3PS STING )YCCPERSON IINTL IMIL Y (HAVE (INPS
NONFIN,AUx NTL NIL mNIL NTL J)Y(BEEN (INPS NUNFIN AUX NTL NIL NT{, NTIi )
D]

z> FROM | FFT T{1 RIGHT
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¢ WRONG HEAD OR NOD

<z FROM RIGHWT TD LEFT
2. 2. 1, FOR WwWORD

+« WRONG HEAD OR WD

g, 2., 2, FOR «0RD

+ WRONG HEAD R NO

2, 2, 3, FOR WUJRD

+« WRONG HEAD OR nNOD

TRANSITINNM

T HAVE
TRANSITTION
! BEEN
TRANSITION

¢ oWItL
TRANSITION

FUNCTIQONAL AnD CASE STRUCTURES 1
(NDNFINWeVERR [RE&DING (,FFaalUX (WILL

y (NONFIN &)y BE 1110

IN SYNT NET

IN SYNT NET

IN SYNT NET

IN SYNT NET

(NOM,(IBJ JOHN ) (NONFIN,AUX HAVE

(¢ 4SESTRUCTURE (Rpaping (ABENT JOHN 1))
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N1
i. LETTER 18 mMan meIMg READ )

WORD NR 3 1 A
sl INTTIAL PARTTCLES ;
(NIL & (INP) DETERM NI NIL NIL NIL })

WQRD NR 3 2 LETTER
ele INITIAL PARTICLES
((N1 FIN LETTEm C(INP2 NOM_OBJ NIL NIL [[SING ORJ ) (SING SUBJ 3IPS )¢
(THING YINIL )Y
»I1, MERGING
(4
wukx TRY To EXPAND CONFIGURATION 1t
{(Ny FIN JLETTER ({INP2 NOM,0BJ NIL NIL ((SING OBJ )(SING SUBJ 3PS
IJCCTHING JINIL M)
# BY COMBINING IT WITHW CONFIG OF WORD NR, 1
1. FOR HYPOTHESIS 1 INPY
1. !, CONFIGURATION ¢
(nIL & ¢INP1 DETERmM mIL NIL NIL NTL 2D
s» FROM LEFT TD RIGKT
SUCCESSFUL TRANSITION FROM (N{ FIN )
TO THE NEW STATYE(S) ¢ (N8 FIN N6 )
MATCH THE Fo  LOWING FEATURE COMPLEXES!
SING .
((SING DBJ )(SING SUBJ 3PS 1))
RESULTING DOMAINE
(E¢SING QRJ Y (SING SUBJ 3PS 1))
NEW FEATURE COMPLEX:
CCUNDEF SING OmJ )} (UNDEF SING SUBJ 3PS 1)
»»>»>» ALL TESTS SUCCESSFUL, NEW CONFIGURATION 13
(tNu FIN Ng JLETTER (INF2 NOM_0OBJ NIL NI ((UNDEF SING 0OBRJ )¢
UNDEF SING SUBJ 3RS I)CC(THING J1)NIL YC(A (INPL REYERM NIL NIL NIL NIL
INIL ))
<z FROM RIGHT Tn LEFT
1, 1, 1. FOR WORD ! &
« WRONG HEAD OR NO TRANSITION IN SYNT NET

WORD NR ¢ 3 %S
ol INITIAL PARTICLES 1t :
(NIL I8 CINPZ VERS NIL NIL (C(PRES JIGUAL Y)
(NIl IS [INPO COPLLA NTL HIL C(CPRES JINIL )
(NIL IS (INPS AFF _aUX NIL NIL ((PRES PASS )(PRES CONTIN )INIL )
«J1, MERGING
ta)
wwkw TRY T EXPAND CONFIGURATION 3

{MIL 318 CINPS aFF, auX NIL NIL ((PRES PASS )(PRES CONTIN YINIL ))
* BY COMBINING IT WITH CONFIG OF WORD NR, 2
1, FNR HYPOTHESIS 1 INP2

1. 1, CONFIGURATION ¢

(end FIn & JLETTER (INP2 NOM,DBJ NIL NIL ((UNDEF SING OBJ ) CUNDEF
SING SUBJ 3P I)fCTHING JINIL ) tA (INP1 DETERM NIL NIL NTL NIL INIL ))

x> FROM LEFT TO RIGHT

+ WRONG HEAD OR MO TRANSITION IN SYNT NET
«g FROM RIGHT Tn LEFT
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1, 1. {, FOR WORD t LETTER
SUCCESSFLL ORDEP AND RELATIONS ENVIRONMENT TESTS
MATCH THE FOLLOWING FEATURE COMPLEXESI
tanp 3PS (aND SING (NQT 0B 3Y)

C(UNDEF SING DRJ ) (UNDEF SING S5U8J) IPS ))
RESULTING DOMATIMI

((UNDEF SING SURJ 3PS5 1)
»»>» ALL TESTS SUCCESSFUL, NEW CONFIGURATION 13
tPRED Is (INPS AFF,AUX FIN NIL ((PRES PASS YIPRES CONTIN )Y)INIL
JOLETTER (INP2 NOM,OBJ NIL NIL ((UNDEF SING SUBJ 3PS ))ILCTHING JINIL
Y(a (INP1 DETERM NIL NIL NIL NIL INIL YNIL ))
(B} .
kxan TRY TO FXPAND CONFIGLRATION
(NIL I8 (INPY COPUiLA NIL NIL ({PRES )INIL )}
* AY COMBINING 1T WITHW cONFIG OF wORD NR, 2
1. FOR HYPOTHESIS t NP2
1, 1, CONFIGURATION 3
ét"ﬂ FIN Ng jLETYER (INP2 NOM,0BJ NIL NIL C((UNDEF SING ORJ ) (UNDFF
SING SUBJ 3p§ 3I}C(THING YINIL JCA (INPL DETERM NIL NIL NIL NTL INIL )3
a» FROM LEFT TO RIGHT
+ WRONG HEAD OR NO TRANSITIOM IN SYNT NET
«x FROM RIGHT TO LEFT
t, Y. 1, FOR wORD [ ETTER
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS
MaTeW TWE FOLLOWING FEATURE COMPLEXESE
(ANA 3PS (aND (NOT CBJ YSING )
CCUNDEF SING ORJ )} (UNDEF SING SURJ 3PS ))
RESULTING DOMAINE
t{UNDEF SING SUBRJ 3PS 1)
»>>> ALL TESTS SIUCCESSFUL, NEW CONFIGURATION 1
(PRED Is (INP4 CpPULA NTL NIL [((PRES }INIL J(LETTER (INP?
NOM,0OBJ NIL NIL C(UMDEF SING SUBJ 3PS ) CLTHING )INIL )(A C(INPY
DETERM NIL NTIL NTL NIL INIL INIL 1)
Y
T2 T TRY T0 EXPAND FONFIGURATION ¢
(NIL 18 (INPE vERp NTL NIL C(PRES ))OQUAL I)
» BY COMBINING IT WITH CONFIG COF WORD NR, 2
1. FOR HYPOTHESIS t jnp2
t, 1, CONFIGURATION 3
((Na FIN Ng JLETTER (INP2 NOM,OBJ NIL NIL ((UNDEF SING OBJ ) (UNDEF
SING SUBJ 3PS JIICCLTHING YINIL (A (INPI DETERM NIL NTI. NIL NIL INIL 2
w> FROM LEFT YO RIGHT
« WRONEG HEAD ME NO TRANSITION IN SYNT NET
«x FROM RIGHT TO LEFT
t, 1« 1, FOR WORD & LETTER
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS
MaTcH THE FOLLOWING FEATURE COMPLEXES:!
(AND BPS (AND (NOT 0BJ JISING )}
((UNRDEF SING OgJ Y(UNDEF SING SUBJ 3PS 1)
RESULTING pOMATINE
{(uNDEF SING SuBJ 3PS ))
INVESTIGATE THE FCLLOWING SEM_FEAYURES:
(NOT RESTIRE )
(LTHING 1)
SEMANTIC FEATURFS MATCH SUCCESSFUL, DOMAIN 3
{LTRING 1)
»»>»» AL TESTS SUCCESSFUL, MEW CONFIGURATION 3
(PRED 18 [(INPT VERR NIL NIL ((PRES ))IRUAL J(LETTER (INP2
NOM 0BT NIL NIL ({uNDEF SING SUBJ XPS )) ((THING JINIL 3¢A (INPY
DETERM NIL NIL NIL NIL JNIL INTIL )
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WORD NR 1 4 Hah

a1« INITIAL PARTICLES 3

(NIL HaAD (INpe VERAB NIL NIL CCPAST }IQUAL ))

(NIL HAD (INPT AFF.aUX NIL NJIL (fPAST PERF JINIL 1)
(NIL HAD (INPA NONFIN,VERB NIL NIL NIL QUAL 1)
11, MERGING

(A}

ruwn TRY TO EXPAND CONFIGURATION 2

(NI HAD (INPg NONFIN,VERR NIL NIL NIL BUAL )

» BY CEoMBINING 1T WITH CONFIG OF WORD NR, 3

i. FOR MYPOTHESIS : NP3

1o %, CONFIGURATION

{PRED 1S ¢INPY VERA NIL NIL ((PRES 3)DQUAL J(LETTER (INPZ NOM,0BJ
NIL WIL C(UNDEF gInG gyRd 3PS IYCCTHING JINIL )¢A (INP1 DETERM NIL
NIL NIL NSL INTL JNéL M

«a FROM RIGHT TO LEFrT
1y 1, 1, FOR WORD 3§ yg
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
2, FOR HYPOTHESIS t pnpd

2, 1. CUONFIGURATION ¢ _

(PRED {s trnpd Cppup A NIL NIL ((PRES JINIL ){LETTER (INP2 NOM,0BJ
NIL NIL (Cunpgr SiNg Stigd 3PS )ICCTHING DINIL (A (INPL DETERM NTL
NI NI NI INIL INIL D)

«s FROM RIGHT TO LEFT

?, 1. 1, FOK WORD ¢ IS
¢« WRONG WEAD OR ND TRANSITION IN SYNT NET
3, FOR HMYPOTHESIS @ 1MPS

3. 1. CONFIGURATION

(PREp 1% (INPS Apfp.,aUX FIN NIL ((PRES PASS )(PRES CONTIN }INIL ) {
LETTER (INP2 NOM,O0RJ NIL NIL (CUNDEF SING SUBJ 3PS ))LL{THING YINIL IC
A (INP{ DETERM NIL NIL NIL MIL INIL JINIL )})

«n FROM RIGHT T LEFT
Y. 1, 1, FOR WORD 1t IS5
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS
MATCH THE FOLLDWING FEATURE COMPLEXESH
PERF
((PRES PASS )YIPRES CONTIN )
+ SYNTACTIC FEATURES MATCH UNSUCCESSFUL
(B}
kwaw TRY TN EXPAND CONFIGURATION 2
(NIL HaD (INPT aFF, aUX NTL NIL ((PASYT PERF JINIL ))
v BY COMBINING IT WITH CONFIG QOF WORD NR, 3
1. FOR HYPOTHESIS : INP3

1., !y CONFIGURATION @

(PRED I8 (TIwnP3 VERB NIL MIL ((PRES J)QUAL J(LETTER (JNP2 NOM,0R]
NIL NIL (C¢UNPDEF SING SUaJ) 3PS JICCTHING JINIL Y(A (INPY OETERM NIL
NIL NIL NIL INTL INIL )2

<z FROM RIGHT TO LEFT
1, 1. 1. FOR WORD t 18
+ WRONG MEAD OR ND TRANSITION IN SYNT MET
2. FOR MYPOTHESIS 1 INPU

2. 1, CONFIGURATION

(FRED IS (INP4 TOPULA NIL MIL CC(PRES )INIL J(LETTER (INPZ NOM,DBRJ
NIL NIL ({UnpgF SING SuUsJ 3PS JVC(THING JINIL ) (A (INPY DETERM NIL
NIL NIL NIL JNTL INIL D))

<= FROM RIGHT T LEFT

2. 1. 1. FDR WORD 1 158
+ WRONG HEAR 0OR ND TRANSITION IN SYNT NET
3. FOR HYPOTHESIS ! IMPS

3. t, CONFIGURATION ¢

(PRED I8 (INPS AFF ALY FIN NIL C(PRES PASS )(PRES CONTIN )YINIL )¢
LETTER (INF2 NOM,0BJ MIL MIL (CUNDEF SING SURJ 3PS JI((THING JINIL 3¢
A (INP{ DETERM™ NIL NIL NMIL NIL INTIL INIL )2

<= FRnH RIGHY To hEFT

3, 1. 1, FOR WORD ¢
+ Nnums HE&D DR NO TRANSITIQN IN SYNT NET
)
kkkk TRY TO EXPAND CONFIGURATION 3
(NIL WaD (INP& VERR NIL NIL ((PAST ))aualL )
* BY COMBINING IT wWITW CONFIG OF WORD NR, 3
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1. FOR MYPOTHESIS : INP3X
2., FOR WYPOTHESIS @ INPY

2. 1, CONFIGURATION ;

(PREN 18 (INP4 COPULA NIL NIL (C(PRES )YINIL J(LETTER (INP2 NOM, QBJ
NIL NIi (CUNDEF SING SupJ 3PS })C(THING JINIL )(s (INPy DETERM NIL
NIL NIL NIL INIL JINIL Y)

«e FROM RIGHT TO LEFT
Ea 1. 4o FOR WQRD % IS
« WRONG HEAD QR ND TRANSITION IN SYNT NET
3, FOR HYPOTHESIS 1 TNPS

3. 1, CONFIGURATION

(PRED I8 (INPS AFF, &YX FIN NIL ((PRES PASS ){PRES CONTIN )YINIL )(
LETTER (INPR NOM, 0RJ NIL NIL (CUNDEF SING SUBJ 3PS )Y ((THING JINIL ) (
A [INPY{ DETERM NIL NIL NIL NIL ONIL JINIL 3}

<2 FRom RIGHT To LEFTY

3, t. 1o FOR WORD ! 718§ ‘
+ WRUNG HEAD OR NO TRANSITION IN SYNT NET

WORD NR & ¢ REING
«Jo INITTIAL PARTICLES
(NIL BEING (INP% NONFIN VERB MNIL NIL NIL QUAL 33
(NIL BEING ¢INPyg NONFINLAUX NIL NIL NIL NIL M)
»I1» MERGING
(A
awnn TRY TH EXPAND CONFIGURATION ¢
{NIL BEIMG C(INP1® NONFIN.AUX NIL NIL NIL NIL ))
w BY LoMBRINING 3T WITH CONFIG OF WORD NR, 4
1, FOR HYPOTHESTSE & INP&
1. i, CONFIGURATION !
(NIL H&D (In®a VERA NIL NIL C(PAST )IGUAL 3D
2> FROM LEFT T RIGHT
* WRONG HEAD AR nD TRANSITIONM IN SYNT NET
<» FROM RIGRT T0 LEFT
1, 1. 1o FOR WORD T HAD
s WEONG MEAD DR nO TRANSITION IN SYNT NET
e, FOR HYPRTHESIE 1 INPT
2. 1, cUNPIGURATION 3
(NTL MAD TINPT Apg,AUX NIL NIL [((PAST PERF )JINIL ))
as FROM LEFT TG ATGHT
« WROME ®EAD 0R WO TRANSITION IN SYNT NET
<z FROM BIGHT TO LEET
2, ¢, 1, FOR WORD ¢ Hap
SUECESSFUL CRDER AND RELATIONS ENVIRONMENT TESTS
MaTel THE FOLLOQWING FEATURE COMPLEXES:
Cakp pONTIN [NDT CONTINY 33
fimhgy pErF 12
& SYNTARTIC FEATURES MATEH UNSUCCESSFUL
3, FOR HYPOTHESTS 1§ [HPA
I, 1, CONPIGAATION
[NIL HAD (INF@ MNONFIM,VERB NIL NIL NIL QUAL ))
er Piipgy LEFT Vo RIGHT
+ WEONG MEAD OR NO TRANSITION IN SYNT NET
«z FROM RIGHT TO LEFT
T, 1. L. FOR WORD 1 Hap
+ WRONG MZaAD OR ND TRANSITIOM IN SYNT NET
§:3)
seax TRY To EXPAnND CONFIGURATION @
(NIL BEING {INPg MONFIN,VERR NIL NIL NIL BUAL 1)
* BY CouBInInE T7 WITH CONFIG OF WORD NR, 4
{. FOR HYPOTHERT 3 IHPR
1o 4, EONFIGURATION 3
INTL HRD ?TnPa VERR NIL NTL ((PAST ))RUAL J)
gex» FROM | EFT Y0 RIGHT
+ WEONG HEAD OR NM TRANSITION IN SYNT NET
ep FREOM BIGHY TO LEFT
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1, 1. 1, FOR WORD { HAD
+ WRONG HEAD OR ND THANSITION IN SYNT NEY
2. FOR HYPDTHESIS 1 INPY
2. 1, EONFIGURATION 1
(NIL WAp C(INPY AfFF,AUX NIL NIL ({PAST PERF JINIL ))
s> FROM LEFT TO RIGWT
* WRONG HEAD DR NO TRANSITION IN SYNT NET
e« FROM RIGHT TO LEFT
2, 1. 1, FOR WORD t WAD
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS
MATEH THE FOLLOWEING FEATURE COMPLEXES:
(AND CONTIN (NOT CONTIN® ))
((pAST PERF )) _
+ SYNTACTIC FEATURES MATCM UNSUCCESSFUL
3, FOR HYPOTHESIS 1 [wnp8
3. 1. CONFIGURATION 3
(NIL wAD CINPE® NONFINSYERB NIL NIL NIL QuAL ))
a» FROM LEFT TO RigW?
+ WRONG HEAD OR MO TRANSITION IN SYNT NET
«x FROM RIGHT TO LEFT
I, 1, 1, FOR WORD & HaD
+ WRONG HEAD OR NO TRANSITION IN SYNT NET

WORD NR ¢ & READ
.1, INITIAL PARTICLES [
(NIL READ C(INP1) NONFINGVERB NIL NIL NIL QUAL )}
(NIL READ (INP12 VERB NIL NIL (C(PAST )YQUAL )
(NIL READ (INP13 NONFIN_VERB NII NIL NIL QUAL ))
(NIL REAQ (INP44 NONFIN, VERB NIL NIL NIL QUAL 1))
«II, MERGING
(A}
#awx TRY TO EXPAND CONFIGURATIQON !
(NIL READR (INP14 NONFIN,VERB NTL NIL NIL QUaL 1))
* BY CoMBINING IT WITH CONFIG OF WORD NR, 5§
1, FOR HYPOTHESIS : INPO
1. 1. CONFIGURATION ¢
(NIL BEING (INP9 NONFIN VERA NIL NIL NIL ByaL ))
a» FROM LEFT TO RIGHT
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
<z FROM RIGHT TO LEFT
{, 1. 1, FOR WORD § BEING
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
2, FOR HYPOTHESIS : INPIO
. 1, CONFIGURATION 3
{NTL BEING {INP1Q NONFINGAUX NIL NIL NIL NIL )
m» FROM LEFT TO RIGMT
* WHONG HEAD OR NO TRANSITIOMN IN SYNT NET
<o FROM RIGHT TO LEFT
2, 1. 1. FOF WORD 1 BEING _
(8 « WRONG HEAD OR NO TRANMSITION IN SYNT NET
wiwd TRY Tpo EXPAND CONFIGURATION 3
(NI READ (INPI13 MONFIN,VERB NIL NIL NIL BUAL ))
& BY COMBINING IT WITH CONFIG OF WORB NR, §
{. FOR HYPOTHESIS t INF9
1. §, CONFIGURATION 3
{NTL BREING {InP9 NonNFINJVERB NIL NIL NIL QuaL )?
a> FROM LEFT TO RIGHT
+ WRONG HEAD OR NO TRANSITION IMN SYNT NET
«s FROM RIGHT TO LEFT
1, {1, 1, FOR WORD § REING.
+« WRONG HEAD OR NO TRANSITION IN SYNT NET
2, FOR HYPOTHESTIS t INP1R
2. 1, CONFIGURATION ¢
INTL BEING FINP1C NDONFIN.AUX NIL NIt NIL NTL 1)
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“e» FROM LEFY TO RIGHT -
+ WRONG WEAD OR NO
«s FROM RIGHT TD LEFT
2, 1. 1. FOR WORD
» WRONG HEAD IR NO

TRANSITION IN

I BEING
TRANSITIDN IN
(c)

whwk TRY T EXPAND CONFIGURATION 3

SYNT NET

SYNT NET

(NIL REaD (INP12 VERB NIL NIL ((PAST ))QUaL )3
« BY COMBINING IT WwITH CONFIG OF WORD NR, &

1, FOR HWYPOTHESIS t INP9
1. 1. CONFIGURATION *
(NIL BEING (INP9 NONFIN,VERB NIt NIL
a» FROoM LEFT Yo RIGHT
+ WRONG HEAD OR NO TRAWNSITION IN
<z FROM RIGHT ToO LEFT
1, 1. 1, FOrR wORD
v WRONG HEAD OR NO
FOR HYPOTHESIS 1 yNpie
2. {» CONFIGURATION !
I, BEInG ] FIN AUX NIL MIL
 erau i ed T NEA %R YN T
+ WRONG HEAD OR WO TRANSITION IN
<z FROM RIGHT TO LEFT
2, 1. 1, FOR WORD 1 BEING
+ WRONG HEAh DR MO TRANSITION IN

I BEING
TRANSTTION IN

2.

(D)
wkxk TRY TO EXPAND COnFIGURATION ¢

NIL BUaL 1)

SYNT NET
SYNT NET

NIL NIL )
SYNT NET

SYNT NET

(NIL READ (INP11 MONFIN,VERB NIL NIL NIL QUAL 1Y)
w BY COMBIMING IY WITH CONFIG OF WORD NR, %

1, FOR WYPOTHESIS 1 INP9
1. 1, CONFIGURATION ¢
(NIL BEING C(INP® NONFIN,VERB NIL NIL

=» FROM LEFT TO RIGHT
+ WRONG HEAD OR ND

<s FROM RIGHT TQ LEFT
1, 1. 1. FOR WORD

+ WRONG HEAD OR ND

2., FOR HYPDTHESIS ' INPLO
2, 1. CONFIGURATION 3 _
ENTL BEINg (INPLO NONFINGAUX NIL NIL

s» FROM LEFT TO RIGMT
+ WRONG HEAD OR ND

€e FROM RIGHT TO LEFT
2. 1, 1, FOR WORD

+ WRONG HEAD DR Np

TRANSITION 1IN

)} BEING
THANSITION IN

TRANSITION IN

t BEING
TRANSITION IN

NDO CASE STRUCTURES 3

A
RE FOR GIVEN INPUT
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EXPERIMENT 5. Semantic features

Problem: It is not enough that all syntactic properties of
of a certain grammatical relation hold, in addition the
two words constituting the relation should be semantically

compatible;

Solution:
The introduction of semantic features and the execution of

matching tests.
Experimental setting:

We will give the following input

(1) John writes
{Illustration of normal matching with case frames:

for John (viewpoint perscn):

property

place

person

for write {(viewpoint agent):

act Aﬁ\ @ result thing

agent

person

(2) A letter writes
(Semantic feature match unsuccessful; we use the
frame of WRIT given before with viewveint result for
letter and agent for writes)
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{3) A letter is read.

(Successful match. This is an illustration of the complication
for verbal constructs vwere the features test takes
place between predicate and subject when the link

is made between non.fin.verb and fin.aux.)

(4) Good soldier

(This i1s an illustration of ambiguity as regards the
modifying {(good soldier =

good as fighter) and gualifying
(good soldler =

good as person} distinction. Both lead
to successful results so the feature UNDET remains in

the configuration.}
(5) Clever soldier

{Illustration how the modifier/qualifier distinction is

resolved on the basis of semantic features into only
qualifying)

(6} John eats

(Illustration of the use of the inference tree for semantic
features, more in particular:

CONCRETE

NONANIMATE iﬁ}MATE\\\\\\\\

HUMAN NONHUMAN

PERSON
the frame of eats (with viewpoint agent):

act Aé'i'_f—'\\ what thing

agent

animate

(7) The stone eats
(No match.)
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experimental results:
{N
JOHN WRTTES )

WORD NR_3 1 g?HN
ele INITIAL PARTICLES ¢
(NIL JOHN ¢INPy NOM _DRJ NIL NTL ((MALE 3PS5 SING )) ((FFRSON JINIL 1))

WORD NR 3 2 WRITES
II- INITIAL pﬁRTICLES H
(NIL WRITES (TNp2 vEwrR NIL NIL ((PRES Y)JyUuiL 1)
.11, MPRGING
LAY
w#xwn TRY TO EXPAMND rONFIGURATION ¢
(NIL WRITES (INP2 VERH NIL WNIL ((PRES ))QUAL 1)
* BY COMBINING IT WITH CONFIG QOF WORD NR, 1
1, FOR HYPOTHESIS : InP1
1, 1, CONFIGURATION @
(vIL JoMn (Iwel snM.nBJ NIL NIL ((MALE 3PS SING )Y ((PERSON JINIL ]13
m» FROM LEFT TO RIGHT
+ WRONG HEAD R NO TRANSITIOM IN SYNT NFT
<e FROM RIGHT TQ LEFT
1, 1. 1, FOR WHRD & JOHN
SUCCESSFUL ORNER AND RELATIONS ENVIRONMERT TFSTS
MATCH THE FOLLNWING FFATURE CNMPLEXES!
CaND HAT ORJ Y (aND 3PS SING ))
((MALE 3P3 5ING )}
RESULTING DOMATIN:
((MALE 3PS SING ))
INVESTIGATE THE FOLLOWING SEM_ FEATURESS
PERSNN
{(PERSON 1))
QEMANTIC FEATURES MATCH SUCCESSFUL, DOMAIN
((PERSON )Y
»»»> ACT TESTS SUGCESSFyYL, NEW CONFIGURATION ¢
(PRED WRTITES {INP2 VERA NIL NTL ((PRES ))QU&L ) CJOHN (INPY
NOM,0BJ NIL NIL ((MALE 3PS SIKNG 1) CCPERSDN JINIL INIL )

FUNCTIOMAL AND CA3E STRUCTURES 3
(VERR (WRITES (NAM,0ORJ JOWN Y1)

(CASESTRUCTURE (WRITES [AGENT JuHN )1}

INg
A LETTER WRITES )

WORR NR t 1 &

elo INITIAL PARTICLES 2
(NIL & (INPY QETERM NIL NJIL NJL NIL 1)

—
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WORD NR 3 2 LETTER

«1, INITIAL PARTICLES 1

((N1 DLETTER (INF2 NOM_ OB NIL WIL ((SING OAJ J{S5InG SURI 3PS 3) (¢
THING JINIL 11

« 11, MERGING

(A}

*add TRY T EXPAND CONFIGURATION ¢ :
({N1 YLETTFR (INP2 NOM,O0BJ NIL NTIL ((SING DRJ J(STNG SuUd] 3PS )I(
(THING JINIL )
* RY COMBINING IT WITH CONFIG QOF wOKD NR,
1, FOR HYPOTHESTS 31 INPY
1, 1, CONFIGURATION
(NTL A CINPY DETERM NIL NTL NIL NIL M)
s> FROM LEFT TO RIGHT
SUCCESSFUL TRANSITION FROM (N1 Y
TO THE NEW STATE(S) 3 (N4 N& )
MATCH THE FOLLOWING FEATURE COMPLEXES:
SING
((SING npJg ) (SIng SUBJ IPS )
RESULTING DOMATN:
C(SING DAJ y(SIng SUBRT IPS )
NEWw FFATURE [COMPLEXE
C{UNpEF SING OpJ Y (UNDEF SING SURJ 3PS 1)
»»»» ALL TESTS SUCCESSFUL, NEW CONFIGURATION 3
(N4 N& JLETTER (INP2 NOM,ORJ NIL NIL ([UNDEF SING 0= ) (UMNDEF
SING 3UBJ 3pg 1) (C(THING JINIL I (A CINP{ DETERM NTL, NIL NIL NTL INIL 39
<z FROM RIGHT TN LEFT
1v 1. 1. FOR wQRD 1 4
+ WRONG HEAD QR ND TRANSITION IN SYNT NET

WORD NR 1 3 WRYITES
o1, INTTIAL PARTICLES 1

(NIL WRITES (TNPY VERR WIL N ((PRES ))AUAL 1)
LT, MERGING :

(a3

“wawk TRY T0 EXPAND CONFIGURATION ¢
(NTL WRITES {INPY VERS NIL NIL C((PRES ))QUAL M
v BY CoMBINING TT WITH CONFIG OF WORND NR, 2
1. FUR HYPOTHESIS 1 NP2
1. 1, CONFIGURATION 1
t(Nu Ns JLETTER (INP2 NOM,DRJ MIL RNIL ((UNDEF SING DRJ ) (UNDEF
SING SUBJ 3PS5 ) ((THING ))NIL 1(& (INPL DETERM MIL NI NIL NI, INTL JL
a» FROM LEFT T0O RIGHT
+ WRONG HEAD OR &N TRANSITIAM IM SYNT NET
¢<e FROM RIGHT TQ LEFT
1e 1, 1, FOR WDRND ¢ LETTER
SUCCESSFUL NHNER AND RE{ ATIONS ENVIRONMENT TESTS
MATCH THE FOLLOWTNG FEATURE CAMPLEXES®
CAND (NOT DaJ Y(ann 3PS STNG ))
CCUNDEF 3IMNG QAJ YCUNDEF SING SURJ 3IPS )
RESULTING DOMaTNE
((UNDEF SING SusJ 3PS ))
INVESTIGATE THE FOLLNWING SEM_FEATURES:
PERSON
((THING 19
(CACT )
+ SEMANTIC FEATURESZ MaATrH UNSUCCESFUL

FUNCTIONAL &ND CASE STRUCTURES
NO STRUPTURE ¢0OR GIVEN INPUT
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(A LETTER IS READ )

WORD NR t 1
»Te INITIAL PARTICLES :
(NIL A [INP{ DETERM NTL NIL NIL NIL 1))

WORD NR &t 2 LETTER

‘1 INITIAL PARTICLES 3
(N1 yLEvyER (INpp NOM "pRD NIL NIL ((SING 0BJ )(SING SUAJ 3PS 1) ((

THING v Mk
()

Wk kox EypanD CpyFIGURATION ¢
(IRI IEET¥EEN(IN2§ NOM DB NIL NIL ((SING 08J 1(SING SUBS TIPS IY(
(THING 33INIL 3y
* ' BgY COMBINING 1T WITw cONFIG OF WORD NR, 1
1, FOR HYPOTHESIS 1 NP1
}l [ CDNFIGURATION :
NIL & CINPY nETERM NIL NIL NIL NIL 1)
4> FROM EFT TQ RIGHT
SUCCESSFUL TRANSITION FROM (N1 )
TO THE NEW STATEC(S) | (N4 N6 )
MATEH THE FOLLDWING FEATURE COMPLEXESS
SING
((SING DRJ J(SING SUBJ 3IPS )
RESULTING DOMAING
ﬁ(SINs nRJ )éslus suBJ 3IPS )
EW FEATURE COMPLEX!
(tUNDEF SING OgJ ) (UNDEF SING SUBJ 3PS 1)
»»>»>» ALl TESTS SUCCESSFLL, NEW CONFIGURATION 3
((Nd N& JLETTER (IMP2 NOM,O0BJ MIL NIL CC(UNDEF SING DBJ Y (UUNDFF
SING SUBJ 3Ips JMICCTHMING IINIL Y(A (INFY DETERM NIL NI NIL NIL INIL )9
<z FROM RIGHT TD L FFT
1o 1, 1, FOR WORD ¢ &
+» WRONG HEAD 0OR NO TRANSITION IN SYNT NET

WORD NR ¢ 3% Is
sls INITI‘L pAnTIQLES 4
(NIL IS CINPT VERAR NIL NIL C((PRES YXnUaL 1)
(NIL I3 (INPa cOPULA NIL NIL ((PRES 1INIL )2
(NIL I8 (INPg AFF_aUX MIL NIL ((PRES PASS )(PRE* CONTIN JINIL )
« 11, MERGING
ta)
wxsk TRY T BEXPAND ConFIGURATION ¢
NIL IS (INPS AFF_ AU NIL NIL ((PRES PASS ) (PRES CONTIN 3INIL )
¥ BY COMBINING IT wITH CONFIG QOF WORD NR, 2
1, FOR HYPQTHES1S 1 INP2
1, 1, CONFIGUARATIQN 13
(CNG Ne JLETTER (INP2 NAM DAJ NIL NIL ((UNDEF SING DRJ ) (UNREF
SING SURJ 3P I)CC(THING YINIL Y(& (TNPY DETERM NIL NIL NIL NTL JINIL )3
#» FROM LEFT TO RIGHT
+ WRONE HEAD Ok ND TRANSTTION IN SYNT NET
<e FROM RIGHT TO LEFT
1, 1, 1, FOR WARD ¢ LETTER
SUCCESSFUL ORDFR AND RELATIONS ENVIRONMENT TESTS
MATCH THE FOLLOWING FEATURE COMPLEXES?
[AND IPS (aND SING (NOT QRJ )]
((UNPEF STNG DaJ Y (UNBDEF SING SUB) 3PS ))
RESULTING DOMATINE
CIUNDEF SING SUBJ 3PS5 )
e3> ALL TESTS SUCCESSFULs NEW CONFIGHURATIONM 13
PRED 18§ (INpS AFF,aUX FIN NI ({PRES PA3S J([PRES
J(LETTER (INR2 NOM DA NIL NTL (CUNDEF STNG SUBJ 3PS 33 ¢
Y(A (INP1 DETERM NIL MIL NIL NTL INTL INIL })

-4.89 .-



experiments

(B}
wkwn TRY TD EXPAND CONFIGURATION 3
(NIL IS5 rINPS cORPULA NIL NTL ((PRES JINIL })
* BY COMBINING LT WITH CONFIG OF WOKD NR, 2
1, FOR MYPOYHESTS t INP2
1, 1, CONFIGURATION 1t
(N4 N& JLETTER (INP2 NOM,ORJ NIL NIL ((UNDEF SING QRJ 3 (UNNEF
SING SUBJ 3PS ) ((THING IINIL (& (INPU DETERM NTL NTL NTIL NIL YNIL 1)
£» FROM LEFT TO RIGHT
+ WRONG MEAD OR NO TRANSIYTION IN SYNT NET
<e FROM RIGHT T0 LEFT
1. 1, FOR WDRD 3
succeSsrOL ORpeR AND REC 1¥Fons ENVIRONMENT TESTS
MATCH THE FQLLNWING FEATLRE LOMPLEXES:
{aAND IPS CaNp {NAT OAJ JISING )
((UNPEF SING ORJ YLUNDEF SING SUBJ 3PS )2
RESULTING DOMATNS
((UNDEF 3InG gyRJ 3PS 1)
s»>» Akl TESTS SUcpe8S5FUL, NEW CONFIGURATION 1
(PRED Tg tInpd CoPULA NIL NTL (CPRES JINIL JC(LETTER (InxPe
NOMOBJ NI NI (CunDEF SING SUBRJ 3PS )) ((THINA )INMIL YC& [INPY
DETERM NIL NYL MNIL NTL, INIL INIL )
)
wkwn TRY TO FXPAND CONFIGURATION 13
(NTL IS (INP3 VERB NTL NJL ([(PRES )1munL 1N
x BY COMARIMING TT WLTH CONFIG OF WORD NR, 2
1, FOR HYPOTHESTS 1 THP2
1. 1. CONFIGURATION 1
(N4 NB JLETTER (INR2 MOM,ORJ NIL NIL ((UNDEF SING OHJ ) CUNPDEF
SING SURJ 3PS YY) ((THING JINIL d(a (INPL BETERM NIL NIL NTL NIL INIL I}
ap FROM |EFT TQO RIGHT
+ WRONG HEAD QR NO TRANSITION IN SYNT NET
<ec FROM RIGHT TO LEFT
1, 1. 1, FOR WORD % LETTER
SUCCESSFUL ORDPR AND RELATIDNS ENVIRONMENT TESTS
MATCH THE FOLLOWING FEATURE COMPLEXES?
CaNp 3PS Canp (NOT O8] ISING 3)
({UNpEF SING DAJ ) CUNDEF SING SUBJ 3PS ))
RESULTING DOMATN®
(CUNQEF SING sy8J 3PS ))
INVESTIGATE THE FOLLOWING SEM_ FEATURES:
(NDT RESTIRC )
(CTHING )
SEMANTIC FEATURES MATCH SUCCESSFUL, OOMAIN 1t
CLTHING ))
»>>> AL TEsTs SUCCFssFyL, NEW COMFIGURATION 3
(PRED I8 (INP3I VERB NIL NIL ((PRES ))QUAL JCLETTER (INPP
NOM_OBRJ NIL NIL ({UWDEF SING SUBRJ 3PS 1) ((THING JIMIL (A (INPY
DETERM NIL NTIL NIL NIL INIL INTL J)

WORD NR 8 & READ
+1o INITIAL PARTICLES 1
{NIL READ (INPe NONFIM, VERR NIL NIL MNIL BUAL })
(NI READ (INPY VERg NYL NIL ((PAST )}aual 1))
(NIL. READ (INPg NONFIN,VERA NTL NIL MIL GUAL 1)
(NIl READ (INP9 NONFIN _VERRBR NIL NIL NIl GUAL )
+ITe MERGING
E:i* TRY TO EXPAND CONFIGURATION ¢
(NIl REaAD (INPg NAONFIN,VERB NIL NIL NIL QUAL ))

¥ BY CnNMBINING IT wITH COMFIG OF WORD NR, 3%
1, FOR HYPOTHESIS I tNP3Y

1. 1, CONFIGURATIOHN

FPRFPN T8 »TNPL VERR NIL NIL ((PRES YYQUAL YCLETTER (INPZ NOM_ 0K
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NIL‘NIL {{UNDEF SING SUB.J 3PS YIC(THING JINTL (A (INP{ DETERM NIL
NIL NIL. NIL INIL INIL )}
«zx FROM RIGHRT Y0 LFFT
1, 1. 1, FOR WORD t 1§ .
+ NRDNG HEAD OR NDO TRANSITION IN 5YNT MET
2. FOR HYPOTHESIS 1 INP4

2¢ 1o CONFIGURATIDN 1 ' '

(PRED IS (INPY cOPLLA NIL NIL C(PRES YINIL J(LETTER (INFp wNnM 014]
NIL NIL (CUnpEF SING 3Ugd 3PS IVICCTHING DINIL J(a (INPY DETERM NIL
NIL NIL NIL yNIL JNTL 3y

<z FROM RIGHT Ta g7
2s Lo 1, FOR WORD : rg
JoURONG fgap or no TRESsTTron TN SYNT wET
3, FOR WYPOTHESIS 1 INPS _

Za fe COMFIGURATIUN .

(PRED 18 [INPS FFe uX FIN NIL ((PRES PASS )(PRES [ONTIN JINTL I
LETTER (ITnP? NOM.O f KIL CCUNDEF SING SUBJ IPS ) (E(THING YIMNIL ) (
A (INpl DETERM NIL NIL NIL NIL INIL INIL D))

<z FROM RIGHT TO LgfT

3¢ 1. 1, FOR wWOKRD ¢ 15§
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS
MATEH THE FOLLOWING FEATURE {OMPLEXES: ‘
(XOR (AND ™MOpAL (NNT MAPAL"™ JY(aAND FUT (NQT FuT® )1)
(C(PRES PASS ) T{PRES CONTIN }3)
+ SYNTACTIC FEATURES MATCH UqurcEquUL

Ry

kxkk TRY To EXPAND ConF TGURATION ¢

(NIL READ (INPg NONFIN,VERE NI{ NIL NIL QUAL N

* BY COMBINING IT WITH BNNFIG OF WORD NR, 3

1, FOR HYPOTHESIS § NP3

1, 1, CONFIGURATICN &

(PRED IS (INPZ VERA NIL NIL ((PRES )VQUAL JC(LETTER CINP2 NOM,0ORJ
NIL NIL C(UNDEF SING SUBJT 3PS Y1) ({THWING JINIL 3 (4 (INPL DETERM NIL
MIL NIL NIL INIL INTL )3

«z FROM RIGHT TO LEFT

1. !, 1, FOR WORD & IS
« WRONG HEAD QR NN TRAMSITION IN SYNT NET
2, FOR HYPOTHESIS ! INP4

2y 1, CONFIGURATION 3

(PRED 18 (INP4 COPULA NIL NIL ((PRES )INIL J(LETTER (INP2 NgM, 0B
NIL NIL ((UNDEF SING SUBRJ 3IPS YFICLTHING JINIL Y{h {(INP1 PETER™ NIL
NIL NIL NIL INMIL INTL 1)

€« FROM RIGHT To LEFT

2« 1. 1, FOR WORD 1 IS
¢+ WRONG HE&D DR NO TRANSITION InN SYNT NET
5, FOR HYPOTHESIS ¢ INPY

T, 1. CONFIGURATION 3

(PRED IS (INPS AFF, ALY FIN NIL ({PRES PASS Y(PHRES CONTIN Y1INIL ) (
LETTER C(INPR NOW_ TJRJ NIL NIL C(UNDEF SING SUBJ 3PS JIY(CTHING IMIL 3¢
A CINPY DETEFM MTU OTL B1E LTL TRIL 3L )3 :

<z FROM =IGHT T( LFFT

3, 1, 1, FOR WnrD t I8
SUCCESSFUL ORDER AND RELATIONS FNVIROMMENT TERTS
MATCH THE FOLLNWING FEATURE COMPLEXES?
{aND PASS (NODT Pa88" J) )
[({PRES RASY ) (PRES CONTIN )
RESULTING NOIMATNG
{(PRES PaSS )3
MEW FEATURE CcUOHMPLEX?
([PASS" PRES PASS 1) - .
INVESTIGATE THE FOLLOWIMNG SEM FEATLRFS:
THING
CITHING 1)
SEMANTIC FEATURES MATCH SUCCESSFUL, DOMAIN ¢
CCTHING )
»>»»> AL TESTS SUCCESSFUL, NEw CONFIRURATION 13
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(PRED READ (INPB NONFIN,VERR NIL NIL ((PaSS" PRES PASS 1)GuUhi

Y(T5 (INPS AFF, AUY FIN NIL ((PaSS" PRES PASS )INIL J(LETTER (INP2
NOM_ORJ NIL NYL ((uNDEF SING SURJ 3PS 1) ((THING JINIL (& (They
DETERM NTL NYL NTL NI INIL INIL INIL V)

ch

kukx TRY TQ EXPAND CONFIGURATION 1

ENIL READ (INPT vemra NIL MIL ((PAST JlGUaL )

* Ry cnnBINfNG }r WITH CONFIG OF wWORH ~NR, 3

i, FOR HYPOTHESIS &t INF3

2, FOR HYPOTHESTS 3 INPA

Po 1. CONFIGURATION 3

(PRED 1S finP4 CoPdLd NIL MIL C((PRES JYINIL JC(LETTER (INF2 WOM_0BJ
NIL NIL ((UNpEF SING SURJ 3PS JICCTHING JINIL J(a (INP1 DETERN NIL
NMTL NIL NIL INIL INIL )

<a FROM RIGHT TO LEFT
2. 1. 1, FOR WORD % 18
» WRONG HEAD OR NBO TRANSTITION IN SYNT NET
3, FOR HYPOTHESIS ¢ INPS

Te Yo CONFIGURATION ¢ .

(PPE? I8 {1ne5 bpp A% FIN NIL ((PHES PASS )(PRES CONTIN JINIL )¢
LETTER (INP2 Npm.ugg NIL MIL {(UNDEF SING SURJS 3PS 1) ((THING JIMTL 3 C
& [INPy DETERM NIL WNIL MWIL NTL INIL WNIL 2)

<z From RIGHT 1o | EF

3, 1. §. FOR UDRD ¢ T3
+ WRONG HEAD DR NGO TRANSITTON IN SYNT NET

)] }
¥xxw TRY TO EXPAND CONFIGURATION 3
(NIL READ (INP& NONFIN,VERB NYL NIL NIL QUAL )
* BY COMBINING [T WITH CONFIG OF WORD NR, 3
1., FOR HYPOTHESIS * TMPE
1. 1, CONFIGURATION 3
(PREN IS ¢InP3 VERR NIL NIL ((PRES 1)QUAL )(LETTER (INP2 NOM,0n]
NIL NIL (CUNMEF SING SuSJ 3PS Y)Y ((THING )INIL YCA (INP1 DFTE&M mMIL
NIL NIL NIL INIL INIL )
' <z FRDOM RIGHT Tn LEFT
1. 1, 1, FOR WORDN 3
+ WRONG HEAD OF NO TR
2, FOR HYPOTHESTS : INP4
2. 1, CONFIGURATIUN 3
{PRED IS (INPa COPULA NIL NIL ((PRES )INIL Y(LETTER (INP@ NOQM,OBRJ
NIL NIL C((UNDEF SING SuU8J) 3PS YY(LTHING JINIL (A (INPY LETERM NT|,
NIL NIL NIL YNIL INIL V)
«r FRDOM RIBHMT TO LEFT
2, 1. 1, FOR WNRD ¢ 18
+ WRONG HEAD OR N TRANSITION IN SYNT NET
3, FOR HYFOTHESIS f TNBS
3. 1, CONFIGURATION g
(PRED 15 (INPS AFF . AUX FIN NIL ((PRES PASS )(PRES CONTIN Y)NIL )¢ o
LETTER (INP2 NOM,O8J MIL NTL [CUNDEF SING SUBJ 3PS )I[(THINE YINIL ) . g
A (Inpt DETERM wlp NIL NTL NIL INIL IMIL D) '
«s FRUOM RIGWT TO LEFT
I, 1. ), FOR WORD ¢t 13§
SUCCESSFUL DRDER ANG RELATIONS ENVIRUNMENT TESTS
MATCH THE FOLLOWING FEATURF CNMPLEXES®
CaND fANpD PERF (NOT PERFY 1) (NNT FPASS 1)
C(PRES PASS ) (PRES CONTIN 1))
4+ SYNTAETIC FEATIIRES MATCH UNSUCCESSFUL

158
ANSITION IN SYNT NET

FUNCTIOMAL AND CASE STRUCTURES 13

(NONFIN,VERR {READ (AFF.AUX (IS5 (NCM,0BJ (LETTEK (DETERM & 3))13)1)
(CASESTRUCTURE (READ (WHAT LETTER )1
NG STRUCTURE Fgr GIVEN INPUT
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NG
(GO0D SOLDIER )

WORD NR 1 Goan
1. INITYAL PARTICLES 1
(NIL GODOD (INP1 ATY,ADJ NIL NIL NIL UNDET )3

WORD NR 1 P SOLNIER
eIl INITIAL PARTICLES
(N1 )SOLDIER [INP2 NODM, ORJ NI|, MIL ((RPS SING )Y ((PERSNN VINTL 1)
« 11, MERGING
A)
kxaw TRY TO EXPAND CONFIGURATION 3
CONT YSOLOTER (NP3 NOM.QES NIL NIL CC3PS SING )) C(RERSON )INIL )1
% BY COMBINING IT WITH CONFIG NF wORN NR, 1§
1, FOR HYPOTHESIS ¢ INP]
1, 1, CONFIGURATION ¢
(NIL G0OD (INPY ATT, aADJ NTL NIL NIL UNPET 1)
s> FROM LEFT TO RIGHT
SUCCESSFUL TRANSITION FROM (N1 )
TO THE NEw STATE(S) 3 (N2 )
INVESTIGATE THE FOLLOWING SEM_FEATURES:
{NDT RESTRICT )
((PERSON Y1)
((ACT )
SEMANTIC FEATURES MATCM suchssruL. NOMAIN &
((PERSON ))
>»»> ALL TESTS SUCCESSFUL, NEW CONFIGURATION
(N2 YSOLDIER [INP2 NOM OBJ NIL NIL ((3P5 SING ) {(PERSON })
NIl Y(GOOD (TNP1 aTT.an] NIL NIL NIL UNDETA INTL )
<z FROM RIGHT To |EFT
1, 1, 1. FOR WORR 1 Gnob
+ WRONG HEAD OR NO THRANSTTION IN SYNT NET

FUNCTIONAL ANU CASE STRUCTURES &
{NOM,0BJ (SOLDIER (aTT,aADJ GOOD 311
CCASESTRUCTURE (GngD (nF=wHAT S0LNDIER 111}

INg
{CLEVER SDLDIER )

WOQRD NR & 1 CLEVER
oI1¢ INTTIAL PARTICLES ¢
(NTL CLEVER ¢INPt ATT_anld MIL NTL NI|, UNDET ]1

WORD NR_ 3§ OEDIER
ele INITIAL PAPTI LE-
((NY 1SOLDIER (INP2 NOM_NERJ NIL NIL ¢(¥PS SING )Y C(PERSON JINTL 1)
all. MERGING
(A) '
wwak TRY TO EXPAND CONFIGURATION 1t
CCNY I8OLnTeER (TR NOM DRI NIL NIL (€3PS SING )) ((PERSON JINIL N
» RY COMAINING IT WITH gONFIG OF WnRn NE, ]
1, FOR HYPOTHESIS : NP1
1. t: CONFIGURATION 3

[qY] EVER (INP1 ATT,ADJ NIL NIL NTL[UNDET| M)
-ILFEB FEFTITU RIGHT [::::]

SUCCESSFUL TRANSITION FROM (NY )

TQ THE NEW STATE(SY 3 (NP2 ) .
INVESTIGATE THE FOLLODWING SEM _FEATIRESS

(NOT AT )

((PERSON )

(CACT 1)

SEMANTTC FEATURES MATCH SUCCESSFUL, NOMAIN 13
{(PERSON )}
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»>»> ALl TESTS SUCCESSFUL, NEW CONFIGURATION :
{(M2 YSOLOTER (INP2 NOM OAY NTL NIL ((3P3 SING )) ((PERSAN 1)
NIL YCCLEVER (THPy ATT ADJ WIL NIL NJL QUALLINIL )
VPR R IEMT T LEFT g

1, 1. t, FOR WORD ¢ CLEVER
+ WRONG HEAD MR ND TRANSITION IN SYNT NET

FUNCTIgNAL AND CASE %TnuCTURES H
(NOM,DBJ (SOLDTER (aTT.aNJ CLEVER 1))

{CASESTRUCTURE (CLEVFp (DF«WHAT SOLDIER 1))

TN:
(JOHN EATS )

WORD NR ¢ 1 JOHN
«la INITIAL PARTICLES 3
(NIL JOWN (INP1 NOM_OHJ NIL NIL {(MALE 3PS SING 1) ({PERSON JINIL 1)

WORD NR ¢ 2 EATS
ele INITTAL PARTICLES 3
(NIL EATS (INP2 VERE NIL NIL ((PRES J)IRUAL 1)
«11. MERGING
(A)
xkxx TRY TO gXFAND CONFIGURATION 1
(MIL EATS (INP2 VERAR NIL NIL CC(PRES 11auAL J)
* AY COMBINING IT WITH CONFIG 0OF WORD NR, i
1, FPR HYPOTHESIS : INP1 '
1. 1, CONFIGURATION 1
(NIL JoHN (TINRY nOM.QRJ NIL NIL C((MALE XIPS SING ))((PERSON JINMIL bR
=> FRQM | EFT Ta RIGHT
+ WRONG HEAD Dk NO TRANSITION IM BYNT MET
<= FROM RIGHT TO LEFT
- 1¢ 14 1o FOR WORD 3 JOHNW '
SUCCESSFUL DRDER AND RELATINMS ENVIRONMENT TESTS
MATCH THE FOLLOWING FEATURE COMPLEXES:
(aNp ¢MNOT OpJ ) (AND STIHG 3PS )
[ (MALE 3PS SING })
RESULTING DDMATINZ
{(MaLE 3PS SING 3]
INVESTIGATE THE FOLLOWING SEM FEATURES?
ANIMATE
({PERSON 1)) _
sEMANTIC FEATYpFg MATCH SUCCESSFUL, DOMATIN 3
((PER{ON 1)
»»»» K TEgTs SUCCCs§FUL, NEW COMFIGURATION T
(PRED EATS (TNAP VERB NIL NIL ((PRES )IGUAL ) (JOWHN (INP1
NOM.OBJ NIL NIL C{Malg 3PS STNB )) ((PERSON JINIL INIL ))

FUNCTIONAL AND CASF STRUCTURES ¢
(veRg (FATS (NOM.OpJ JOMN )))
(CALFgTRUCTURE (EATs (AGENT JOHN )))
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INE
(THE STONE EATS )

WORD NR ¢ | THE
el INITIAL PARTICLES 3
(NIL THE (INP{ DETERM NIL NIL NIL NIL 1)

WORD WR ¢ 2 STONE
I, INITIAL PARTICLES &
(N1 JSTONE [INP2 NOM,ORJ NIL NIL {(8IMG 3PS 1) ((THING IINTL )1
w11, MERGING )
fa)
kx. . TRY 10 EXpaNO CoONFIGURATTION &
COND ISTANE (INP2 moM,0BJ NIL NIL ((SING 3PS5 D) C(THING DINTL ).
» BY COMBRINING IT WITH CONFIG OF WORD NR,
1, FOR AtPUthes1§ 1 INPY
1. 1. CONFIGURATTION ¢
(NIL THE (INP1 DRTEumM NIL NIL NIL NIL 1))
z> FROM LLEFT TQ RIGHT
SUCCESSFUL TRANSETION FROM (M1
10D THE NEW STATE(S) @ (Nl NB )
MATCH THE FOLLOWING FEATURE COMPLEXES?
(NQT RESTRIC 1
(esING 3PS )Y
RESULTING DOMAIN:
{3ING 3PS )
NEW FEATURE cOMPLEX?
({pEF SInGg 3F§ 1)
»>»> A | TERTS SUCCERSFUL, NEW CONFIRURAYTION 3
CONG N& )STOnE (pNP2 NOM, OB NIL NIL ((DEF BING 3PS ))((THING
JINIL Y (THE (INPy DFTERM NIL NIL MIL NIL INIL 1)
' <z FROM RIGHT Tn LgeT
1, 1, 1, FOR WORD & THE
+ WRONG HEan 0R nf1 TRANSITION IN SYNT NET

WORD MR 1 X %ATS

ele INITYIAL P2RTICLES 1t

(NIL Fatg (INP3 yFgpR HTL NIL ((PRES 3)0UAL I)
+17s MERGING

()

xsex TRY TO EAPAND LONFIGORATINN ¥
(NTL EATS (INP3 YERp NIL NIL ((PRES 1}QUAL 31}
W By CumBTINING IT WITH CONFIG OF WORD NE, 2
1, FOR HYPOTHESIS 3 TNP2
1. 1, CONFIGURATION ¢

L ((NG NE YSTONE (TNP2 NOM,DAJ NIL NTL ((DEF SING 3PS )YI(L{THING )]
IL Y(THE (INMPy DETERM NTL NTL MIL NIL INIL ))
=> FROW (FEFT T RIGHT

+ WRONG WEAD OWF NI THANSITION IN SYNT NET
< FRUM RIGHT 10 LEFT

1, 1, 1, FOR WORD I STONE

SUCCESSFIIL DRPER AND RELATIONS EMVIRONMENT TESTS

MATEH THE FOLLOWTING FEAT(URE COMPLEXESS

[aND (NOT QrJ Y1(aND SThG 3PS 1)

f(DEF SING 3P35 )

RESULTING DOMATING

_((DEF SING 3P§ 1)

INVESTIGATFE THE FOLLOWING SEM_ FEATLRES:

ANIMATE

CCTHING Y

CCENTITY 3)

+ SEMAMTIC FRATURES MATCH UNSIJCCFSFUL

FUNCTIONAL ANMD CASE STRUCTURES 13
ND STRUQTURE FOR GIVEN JnRUT
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Now we start with a number of experiments related to

case. We will make use of on only one surface case frame

so that the reader can concentrate fullyv on the problems of

the experiment in question. The frame is that of 'giv' with

abstract case frame:

dressee

peyson what

AGENT THING

surface case frames:

for funetion adjunct and viewpoint agent:
(AND (NOT SUBJ) (AND TO
(NOT PREP) )

E\rhat]

(NOT SUBJ))

[éddresse;

[?Jdrassetl

for function adijunct and viewpoint what:
(AND (NO
(NOT SUB

[;ddressee]

PREP) (AND BY
{NOT SUBJ))

(addresee |

-4.96.-
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for function adjunct and viewpoint addressee

(AND (NOT PREP) (AND BY (NOT SUBJ))

EXPERIMENT 6. ORDER OF CASES

Problem:

The various slot filling objects of the same head have

particular order restrictions

Solutions:

Use of completion networks

Experimental setting:

will give the following input to the parsing system:
John gives a present to her

(normal transitions to network of adjunct, viewpoint

agent)

John gives her a present

(normal transiticn through other part of the same

network)

S5he gives a present

{idem.)
John gives her

(rejected because incomplete path in network)
John gives to her

(not accepted because one transition was skipped

without inference justification)
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IN3
(JOHN GIVES & PRESENT TO HER )

WORD NR t 1 JOHN
.1, INITIAL PARTICLES !
(NIL JOHN (NP1 NOM,OmJ NIL NIL ((MALE 3PS SING 13 (LPERSON JInIL ))

WORD NR 3§ 2 GIVES
ola INITIAL PAETICLE& )
(NIL GIVES (TNP2 VERR NJL NIL NIL BUAL 1))
eIl MERGING
(&)
kaak TRY TQ EXPAND CUNFIGURATION &
(NIL GIVES (INPR VERP NIL NTIL, NMIL SUAL )]
* BY COMBINING IT WITH CONFIG NF WORD NR, 1
1, FOIR HYPOTHFSIS : NP1
1, 1, CONFIGURATION 2 _
(NIL JOMN (InPY nOm,08d NIL NIL C(MALE 3PS SING )Y ((PERSON JINILY)
=» FROM LEFY 10 RIGHT
+ WRONG HEAD OR NO TRANSITION TN SYNT NET
¢z FROM RIGHT TQ LEFT
1, 1. 1, FOR WORD ¢ JOHN
SUCCESSFi)L ORDER AND RELATIONS EMVIRDNMENT TESTS
MATCH THE FOLLOWING FEATURE COMPLEXESE
(AND (NOT 0ORJ ) (aNN 3PS SING 1)
((MALE IPS STING ))
RESULTING DOMATHNE
((MALE 3PS SING 1) :
INVESTIGATE THE FOLLOWING SEM_FEATURES?
PERSCN
((PERSDON 1))
SEMANTIC FEATURFS MATCH SWCCESSFUL, DOMATIN 3
((PERSCN J)
»»3> ALl TESTS SUCCESSFUL, NEW CONFIGURATION 2
(PRED GIVES (INP2 VERR NMIL NTIL NIL DUAL YCJOHN (INP4 NOM,NRJ
NIL NIL ((MALE 3PS STnG 1) CCPERSDN YINTL JINTL 1)

WORD NR ¢ 3 A
oI1. INITIAL PARTICLES
fHTL A (IMPX RETERM NTL NI NIL NIL 1)
« 11, MERGING
(AY
wxrx TRY TD EXPAND COMFIGURATIAN 3
INIL A CINP3 DETER™M NIL NTL NTL. NIL 1)

* BY COMBINING IT WITH GOMFIG OF WORD NR, 2
1, FOR HYPOTHESI3 t INPR

1. 1. CONFIGURATION 2 :

{PRED GTVES (InP2 VER® NIL NTL NIL QUAL J(JOHN (INPL NOM.OBJY NTL
NIL ((MALE TP§ SING ))[{PERSAN JINIL INIL 113

¢s FROM RIGHT TO LEFT

1e 1. 1, FOR WORD § GIVES
+ WRONG HEADN DR ONO TRAMSITION IM SYMT NET
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WwORD NR T 4 PRESENT
ole INITIAL PaRTICLES 3
((Ni JPRESENT (INpa NOM_OHJI NIL NTIL ((3P5 SING ))C(THING YINIL )
+I1Ts MERGING
(8
akww TRY T0O EXPaAND COMFIGURATION 1
({N1 JPRESENT (INpY MNOM,ORY NIL NIL ((3PS STNG I CCTHING JINTL 93]
+« BY COMBINING IT WITH ¢OWFIL OF wORD NR, 3
1. FOR HYPDTHESTS t upd
1. 1. CcONFIGURATION
(NI A (Inp3 METEmm NIL ONTL NIL NYL )J
3> FROM LEFY T0 RIgHT
SUCCESSFUL TRAMSITION FROM (N1 )
TD THE NEW BTATE(S) 3 (N4 Ne )
MATCH THE FopiLnewlNG FEATURE COMPLEXES:
SING
(L3RS SING V)
RESULTING DOMATNY
C{IPS S5ING )
MEW FEATURE COMPLEX!
(TUNDEF %P5 S1NG )0
»>»> A TESTS SUCCESSFuUL, NEW CONFIGURATION 3
(N4 NB IPHESEMT (INP4 NOM DR MIL NIL (C(UNDEF 3PS SING )3(C
THIMG IYNIL ¢4 (INFE OFYERM NI MTL NTL MIL INIL 1)
<z FRPM RIGHT T LEFT
1. 1, 1, FOR WORD § A
« WRONG HEAD DR NO TRAMSITION IN SYNT NET
B)
kkkk TRY 10 FAPAND CORFIGHRATION ¢
(N4 NE& JPAESENT (INP4 NOM,ORY MIL NIL C(CUMDEF SRS SIHNG 1) [ (THINS
JINIL YCA (IMPT pDETERM NIL NIL NIL NIL INIL 1)
* BY COMBINING 1T WITw CONFLG NF WORD NR, 2
1, FOR HYPOTHESTS 3 Inp2
1. 1. COMFIGURATIOM 3
(PRED GIVES (INP2 VERR NJIL NTL NIL QUaAL ) (JOHN (1NP1 NDM, AR NIL
MIL (C(MALE 3PS SInG YV CFERSON JINTL NI 1)
<=z FRAM RIGHKT T LEFT
1, 1, 1, FOP WORD ! GIVES
&UCCESSFQL NROER AMD RELATIONS ENVIRQNMENT TESTS
CONSULT CadE FRAMES WITH SYNT FEATURES 1
{(UNPEF 3PS SING DY)
SUCCESSFUL TRANSITIOM IM SEMANTIC LETWORKS
RESULTIMG TRIPLES (FEATURES % STATE w CASE)
({(TUNDEF 3PS STNG ) (62 FIN WHETY ) (((UNDEF 3PS SING })(G3 )

!DDRESSFF 11

i} MATCH THE FOLLuwl,ﬁ-éFMAMTIc FEATURES
. (LTHING )1 -
v WITH FEMTURES tF RESP, CASESR
v O MHAT
VOTHING
\SEM FEATURES #ATCH succecSFUL
ADDRESSEE
PERSON
NGO SEM FEaTUKES mATCH J

»»>> ALl TFSTS SUCCESSFUL, NEW COMEICURATION 3
{NTL GIVES (INpA VEWH NTL (j52 FIN[INTL QUAL 3 (JOHN (1P}
NiMeNBI NIL NTi ((MALE &FS SING ) )fpsisdn J%fii]JNIL V(PRESENT {INF
W

NOM DRI NI MTL C(UNDEF 8BS SING 1) ((THING YXWHAT| Y (A (INP3 DETERM
iﬁNIL NTL NMIL NTL YNTL )))
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experimental results:

-WORD NR 1 5 T0
1. TRTITTAL FPARTICLES
(NTL T0O (INPs CASEST NIL HMTIL NTIL NIL )
«JI1, MERGING
(A
axkw TRY TO FxPAND CONFIGHRATINN 13
(NIL TO (INPS CASEST NTL NYL NIL NIL 1)
* AY COMRBINING IT WITH COHFLG OF WORND MR, 4
1. FOR HYPDTHESTS 3 TnP4 '
1. 1, CONFIGURATTION 3
(NI). GIVES (IMP2 VERR MIL (G2 FIM INIL Qual J{JORN {INP1 sD#,0HJ
NIL NIL (fMaLE 3PS SIng 1) C(PERSON DINTIL INIL ) (PRESENT (INPa NOIM N0}
NIL NIL ((UNRFF 3FS SING J)((THING JYwHAT (A (INPX DETRRM NT| NIL
NIL NIL YHIL )))
E» FROM (EFT Tn RIGHT
+ WRONG HMEAD OR NO TRANSITION IN SYNT NET
<z FROM RIGHAT TO LEFT :
1, 1, %, FOR WORD ! PRFSENT
+ WRONG wnEsr DR WO TRANSITION 1IN SYNT NET
1. 1., 2. FOR WQRD 1 GIVES
+ WRONG HEAD OR NA TRANSTITION IN SYMT NET

WORD NR t & HER
L1, INITIAL ParRTICLES 3 :
(NTL HER (IMPE PRON,OAJ NTL NIL (C(SING OBJ 3PS J)((PERSAN JINIL 1)
«I11, MERGING
&)
wakwe TRY 10 EXPAND CONFIGURATINN
(NIL HER (INPe FRON,OR) NIL NIL ({SIMG DBJ 3PS ))((PERSON YINTL |
* BY COMAINING IT wiTH CONFIG OF WORD NR, &
1, FOR HYPDTHFRTS ¢ INPS
1. 1, CONFIGURATION 3
(NTLL TO CINPS CASEST NIL NYL NIL NIL ))
z» FROM LEFT T RIGHT
SUCCESSFUL NRPDER AND RELATIONS ENVIRONMENT TESTS
NEW FEATURE COMPLER? )
((PREP TO SING NrJ IPS I
»»»> ALL TESTS SUCCESSFUL, NEw CONFIGURATION 3
_ {NIL WER (INPR PRONNARJ NIL NIL ((PREP TO SING 0BY 3PS ))((
PERSON yyNIL yfTO (1NPs CASEST N1L MIL NIL NIL ¥NIL 1)
<x FRNM RIGHT To |EFT
1. 1, 1, FOK WORD 3 7O
+ WRONG HFAD QR NN TRANSTITION IN 8SYNT NET
(R :
kxwx TRY TO FYPAND CONFIGURATYION 3
(N1L HE® (INP& PRON, O8] NIL NIL C{PREP TO SING DRJ 3PS J)IrPEeSuW
YINIL 3 ¢TD ¢IWPS CASEST NIL NIL NIL NIL JINIL M)
& RY COMAINING 1T #ITH CONFIG OF WORD NR. 4
1, FUR HYPOTAESIR ¢ INP4Y
fo 1. CONFIGURATIODN 3
(MIL GIVES (INP2 VgRA NIL (62 FIN INIL GUAL ) [JOMN (INPY NOM OBJ
NIL ML ((MALE 3PS STIMNG )Y ((PERSDR }INTL INIL Y{PRESENRT (INPJ NOM_ R
MIL NIL (CUNPDEF 3PS STING 1) (CTHING 1YWHAT ) (A (INPZ DETERM NTL NIL
NTL NTIL INIL 1Y)
=% FRAQM {_FFT TD RTIGHT
+ WROMG HEAD OR N THANSITION IN SYNT MET
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¢z FROM RIGHT 10 LFFT

1, 1. 1. FOR woRND 1 PRESENT
SUCCESSFUL ORDER AND RELATIONS ENVIRONMEKT TESTS
+MISSING CASE R FUNCTION IN S5FH NFTWDRK

1, 1. 2, FUR WORD 1 GIVES
SUCCESSFUL OFPDER AMD PELATIONS ENVIROMMENT TESTS
CONSULT cASE FRAMES WITH SYNT FEATURES :

((PREP TN SING 0ARJ 3PS 11}
SUCCESSFUL TRANSTITION 1IN SEMANTIC MNETWORKS
RESULTING TRIPLFS (FEATURFS % STATE « CASE)
(CCCPREP Tn SING DAJ 3Ps )IFIN [APDRFSSEE])) -
MATCH THE FOLLAWING SEMAmJ1C'FEaTu;Eq

((PERSON ) —

WITH FEnt/gEe OF RFSP CABES

LDDRESSEF

PERSOM : :

SEM EEATUﬂFS MaTrH SUCCESSFLUL |

>35> ALL TESTS SBUCCESSFUL,y NEW C SURATION
(NIL GIvEg rIMpp VERB NIL NIL Gual Y (JOWN (INPL NOM_ DRJ
o

NIL NI [(HALE 3rs SING 1 ((PERS INIL INIL J(PREBENT (INP4 NOM, DAY

HIE NI % (DEF Ip N IJCCTHING JYWHAT Y(A (INPY PDETERM MIL NTH
I lt M L Pe PRON,DBJ NIL NIL ((PREP TU SING DBJ ZIFS )) I

HE
fPERSON 1iﬂnansgea|)(rn (INPS CASEST w~IL NIL NIL NLL INIL 1))

(VERp (GIVES (NDM.DRJ JoRN J(NOM, 0BY (PRESENT [DETERM & 1)) (PRON,NRY
(HErR (CAsEgl v0 1113)
(CASESTRULTURE (GIVES (AGRENT JOMN } (UHAT PRESENT ) {ADDRFSSEE HER )))

INZ .
(JOHN GIVES HER A& PRESJERNT )

WORD NR @ 1 Jany
«ls INITIAL PARTICLES ¢
(NIL JOWN (INPP NOM_OAJ NIL NTL ((MALE 3PS SING ) ((PERSDN )INIL )}

WORD NR ¢ 2 HIVES
ala INITIAL PARTICLES 3
(NTL GIVES (INP2Z yEgBR NTIL NIL NIL QUaL )
W11, MERGING
(a) .
wikw TRY TD EXPAND CONFIGURATION
(NIL - GIVES (InNP2 VERA NIL NI NIL BUAL
*x AY COMBINING IT WiTW COWFIG OF WORD NR, 1
1, FOR HYPOTHESIS 1 INPH
1. 1, CONFIGURATIDN 1
(NIL JOHN (I8Pl MOML0Bd MIL NIL CCHALE SPS SING )J)I(PERSON ])NIL )
g>» FROM LEFT TO RTGHT
+ WROMG HEAD OR HO TRANSITIOM IN STNT NET
€3 FROM RIGHT TO LEFT
1, 1. 1. FOR WHORD 2 JOHN
SUCCESSFUL ARNER aMND RELATIONS ENVIRONMENT TESTS
MATCH THE FOLLNWING FEATURE CNMPLEXESS
CAND (NAT NAJ Y CAND 3RS SING 1)
((H&LE 3PS SING 1)
RESULTING NOMAIN?
((MALE 3PS SING ))
INVESTIGATE THE FOLLOWING SEM, FEATUHES:
PERSDMN
((PERSON 1))
SEMANTIC FEATURES MATCHW SUCCESSFUL, DDM&lN H
((PERSON 1)
»»»> AL| TESTS SUCCESSFUL, NFW COMFIGURATION 13
(PREN GIVES (INP2 VERM NIL NIL NIL QUAL ) {JOHN (INP1 NOM,0EJ
NIL NIL ((MalE 3PS SING 1)YC(PERSON JIMIL XYNIL )
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WORD NR &t % HER

»1, INITIAL PaRTICLFS 3 .
(NIL HER (INp3 PRON_ORJ NIL NIL ((SING OAJ 3PS5 JIXCIPERSON JINIL 1))
«11, MERGING

(a3

kuww TRY T EXPAND COMNFIGURATION 3
(NIL HER ([INP3 PRON,0BJ NIL MIL (L3ING OBJ 3PS )) ((PERSON IIMTL )
# BY COMBINING IT WITH CONFLIG OF wORD NR, 2 -
1, FOR HYPOTHESTS 3 InP?
1, 1, CONFIGURATION. 3
(PRED GIVES [INP2 VERR NIL NIL NIL 2UAL ) (JOKN [INPL NOM, OBJ MIL
NIL C(MaLE ZPS STNG JYC(PERSON JINIL INIL ))
¢z FROM RIGHT TO LEFT
1, 1. 1, FOR WORD t GIVES
- SUCCESSFUL ORDER ANMD RELATIONS ENVIRONMENT TESTS
T CONSULT CASE FRAMES WITH SYNT FEATURES 1
((SING 08I 3PS 1)
SUCCESSFUL, TRANSITION IN SEMANTIC NETWORKS
RESULTING TRIPLES {(FEATIURES % STATE + CASE):
(CL{SING nBJ 3ps ) (G2 FIN jEEEj]J((tSINs URJ 3PS 1363 )

ADDRESSEE] ))
v MATCH THE FDLanINF,,hE‘HhNTIC FEATURES

v (LPERSNN ) -
v WITH FEATUNRES UF RESP, CASES
b OWHAT T
VIHING
ND SEM FEATUSES MATCH
‘ADDRESSFE

PERSONM
SEM FEATURES maTpH SUCCESSFUL

LEES S ALL TEQTS SUrneSSEUL, NFWTUGthWITIUN H

GIvEg (Inp2 VERB NIL NIL BUAL Y CJORM (INPY1 mOM DB
NIL NIL :(MALE Zps sING YI((PERSD

NTIL INIL J(HER {INPE PRON, (B
NI NI ((SING oRJ Tps ))((PERSOM ) JADNRESSEE {1))

WORD NR & 4
eI, INITIAL PARTICLES ]
(NIL A (INP4 DETFRM NIL NIL NIL NIL })
w11, MERGING
(&)
txwk TRY TD EXPaND cONFIGURATION 1
(NTL A (TNPA DFETERM NIL NIL NIL NIL M)
* BY COMBINING IT WITH COnFLE OF wORD NR, 3
1, FOR HYPAOTHESIS ¢ TNPJ

1, Y, CONFIGURATENN &

(nIL GIVES (Inp2 VERB NIL (653 INIL QUAL ) (JOHN [INFY NOM, ORJ NIk
NIL C(MALE 3PS SInG 1YC(PFRSON YINIL INIL J(HER CINPE PRON,URJ NTL
NIL CC3ING RS 3ps JI{(PERSON Y)ADDRESSEE )))

a» FROM LEFT TD RIGHT

¢ WRONG HEAD 08 NO TRANSITIOM IN SYNT NET
ce FROM RIGHT T LEFT
1, 1. 1, FOR WORD I HER
¢ WRONG MEAD 0% HO TRANSTITION IN SYNT NET
1, 1, 2, FOR WpRD ¢ GIVES
» WRHIMG HEAN QR MO TRAMSTITION IN SYNT NET

WORD NR ¢t S PRESENT

als INITTAL PARTICLES

(N1 YPRESENT (INPS NOM ORJ NIL NIL {£{ZIPS SING JICLTHING JINTL )
+11. MERGING
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{a)
waxw TRY TD EXPAND COWFIGURATION
t(N1 JPRESENT (INPS NOM,08] NTL NIL ((3PS STNG )) ({THING IINIL })
 BY COMBINING IT WITH CONFIG OF wORD NR, 4
1, FOR WYPNTHESTS 1 TNP4
l. t, CONFIGURATION ¢
CNTL A (INP4 pETERM NIL NIL MIL HTL )
= FROM LEFT TD RIGHT
SUCCESSFUL TRANSITIDN FROM (N1 )
TO THE MEW STATE(S) f (nd N& )
MATCH THE FOLLUWING FEATURE COMPLEXES:
SING .
(C3P5 SING ))
RESULTING QOMATNY
(3PS SING )
NEW FEATURE COMP|EX!
f(UNDEF 3PS SING V1)
5>»> AL TESTS SUCCESSFUL, NEw CONFIGURATION ¢
(ING N6 IPRESENT (INPS NOM,ORJ NI NIL C((UNDEF 3PS SING ) ([
THING JINIL YC(& [INP4 DPETERM NIL NIL NIL NIL INIL 3)
<z FROM RIGHT Tn [EFT
1! 1- 1a FOR wORD 3 &
+ WROANG MEAD 0K N TRANSITION IN SYNT NET
(B)

akux TRY 70 EAPAND CONFIGURATION i
L(NL N& YPRESENT (INPS NOM_DRY KTL NIL ((UNDFF IPs SIMG Y)Y (CTHIH
YINIL Y& (INPg DETERM NTIL NIL MIL NIL INIL 3)
¥ AY COMBINING IT WITH CONFIG OF WORD NR, 3
{1, FOR HYPOTHESIS t I[NPX
1, 1, CONFIGUARATINN ¢
(NIL GIVES (INP2 VERB NIL (B3 INIL QUAL ) (JOHN (INPY NUOM,DRJ NTL
NIL C{MaLE xP5 3Tng )){(PERSON JINIL JINIL J(HER (INP3 PRON, DaJ MTL
NIL (¢SING NRJ 3PS )Y} ((PERSON I)AQDRESSEE )))
2> FROM |EFT T RIGHT
+ WROMG HEAD OR MO TRANSITION IN SYNT NET
e FROM RIGHT Tn LEFT
1. 1. 1, FOR wORD ! HER
¢ WRONG HMEAD DR NO TKANSITION IN SYNT NET
1. 1, 2, FOR WORD t GIVES
SUCCESSFUL ORPER AND RELATIOMS ENVIRGNHENT TESTS
TeONSULT CASE FRAMES WITH SYNT FeEaTURES 1
((UNDEF B3PR8 .SING 1)
SUCCESSFu, TRANSITION 1N SEMANTIC NETWORKS
RESULTING TRIPLER (FEATURES # STATF % CASE)
((C(UNDEF 3PS gTuG ))FIN[NHAT|])
MATCH THE FOLLOWING SEMANTIC FEATURES
CC(THING ))
| WwITH FEATURES nF RESP, CASES
WHAT
THING
| SEM FEATURES MaTrCH SUCCFQSFUL

33> ACL TESTS SUFCEGSFIL s NFW COMFIGURATION ¢
: (NTL BIVES (TN23 VERR NI N:[L OUAL Y [JNHN (INAY NDM, 0B

NI RIp C((MALE 3PS5 STmG YI({PERSON—TINIL INIL Y(HER (INRP3 FRNN,0BJ
NIL NIL (CSInG DRJ ZPS& ) ((PERSON JIANDRFSSEE )) (PRESKENT (prs .
NOM.08J NIL NT| (CUNPEF 3PS SING )) ((THING YTWHAT]) (4 {INP4 DETERM
MNIL NTL NFL NTL INTL 93D

FUNCTIAONAL AND CASE STRUCTURES
(VERB (¢GIVES (NOM_DAJ JOHN ) (P
2111

(CASESTPUCTUPF (GIVES [aGENT JOHN ) (ADDRESSEE . HER ) (WHAT PRESENT 1))

RON,08J HER ) ENDM,OBJ (PRESENT (METERN

-4.103 .-



sxperiments

TNy
SSHE GIVES 4 PRESENT )

CWORD NR @
+T. INITIAL PaR TCLFS :
(NTL gHE (INPy Pgfn DRI NIL NIL ((SING SUBJ 3PS 1) ((PERSON )INTL 1)

WORD MR ¢ GIVES
eTs INITTIaL PARTICLES ¢
(NTL GIVES (INP2 VERB NIL NIL NIL QualL )}
«I1. MERGING
(&)
wken TRY TO EXPAND CONFIGURATION 3
ENTL GIVES (INP2 VERS NIL NIL NIL QuUAL 1))
* BY COMAINING IT WITH CUONFLIG OF WOaQ NH, |
i, FOR HYPOTHESIS 1 INPY
1, 1, CONMFIGURATION 2
(NIL SHE (INP1 PRON,ORJ NIL NIL ((3ING SyURI 3PS 31 ((PENSON JINIL 1
x> FROM LEFT TUO RIGHT
+ WROMG HEAD OR ND THAMSITION IN SYNT NET
<t FROM RIGHT TU LEFT
t, 1. 1. FOR WORD & SHE
SUCCESSFUL. NRDER AND RELATIANG ENVIRONMENT TESTS
MATCH THE FOLLDWING FEATURE COMPLEXES?®
(AND (NOT Q8] Y(AND 3PS SING 1)
((5TNG SUB] 3PS D))
RESULTING DnbINg
(ESTNG SURJ 3PS 1))
TNVESTIGATE THE FOLLOWING SEM FEATURES:
PERSON
({PERSON M)
SEMANTIC FEATURES MATCH SUGCCESSFUL, NOMAIN ¢
((PERSNN 1)
»>>> AL TEsTR SUCCESSFuL, NEW CONFIGURATINN @
(PRED GIVES (INP2 VERR NI NIL NIL QUAL 1(SHE (INP] PRON, nBJ
NIL NIL ((SING 5080 ¥P5 I)C(PERSON XINTL INIL 1)

WORD NR 1 % 4
s, INITIAL PARTICLES @
(NIL A (TNP3 DETER™ NTL MIL NI NIL M)
o171, MERGINDG
(A
waek TRY T FAXPAGD COMFIGURATION 1
(NTL & CINPY DETERM NMNI1L NIL NIL NIL ))
* RY COMBINING IT wITH CONFIG OF WwORPN NR, 2
1, FOR HYPDOTHESRIS 1 INPR
1, 1, CONFIGURATION 3
(PRED GIVES (Iwpr VERPE NIL NIL NIL 2UAL )Y(3WHE (INF1 PRON,DHJ NIL
NTL C((SING SUAT ¥PS JICIRERSAN JINTL INIL )
«2 FROM RIGHT TN LEFT
t, 1, 1, FDR WORD & GIVES
+ WRONG HEAD OR NO TRANMSITION IN SYNT NET

WiIRD NR & 4 PRESENT

wls INITTAL PARTICLES

{(hY YPRESENT (IMpua NOK _DSJ NIL NIL [((3PS SING JYCCTHING JINTIL ))
eI1T. MERGING
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(a) ‘
*eww TRY TO FYPAMD CONFIGURATION 13
((N1 JPRESENT (INP4 NOM OHJ NIL NIL C(FPS STNR MY ((THING YINIL 3
*« BY COMPINING IT WITH COANFIG OF WARD MR,
1. FOR HYPOTHES]S 1t (NP3 :
1. 1, CONFIGURATION 1@
CNIL A (INP3 PETERM mIL NIL NIE NIL )Y
w>» FROM LEFT TO RIGHT
SUCCESSFUL TPANSIYION FROM (r1 )
TO THE NEW STATE{S) 2 (N4 N& )
MATCH THE FOLLOWING FEATURE CNMPLEXES:
STNG
(3PS SING 3
RESULTING ONMAIN:
[(3IPS SING 1)
MEW FEATURE COMPLEX®
((UNBEF 3PS SING )
»>»»> ALL TESTS SUCCESSFUL, NEW CONFIGUPATIAN 1§
((Nd Ne JPRESENT (INP4 NOM ORJ NIL NIL ((UNDEF 3PS SING )Y ([
THING YINIL (& (INP3 DETERM NTL NYL NIL NIL INIL 1)
<3 FROM RIGHT TG LEFT
1. 1. t. FOP wARD @ A
+ WRONG HEAD 0K NG TRANSITIOM IN SYNT MET
(83 : ‘

wawx TRY To FYPAND COnFIGURATION
((N4 N6 YPRESENT (TNP4 NOM OBJ MIL NIL CCUNDEF 3P5 SING 1) ((THING
YINIL €A (INPZ DETERM NIL NTL NTL NIL INIL 1))
. BY CoMBINING 1T WITH CONFIG AF wWORD NR, 2
1. FOR RYPOTHESIS 1 TNP?
1., 1. CONFIGURATION ¢
(PRED GIVES (T:npe VERB NIL NIL MNI{ QUAL )(SHF (INPY{ PRON,DBJ MIL
NIL ((STMG SUBJ 3PS )Y C(PERSDN JINIL JINIL )}
<= FROM RIGHT Ton LEFT
1, 1, 1, FOR wORPD 1 GIVES
SUCCESSFUL OFDFR AMD RELATIONS ENVIRONMEMNT TESTS
CONSULT CASE FRAMES WITH SYNT FEATLRES @
(LUNDEF 3PS SING )) _
SUCCESSFUL TRAMSITINN IM SEMANTILC NETWORKS
RESULTING TRIPLES (FEATURES # STATE # CASE)

CCLCUNDEF 3PS SING 1) (52 FIN _TWAAT) ) CCCUNDEF 3PS SING )) (63 )
ADRKESSEE |1 ’

MATCH THE FU!LHNTNG.SFMANTIF FEATURES
Y LITHING ) -
v WITH FenvuﬁFs nF RESP, CASFS
v OWHATT
LUOTHING
VvSEM FEATURES MATCH SUCCESSFUL
‘ADDRESSFFR
PERSOM .
ND 5eM FEATURES MATCH
»»>»> AL TESTS STCCESSFUL, NEW LUNFIGUREATINHE
(NTL GIVES (INP2 VERS NIL (G2 FIN INIL OUAL ) (SHE (INPY
PRON,ORJ NIL WIL ((8THG SURJ 3PS ))((FERSON YINIL INIL ) (PRESENT ¢
INPA NOM, OBJ NI NI C((UNPEF 3PS SING 1) C(THING JIWHAT J (A (INPY
DETERM NIL NIL NTL NIL INIL YD)

FUNCTTIONAL AND CASE B3TRUCTURES @
(VERR (GIVES (PRON,.O8J SHE ) (NOM,QBJ C(PRESENT (DETERM A 1))))
(CASESTRUCTURF (GIVES (8GENT SWE ) C(WHAT PRESENT 3))
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INg
(JOWN GIVES MER )

" WORD NR Ot 1 JOHN
eTo INTTIAL PARTICLES 1
C(NIL JOHN EINPY NOM_DRJ NIL NIL ((M&LF 3PS SING )IC(PERSON )INIL )

WORD NR 5 2 GIVES
slo INITYAL PARTICLES ¢
(NIL GIVES (TNP2 VERR NTL NIL NIL QUAL 1)
LI1, MERGING
(&)
k*wk TRY TD EXFAMC CONFIGURATIOM 1
(NTL GIVES (INP2 VERR NIL NIL NIL RQUAL ))
* RY COMBINING 1T WITH COMFIG OF WORD NR,
1., FOR HYPOTHES]S ¢ INP]
1, 1, CONFIGURATINN 3
{NIL JOKRN (TNP1 NAM ORJ NIL NIL ((MALE 3F8 BIMG 1) ((RPERSOMN YINIL )
£» FROM LEFT 70 RIGHT :
+ WROMG HEAD NR ND TRAHBITINN IN SYNT NET
<3 FROM RIGHT TO LEFT
1, 1. 1, FOR WORD & JOHWN '
SUCCESSFLIL OFDER AND RELATIONS FMVIRDNMENT TESTS
MATCH THE FOLLOWING FESTURF COMPLEXESE
(&ND (NOT ORJ Y LAND 3PS SING 3)
((MALE 3PS SInE ))
"RESULTING DOMATIME
f(MALE 3PS SING I
INVESTIGATE THF FOLLOWING SEM_FEATURES:
FERSON )
((PERSCN 1)
SEMANTIC FEATURES MATCH SUCCESSFUL, NOMAIN 1
((PERSON )] ‘
»»>» AL TESTS SUCCESSFUL, NEW CONFIGLRATION 13

(PREG GIVES (INPZ VERR NIL NIL NIL WUAL ) CJOHN (INP1 NOM,ORJ
NIL NIL ((MALE 3PS SING J)((PERSON )INIL INIL M)

WORD NR 1 3 R
ol INITIAL PAF¢§CLE$ :

(NTL HER {INPY PRON,UAJ NIL NTL ((SING OBJ 3PS )I((PERSON )INIL I3
.11, MERGING
A/

#knxk TRY Tp Expan0 ConFIGURATION ¢
(NIL HER (T™P3® PRON,DBJ NI1L MIL ((SING OBJ 3PS })[(PERSON )INIL
* BY CcOMBINING IT wiTH CONFIG 0OF WORD NR, 2
1. FOR HYPOTHESTS  TMNP2
1. 1, CONFIGURATION 3
(PRED GIVES rINPZ VERR NTL MNIL NIL QUaL Y(JOHN (INP1 NDM,NRJ NIL
NIL ¢(¢MALE ZPs sING )] C(PERSON YIMIL JINIL D}
«= FROM RIGHY 10 LEFT
1, 1. 1, FO'F WORD § GIVES
SUCCESSFUL URNER AND RELATIONWS EFNYIRONMENT TESTS
CANSLLT CaSF FRAMES wWITH SYNT FFATURES 3
((SIMG OAJ 303 Y1)
SUCCESSFUL TEANSTYIDN IN SEMANTIC NETWQORKS
RESULTING TRIFLeS (FEATURES » STATE #« CASE).
(CECSING nRD FPS 1) (GR FIN JWHAT (Y([(SING DHJ 3PS ))(G3 )
| ADDRESSEE] 1) o
MATCH THF FOLLNDWING SEMANTIC FEATURES
f(PERSON )
wITH FEATURFES nF RESP, CABES
WHAT
THING
NO SE™ FEATURES MATCH
ADDRESSEE
PERSON
SEM FEATURES MaATrH BUCCFRAFY
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(NIL RIVES (Inp2 VERB NTL NIL QUAL Y {(JOHN C(INPY NOM_ORJ
NIL NIL ((MALE 3PS SInG YI[(PERSD! IL INIL Y(HER (INPE PRON,DR)
NIL NIL (C(STwG DAJ 3PS II((PERSON JIADDKESSEE 1))

»>»» ALL TESTS suécssgsﬁL.’NEw“cb?iijiuaTlnw :

FUNETIONnL AMD GASE STRUCTURES 3
NO STRULTURE FOR GIVEN INPUT

N3
JOHN GIVES TD HER )

WORD MR B 1 JOHN
ol. TNITIAL PARTICLES g
(NIL JOWN (INPg NOM _Upg NIL NIL ((MALE 3P3 SING )] (CPERSON JINIL I)

WORD NR ¢t 2  GIVES
el INITIAL PARTICLES 1 R
{(NIL GIVEs (INP2 vEpb NTL NIL NIL GUAL M
174 MERGING
(A}
wkww TRY TO EXPAND CONFIRURATION &
(NTL GIVES (JHR2 VERB NIL NIL NYIL QUAL 3)
* BY COMBINING IT WITH CANFIG OF WORD NR, |
1, FER HYPQTHESIS & INP1
1, 1, CONFIGURATION 1
(NIL JOHN (INP1 WBOM,0RJ NTL NIL ((MALE 3PS SING 1) ((PERSOMN JINTL 3
x> FROM LEFT TO RIGMY
¢ WRONMG HEAD OF NO TRAMSTTION IN SYNT NET
<3 FROM RIGHT TO LEFT
1, 1, 1, FORE WORD & JOKHN
SUCCESSFUL DRDER anD RELATIONS FNVIRONMENT TESTS
MATCH THE FOLLOWING FEATURE COMPLEXES:
CaND CNDT GBJ 3 (aND 3PS 3ING )
f(MALE 3PS SING 1)
RESULTING NOMAING
((MaLE TIPS SThHE 3)
INVESTIGATE THE FOLLOWING SEM,FEATURES:
PERSDN
(C(PER3ON 7)
SEMANTIC FEATURES MATCH SUCCESSFUL, DOMAIN @
: (CPERSON )}
*»>» ALL TESTS SUCCESSFUL, NEW COMFIGURATION 13
(FRED GIVES (INP2 VERB NIL NIL NIL BUAL 7 (JOHN (INPY NOM, ORI
NIL NIL ((MALE 3RS SING ) ((PERSON YINIL INTL ))

WORD NR & 3 T0
o1, INITIAL PARTICLES
(NTL TO (INPT CASESY NTL NIL MNTIL NIL )
LIT, MERGING
(&)
raak TRY VO EXPAND CONFIGURATION ¢
(NIL TO ¢TNP3 CASEST MNFL NIL NI NTL ))
« BY COMBINING IT WITH CONFIG OF WORD NR, 2
i1, FOR HYPOTHES1S & JuP2
1- 1- CDNFIGUHATIUN !
{PRED GIVFS (Tnep2 vERR NIL NIL NTL QUAL ) (JOHN (INPY NOM_ DBJI NIL
NIL C(MALE 3ps SING D) ((PEFSON IIMIL INIL ))
¢«= FROM RIGHT T LEFT
1. 1. 1, FOR wnRiz 1 GIVES
* WRONG HEAD 0OR NO TRAMSTITINN IN SYNT MNET
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WORD NR ¢ 4 HER
sl INITIAL PARTICLES _
{NIL WER (INPu4 PRON_DRJ NIL MIL C((SING GBJ 3PS 3] ((PEKSUN JINIL 1)
«I1. MERGING
“an _
kukw TRY TO FXPAND CONFIGURATION 3
(NJL HER (INP4 PRON,DBJ NIL NIL ((SING OHJ 3PS )1((Ptn%n~ IINIL )
« BY COMBINING IT WITH PONFIG QF WORD NR, 3%
1. FOR WMYPOTHESIS 1 (NP3
1. 4. cONFIGURATION
(NTL TO (rmP3 pAspsy NIL NIL NTL NIL )
a» FROM LEFT TO RyguT
SUpCESSFUL ORpER AND RELATIONS ENVIAOMNMENT TESTS
NEW FEATURE rOMPLEXS
((PREP TD SInG onRd 3PS 1))
s>»»» ALl TESTS SUCCESSFUL, NEW CONFIGURATION
(NIL HER (INpd ppON,ORJ NIL NIL C(PREP TO SING NWJ 3PS YI((
PERSnN 1ImT Y(Tg (Inpd CASEST NIL NTIL NTIL NIL INIL 1)
<n FROUM RIGHT T0 LEFT
1. 1. 1, FOR WORD % To
+ WRDNG HEAD OR NO TRANSITION IN SYNT NET
T (BY ~
‘ kwxkk TRY To ExpayD ConFIGURATION @
(NIL HER (INP4 PRON,OBJ NIL NIL ((PREFP TD SING OBJ 3PS )Y ((PERS3AN
VINTL DCTO (INPZ CASESY NIL NIL NTIL NIL INIL 1)
* AY COMBINING IT WITH CONFIG OF WRRD NR, 2
1, FOR HWYPDTHESIS 1 NP2
1. 1, CONFIGURATION
(PRED GIVES (InP2 VERB NIL NIL NIL SUAL ) (JOHN (INPY NOM,DEJ NEL
NIL ((MALE zIP& SING 1)((PFRSON JINIL INTIL ))
‘€= FROM RIGHT To LEFT
te 1. 1. FOR WORD 3 GIVFS
SUCCESSFUL DRDER AND RELATIONS ENVIRONMENT TESTS
COMSULT CASE FRAMES WITH SYNT FEATURES :
{({PREP TO SING DBJ 3PS M)
«NG TRANSITION IN SEM NETWORK

FUNCTIONAL ANN CaSE STRUCTURES @
NO STRUETURE FOR GIYEN INPUT
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EXPERIMENT 7: Surface case signals

Problem:

Morphological indicators may be reguired for a certain

cage relation {although this is not very common in English)

Solutiocn:

Introduction of syntactic features and matching with feature
complex in surface case frame.

Experimental Sekting:
We will give the following input:

John gives a present to she
(no successful transition in case network due to un-
satisfied condition; compare this with 'John gives a
present to her. Notice how economical the features

can be due to tle relevance logic underlving feature
matching.)

Experimental results:

INe ‘
(J0uN GIVES a PRESEMT T SHE )

w?PD §§T§AL19 R*??EES
- L} A - ‘ _
(HILIJOHN [I\lﬁi NOH.O.“.J NTLL, NIL ([MALE IPS SING ]]((Pt_RS[‘IH )‘JNIL 11

WORD NR ¢ 2 GIvES
wle INITIAL PARTICLES
(NIL RIVES (INP2 vER NIL NIL NIL GUAL })
1T+ MERGING
(4] RATIO
TRY T XPAND COMFIGURATION 2
‘*'*(NIL G?VES (INPS VERR NI1L NIL NIL BUAL ))
« BY COMBINING IT WITh CDNFLG OF WORD NR, 3
1, FOR HYPOTHESTS : INPI
1, 1, CONFIGURATTIDH 1
(NIL JOHN fINPY mOMNBJ NTL NTL ((MALE 3PS SING )Y (C(PERSON YINTL N
w» FROM LEFT T0 RTGHT
# WROME WEAD 0K nNO TRANSITION IN SYNT NET
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experimental results

<2 FROM RIGHT T LEFT
1, 1. !, FOR WORD 3 JOHN

SUCCESSFUL ORDER AND RELATIONS EMVIRONMENT TESTS
MATCH THE FOLLOWING FEATURE COMPLEXESE
LAND (NOT ORJ Y (aND 3PS SING ))
((MALE 3F3 SING ))
RESULTING DROMATING
{ (MALE 3PS SING 3) '
INVESTIGATE THE FOLLUWING SEM,FEATURES:
PERSON
{(PERSON )

? y g;Ic F&nTqus MATCH SUCCESSFLUIL, DOMAIN @
(PE 1)

»»>>» ALL TESTS SUCCES$sFUL, NEW CONFIGURATION
(PREN GBIVES (INP2 VERAR NTL NIL NIL GUAL ) (JAHN (INP1 NOH,0B)
NIL NIl ((MALE TIPS SING ))((PERSDN JINIL INIL )

WORD NR ! 3 A
2I. INITIAL PARYICLES
(NIL A (IMNP3 DETERM NIL MNIL NIL NIL M)
.11, MERGING
(a9
wkewr TRY TQ EXPAND CONFIGURATINN 13
{NIL A& (TNPY DETERM MIL NIL NIL NIL 1Y)
4« BY COMBINING IT WwITH CONFIG OF WORD NR, 2
1, FOR HYPOTHESIS @ NP2
1. 1, CONFIGURATION @
(PRED GIVES (INPZ VERB NIL NIL NIL QuUab )CJOWN (INPY1 NOWM 0OBJ NIL
NIL ((MALE 3PS SING ))C(PERSON JINIL INIL M)
«z FROM RIGHT TO LEFT
1, 1., 1. FUR WDRD t GIVES
+ WRONG HEAD OR NOD TRANSITION IN SYNT NET

WORD NR ? 4 PRESENT
«l. INITTAL PaRTICLES ¢
[Ny YPRESENT (INP4 NOWM, DRI NIL NIL ((3PS SING JJt(THIMG IINTL Y)Y
« 11, MERGING
(A)
wakxkx TRY TN EXPAND COnNFIGURATIONM i
CENL YPRESENT (INPY NOM OBJ NIL NTIL (CEPS SING ) ((THING )INIL ))
¥ BY COMBINING IT WITH CONFIG OF WDRD NR, 3
1. FDR HYPOTHESI3 ; INPR
1, 1. CONFIGURATION 3
(NTL & C(INPI DETERM NIL MIL MNIL NIL 1)
2> FROM LEFT TO RIGHT
SUCCESSFUL THRANSITION FROM (N1 Y
TO THE MNEW STATE(3) ¢ (4 FIN N& )
MATCH THE FOLLOWING FEATURE COMPLEXES:
SING
{(3PS SING 1}
RESULTING OOHAATNG
((3P3 SING 1)
MEW FEATLRE COMPLEXS
[(UMDEF 3PS SING )
»>>>» AL TESTS SUCCESSFUL, NEW CONFIGURATION 1
((Md FIN N& JPRESENT (INPA4 NOM,NRJ Nii, NIL ((UMDEF 3PS SING 3)
COTHING JINTL 04 (INPT DETERM NTL NIL NIL NIL INIL D)
<z FROM RIGHT Tn [EFT
1, 1. 1, FOR wW0NRD % 4
+ WRONG HEAD OF w0 TRANSITION IN SYNT NET
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()
exew TRY TO EXPAND COWFIGURATION ¢
C{N4 FTN N& JPRESENT (INP4 MOM,URJ NIL NIL CLUNTIEF 3PS S1NG Y)Y ((
THING YINIL Y(a (INP3 DETERM NIL NIL NIL NIL INIL W)
* BY CoMBIMING IT WITH COHFIG NF WORD NR, 2
1. FOR HYPQTHESTS 3 TNP?
1- CDNFIGURATIUU H )
(PRED GIVES (Inp2 vERB NIL NIL NIL OQUAL )Y (JOHN (IMP{ NOM_ DB NIL
NIL (({MALE 3PS SING V) ((PERSNN JINIL INIL ))
<=z FROM RIGHT Tn 1 EFY
1, 1. 1. FOR wORN Tt GIVES
SUCCESIFUL DRDFER AND RELATIONS ENVIRONMENT TESTS
COMSULT CASE FRAMES WITH SYNY FEATURES 13
CCUNDEF 3PS S1nG )
SUCCESSFUL TRANSTITINN IM SEMANTIC NETWORKS
RESULTING TRIFLES (FEATURES % STATE % CASE)
{CCCUNDEF 3PS SING Y)(G2 FIN JWHAT ) (C(UNDEF 3PS SINL )Y (GX )
ADDRESSFFE 1)
MATCH THE FOLLOWING SEMANTIC FEATURES
({THING ))
WITH FFATURES nF RESP, CASES
WHAT
THING
SEM FEATURES MATCH SBUCCESSFUL
ADDRESSEE
PERSON
ND SEM FEATURES MATCH
»»>»> all, TESTS SUCCESSFUL, NEW CONFIGURATION 3
(NIL GTVES (INhe2 VERB MIL (Ge FIN INIL QUAL Y(JOHN [1INP)
NOM, 0B NIL NIy (C(Ma{E 3JIPS STNG YI((PERSON )INIIL, INIL Y(PRESENT (INPH4
NOM,DBJ NIL NTL [(UNDEF 3PS5 SING Y ((THIMG Y)WHAT (& (IMP3 NETERM
MIL NIL NIL MNIL WNIL 1))

WORD NR ¢t 5 10
» 1. INITIAL PARTICIES 1
(NIL TO (INPS CASEAI NI NIL NI NIL J)
+11, MERGING
(A
rapke TRY TD EXPAND COMFIGURATION 1
{NIL 7O (INPS CASEST WIL NIL NIL NIL 1))
* BY COMBINING IT wWiTu CONFIG OF wORR NR, 4
1, FOR HYPOTHESIS : NP4

1, 1. CONFIGURATION 3 _

(NTL GIVES {INP2 vgRB NIL (62 FIN INTL QUAL ) CJDOHN (TWP1 NOM, 0BJ
NTL NIL ((MALF 3PS5 Sing V) ((PERSON JINIL INIL Y (PRESENT (INP4 NOM,DBJ
NIL NIL (¢lupeF 3PS STMG DI ((THING )INHAT J (A& (INP3 DETERM NIL NIL
NIL NIL INTIL )]

3> From (EFT Tn w1GHT

+ WRONG WMEAD OF NO TRANSITION IN SYNT NET
¢z FROM RIGHT TN LEFT
1, 1. 1, FOR WNRD : pRESENT
+ WRONG HEAD DR HO TRANSTITION IN SYNT wNET
t, 1. P2, FNk wORD & gIVES
+ WROMG WEAT OF ND TRANSITION IN SYNT NET
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WORD NR &t 6 SHE
ol INITIAL PaRTICLES '
(NIL SHE (IMP& PRON,DBI MIL NIL ((SING SURJ 3PS V) ((PFRSQON )YINTL )
11, MERGING '
(R)
wkxk TRY TD EXPAND COWRFIGURATION 3
(NIL SHE (INP& PRON,DB4 NIL NIL ((SING SUBJ 3PS IY((PERSDM YINIL
1) ; .
« Ry COMBINING IT wITH CONFIG OF WORD NR, &
{, FOR MYPNYHESTIS I [MNPS
1., 1, CONFIGURATION 3
(NTL To (TNPS CASEsSY NIL NIL NIL NIL )2
a> FROM LEFT TN RIGHT
SUCCESSFUL DBNER AND RELATIONS ERVIRONMENT TESTS
NEW FEATURE CUMPLEXS
((PREP TU SING SUBI 3PS 1)
»>»»> ALl TESTS SUCCESSFUL, NEW CONFIGURATION 1 .
{N1L sHF (INph PRONSDR) NIL NIL ((PREP TO SING SURJ 3PS 33((
PERSON YINIL J1(Tp (INPS CASESI NIL NTL NIL NIL INIL 1)
<z FROM RIGHT TO LEFT
1, 1. 1 FOR wORD & TD
+ WROMNG HEAD DR NN TRAMSITION IN SYNT NET

(B}
kxwn TRY TO EXPAND CONFIGURATIOM 1
(NIl SHE (INP& FROM,DRJ NIL NIL ((PREP TOQ SING SuUe) 3PS )3(t

PERSON JINIL 1(TO (1nPR CASEST NIL NTL NIL NIL INIL 1)
* AY COMBINING IT WITH COMFIG OF WORD NR, 4

1, FOR HYPOGTHESIS § TNP4

1, 1, CONFIGURATTON 1
(NIL GIVES (INP2 VERB NIL (G2 FIM INIL QuUAL Y (JOMN (INP1 NOM, DBJ
NIL NI, ((MALF 3PS SING YYCCPERSDN YINIL INIL ) {PRESENT (INPa NOM O8]
NIL NTL ((UNDEF 3PS STING ))CCTHING YYWHAT J(A (INPX DETERM NTL NIL
NIL WTIL INIL 3))
x> FROM LEFT T RIGHT ‘
+ WRONG HEAR DR N0 TRANSITION IN SYNT NET
<z FROM RIGHT TD LEFT

1, 1. 1. FOR wNRD ! PRESENT
SULCESSFUL DRDER AMD RELATINNS FHVIRQNMENT TESTS
+MISSTING CASF N FUNCTION IN SEM NETWORK

i, 1, 2, FOR wNRD t GIVES
SUCCESSFUL ORDFS AMD RELATIONS ENVIRONMENT TESTS
CONSULT Co®%F FRAMES WITH SYNT FEATURES ! |

({PREP TN STMG SULBJ 3PS ) '
+NO TRANSITIOM TN SEM NETWORK ¥

FUNCTIONAL aND CASE STRUCTURES 3
NO STRUCTURF FDR GIVEN TNPUT
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EXPERIMENT 8 : Surface case signals

Problem:
Besides morphological affixes certain prepositions may be

required.

Solution:
The preposition which acts as such a case sign sends a
feature to the feature complex of the object and a match

is organized just as for morpholegical affixes.
Experimental setting:

{1) John gives a present by her.
{(Wrong preposition - compare with *John gives a present
to her')

(2) A present is given John by her

(missing preposition 'to'- input is not accepted)

Experimental result:

INg
(JOHN GIVES & PRESENT aY HER )

WORD MR 1 1 JOHN

«1s TINITIAL PARTICLES 3
(NIL JOHN (INP{ NOM _DRJ NIL NI ((MALE 3PS5 SING ))((PERSON JINIL ))

WORD NR ¢ 2 legg
ele INITIAL PARTICLES @
(NTL GTIVES (TNP2 vERE NIL NIL NTL QUAL 1)
+«II. MERGING
(a) |
waew TRY TQ FXPAND CONFIGURATINN §
(NIL RIVES (INP2 VERA NIL NTL NIL fibaL )
* BY COMBININMG 1Y WITH CONFIG OF WORD NR, |
1., FOR HYPOTHFSIS & TINP1
1, 1, CONFIGURATION 1
(NIL JpHM (INPY NOmM.0RJ MIL NIL (CMALE IPS SING ))((PERSON )INIL )}
z>» FROM LEFT TO RInHT
+ WROMG HEAD DR MO TRAMSITION IM SYNT NET
<z FROM RIGHT T LFFT
1. 1. 1., FOR wORD t J0HN
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SUCCESSFUL ORPBE® AND RELATIONS ENVIRONMENT TESTS

MATCH TH% FOLLOWING FEATURF COMPLEXES?

taND (NOT 0BJ y(AND B3PS SING )

((MALE %P5 SINMG Y

RESULTING DOMATIMSY

{(MALE 3PS SING ))

INVESTIGATE THE FOLLOWING SEM,FEATURES:

PERSON

((PFRAON 1)

SEMANTIC FEATURES MATCH SUCCESSFUL, DOMAIN 1

(TPERSON ))
»»»> ALL TESTS SUCCESSFUL, NEW CONFIGURATION 1

(PRED BIVES (INP2 VFRE NTIL NI NIL GUAL ) CJOHN [INP1 NOM,DRJ
NIL NIL ((MALE 3PS SING })({PERSON IINIL JINIL )

WORD NR ¢ 3 &
LI, THITIAL PARTICLES
(NTL A CINPY DETERM NTL NIL NIL NIL 1)
W11, MERGING
(A
*kwx TRY TO EXPAND CONFIGURATINN 3
(NIL A (INP3 DETERM NI NTL NIL NIL J)
« BY CoOMBINING IT WITH CAONFIG NF WORD NR, 2
1, FOR RYPOTHESIS 3 InP?
1. 1, CONFIGURATIODN 13
(PREM GIVES (INP2 VERR NIL NIL NIL GUAL ) CJOHN (INPY NOM, OHRJ NIL
NIL ((MALE 3PS STNG Yy ((RERSON JIMIL INIL 1)
<m FROM RIGHT T LEFT
1. 1, 1, FOR WPRD ! RIVES _
+ WRONG HEAD OR NO TNAMSITION IN SYNT NET

WORD MR @ 4 PRESENT
1. INITIAL PARTICLES
{(N] YPRESENT (TNPd NOM DHJ NI NIL ((ZIPS SING JYC(THING JINTL )
«IT. MERGING
(A
whaw TRY TO EXPAND CONFIGURATION ¢
(CNL IPRESENT (INP4 NOMeOpJ NJIL NIL -(E3PS STNG )YC(THIMG JINIL 1)
» RY COMBINING IT WITw cONFIG OF WORD NP, 3
1, FOR HYPUTHESI$ T OINPY
le 1y rONPIGURATION §
(NI A (Iupg EHM NIL NTIL NIL NIL 2
ay FROM | EFT Tu RIGHT
SUCCESSFUL TRANSITIONM FROM (N1 )
TO THE NEW STATE(S) § (N4 N& )
MATCH THE FoLLowING FEATURE COMPLEXES:
SING
(3PS S1Ng V)
RESULTING DOMATNS
(3PS STINE 1)
MNEW FEATURE COMPLEX?
CCUNDEF 3PS SINg ))
>»»> A |- TERTS SUCCESSFUL, HEW CONFIGURATION
((Nd N6 JPRESENT (INP4 NOM GBI NIL NIL ((UNDEF 3PS SING I
THING YIINIL (8 (INP3 DETERM NI MIL MNIL NIL INTL ))
<2 FHOM RIGHT Tn |EFT
14 1. 1. FOR «WQRD ! &
+ WRONG HEAD MR mid TRANSITION TN SYNT NET
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(8}
*xuw TRY T EXPAND ConFIGURATION &
(NG NE& IPRESENT (INPO NOM_ ORI MIL NIL ((UNDEF 3PS SING I)I((THING
TINIL )(A (INPx DETERM NIL MNIL MIL NIL INIL 1))
* BY CoMBINING IT WITH CONFIG OF WQRD NR, P
{, FOR HYPOTHESIS t 1NP2
1. i, CONFIGURATION 3
(PHED GIVES (IRP2 VERAR NIL NMIL NIL QUAL Y(JIOHMN (IHPL NOM_0OBJ NIL
NIL ((MALE 3ZPg SING )Y [{PFRBON INIL INIL )
«x FROM RIGHTY TQ LEFT
t. 1. 1, FOR WORD % GIVES
SUCCESSFUL ORPER AND RELATIONS ENVIRONMEMNT TESTS
CONSULT CASE FRAMES WITH SYNT FEATURES 3
C (UNDEF 3P5 LIMG 1))
SUCCESSFUL TRANSITION IN SEMANTIC NETWORKS
RESULTING TRIPLES (FEATURES # STATF « CASE)
((CCUNDEF 3PS5 STNG 1) (G2 FIN TWHAT JCLCUNDEF 3PS SING 1Y(G3
ADDRESSEE 1)
MATCH THE FOLLOWING SEMANTIC FEATURES
(CTHING )Y
W1TH FEATURES nF RESF, CASES
WHAT

IR e atumes MaTCH SULCESSFUL

ADDRESSEE

PERSON

NO SEM FEATURES MATCH
»>»>> ALL TESTS SUCCESSFUL, NEW CONFIGURATION 3

(NIt GIVES ¢1Mpp VERBE MIL (G2 FIN INIL AUAL I (JOHN (INPY{
NOM.OBJ NI NIL ((MALE 3PS SING ) ((PERSON )INIL INIL ) (PRESENT (INF4
NOM.0BJ NIp NIL (CUNDEF 3PS SIMG )Y ((THING ))WHAT 1 (A (INPR DETERM
NIL NIL &I wTy InIL D))

WORD NR § % BY
ela INITIAL PaARTICLES 3
(NIL BY (INPS CASEST NIL NIL NIL WNIL )
» 1T+ MERGING
(A
xxex TRY TO EXPAND CONFIGURATLION ¢
(N1 BY (INPS CAaSEST NMIL NTIL NIL NIL 3)
* BY COMBINING IT W]TH CUNFIG NF WNRND NR, 4
i, FOR HYPOTHESIS & INP4
1. 1., CONFIGURATION 3
(NTL GIVES (INP2 VERA NIL (G2 FIN INIL GUalL Y C(JOWN (INPI NOM,DBEJ
NIL NIL C(MALE 3P5 Sing )Y C{PERSON YINTL IMNIL Y (PRESEMNT (INP4 NUM,0BJ
NIL NIL ((UNDEF 3PS SING 1Y(CTMING YYIWHAT (A (INPX DETERM MIL MNIL
NIL NIL YNIL 9]
a» FROM LEFT Tp RIGHT
*# WRONG HEAD OR MO TRANSITION 1N SYNY KNET
<z FROM RIGHT TO LEFT
1, 1, 1, FOIR WORD : PRESENT
+ WRONG HEAD QR NO TRANSITION IN SYNT nNET
1, 1. P, FOR WORD ! GIVES
+ WRONE HEAD OR ND TRANSTITION IM SYNT NET

WORD NR 3 & HER

«To TNITTAL PARTICLES =

(NTIL WER (INP4 PrOM_QRJ NIL LTIL ((SING O/J IPS J})(LPERSON YINIL Y1)
«IT. MERGING

(4
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wnkk TRY TD EXPAND CONFIGURATION 13

(NIL MER (INPA PRON,ORBJ NIL MIL ((5ING DRJ 3PS 1) ((PERSON )INIL )}

® BY COMBINING IT WITH CONFIG QF WORD NR, §
1. FOR HYPOTHESIS 3 TNPS
1. 1, CONFIGURATION 3
(NIL BY (IMPS CASEST NTL NTL NIL NIL ))
a> FROM LEFT TD RIGHT
SUCCESSFUL NRpFR aND RELATIONS EMVIKONMENT TESTS
NEW FEATURE COMFLEX2
((PREP AY SING DORJ 3P8 )]
»»»» ALL TESTS SUCCESSFUL, NEW CONFIGURATION @ .
(NIL HER (INp& prON,O0BJ NIL NIL C((PREP BY SING 0BJ 3PS ))((
PERSON JINTIL Y(RY (INPS CASESI NIL NIL NIL NIL INIL 1)
<z FROM RIGHT Tn LEFT
1, 1, t, FOR WORD ¢t RY
« WRONG HEAD DR ND TRANSITION IN SYNT NET

(B8)
kxxk TRY T EXPAND CORFIGURATIOM 1

YINIL Y (BY (INPS CASESI WIL NIt NIL NIL INIL 1)
%« BY COMBINING IT WITH CONFISG NF WORED MR, 4
1, FOR WYPOTHESLS § NP4
1. 1, CONFIGURATION 1
(NIL GIVES (INPP2 VFRAR NIL (62 FIN INIL QUAL ) (JORAN (INP1 NOM, ORJ

NIL NIL {[UNDEF 3PS SING JYC(THING YIWHAT )(4 (INP3 DETERM NIL NIL
NIL NIL INTL ))) -
ax» FROM [EFT TO RIGHT
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
<o FROM RIGHT T LEFT
1, 1. 1, FNR WORD : PRESFNT
SUECESSFUL ORDER AND RELATIONS ENVIRDMMENT TESTS:
+MISSING GASE R FUNCTION IN SEM NETWORK
1, 1, 2., FOR wWORD ¢ GRIVES
SUCCESSFUL ORPER AND RELATIONS ENVIRONMENT TESTS
CONSULT CASE FRAMES® WITH SYNT FEATURES ¢
((PREP RY SING ORJ 3PS )})
+NO TRANSTITION IN SEM NETWORK

(NTL HER (INP& PRON,0RJ NIL MIL C(PREP HY SING O0BJ 3PS )) ((PERSON

NIL NIL CtMALE 3PS5 SING ))((PERSON }INIL JINIL ){PRESENT (INP4 NOM,QBJ

FUNCTIONAL AnD CASE STRUCTURES 3
NO STRUCTURE FOR GIVEN TMPUT

ING
4 PRESENT I8 RIVEN JOouN AY HER )

WORD MR 3 % A
wle INTTTAL PARTICLES

(NTL A (TNPY DETERM NIL WIL NIL NIL )2

WORD NR 1 2 PRESENTY

o1e TNTTIAL PARTICLES 3

((MN1 YPRESENT C(INP2 NOM, 081 NIL NIL ((3RS SING 1) ((THING JINIL 1)
o114 MERGING

(A

¥% TRY TO EXPAND CONFIGURATION 3
****((N! YPREGEHNT (INPR NUM,DAT NIL NIL ((5PS STING )Y {(THING JINIL ))

 BY COMBINING IT WiTn CokF15 OF WORR NR, 1
{. FOR HYPOTHESIS 18P
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1, 1, CONFIGURATIDN 3
[(NTL & (INPY DETEAM NIL NI, WIL NIL D)
a» FROM LEFT TN RIGHT
SUCCESSFUL TRANSITION FRUM (N{ )
TO THE NEW STATECSY 3 (n# FIN N& )
MATCH THE FnLanth FFATURE POMPLEXES!
31ING
({3IPS STIMNG )
RESULTING DOMAFMY
(3PS STING )
NEW FEATURE rOmPLEX!
t (L4NDEF 3PS SING )
33> ALE TESTS SUCCESSFUL, weW CONFIGURATION @
(M4 FIN N& JFPRESENT (INP? NOM,0OBJ NMTL NIL ((UNDFF 3PS SING
CCTHING YINTIL Y(a ([INPy DETERM HTL NTL NIL KRIL JINIL )3
<a FROm RIGHT Tp (FFT
1. 4, 1, FOR wDRD : &
¢ WRONG BEAD O NO TRANSITION JN SYNT NET

WORD NR 3. 3 I3

o1, INITIAL PARTICLES 1t

(NIL IS (INP3 VERR NIL NTL C((PRES JlQuapL 1)

(NIL I8 (INPa4 COFULe NIL NIL C((PRES YINIL D)

(NIL IS C(INPS AFF,aUX MIL NIL ((PRES PASS )Y(PRFS CONTIN JIsNIL ))
«I1, MERGIMG

(a)

wikk TRY TO EXPAND CONFIGURATION @

1)

(NIL IS5 (INPS &FF,_ aUX NIL NIL C(PFES PASS J(PRES CORTIN JINIL M

* BY COMBINING IT WITH COMFIG NOF WORN NR, P
1, FOR HYPOTHESTS ¢ TNPP
1, 1, CONFIGURATION 3

(eNd FIN N& TPRESEnNT (INP2 NOM NBT MIL NIL ((UNDEF 3PS S1NMG ) (({

THING JINTL Y& (INPL DETERM NTL NIL NIL NTL JINIL ))
e> FROM LEFT To RIGHT
+ WRONG MEAD 0% NO TRANSTITIOM IN SYNT KET
<x FRDM RIGHT T4 (EFT
1. 1, 1, FOR WORD ¢ PRESENT
SUCCESSFUL ORDER ANMD RELATIONS ENVIRAONMENT TESTS
MATCH THE FOLLDWING FEATURE COMPLEXESE
CAND TPS (ann SING {(NOT DRJ 33D
¢ (UNDEF 2PS& STup )
RESULTING NOMAINE
((UNDEF 3PS SING I)
»»>> ALL TESTS SUCCESSFUL, MEW COUNFIGURATION @

(PRED T35 (INPS AFF,aUX FIN NI{ ((PRES PASS J(PRF% CONTIN IINIL
Y (PRESENT (INP2 UM, NRJ RIL NIL (CUMREF #PS STIANR )Y (CTHING )INIL ) (A

(INPY DETERM NIL MIL MTL MIL INIL YNIL ))
(R)
wewx TRY Tn EXPAND (OWFIGURATINN 1@
CMIL IS5 (IMPO COPIUILA NI NIL ((PRES YIMIL 1)
* AY COMBINING [T WITH £ONFIG OF WORD MR, 2
1., FOR WYPOTHESIS 1 INPE
1, 1, CONFIGURATION 3

(N4 FIN M& JPRESENT (INFZ NOMDBY NIL MIL ((UNDEF $PS SING ) ((

THING YINIL Y({& (INP1 DETERM NTL Tl NTL NIL INTL M)
=» FROM LEFY TN RTGHT
« WROMG HEAD NR NO THANSITION IN SYNT NET
< FRUM RIGHT TO LEFT
1. 1, t, FOF WNRD 3 PRESENT
SUCCESSFUL fRDER AMD RELATIONS ENVIRONMENT TESTS
MATCH THE FOLLODWING FEATURE COMPLEXES)
{aND 3PS (anNp (NOT OBJ ISING 1)
[CUNDEF 3PS STHG ))
RESULTING DOMALNE
(CUNDEF 3PS5 SING 1)
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>»>>» AL TESTS SULCESSFUL, NEW CONFIGURATION 3
{PRED T8 (INP4 COUPULA NIL NIL ((PRES JINIL YIPRESERT (INPP
NOM _0OBJ NIL NIL ((UNPEF 3PS SING })L{THING JINIL JC(a (INPL DETERM HNIL
NIL NIL NIL INIL INIUL DY)
{C
ttzi TRY TO EXPAND CONFIGURATION 1
(NT{ IS (INP3 VERA.NIL NIL C((PRFS )IOUAL M)
¥ BY COMBINING IT WITH CONFIG OF WORPD MR, 2
1, FOR HYPOTHESIS 3 TnNpP
1. t. CONFIGURATION & .
(enG FIN pté JPRESENT (INP2 NOWM DAY NIL NIL ¢ (UNDEF 3PS SIHG 1) ((
THING JINIL (& (INP1 DETERM NTL NIL NIL NIL INIL )
w» FROM LEFT TO RIGHT
+ WRONG HEAD OR NO TRANSITION [N SYNT NgT
«cz FROM RIGHT TO LEFT
1, 1. 1. FOR WORN ! PRESENT
SUCCESSFUL ORDFR ann RELATIONS FNVIRONMENT TESTS
MATCH THWE FOLLOWING FEATURE COMPLEXES:
(AND 3PS (aAND (NOT 0OBJ YSING ))
((UNDEF 3PS SING ))
RESULTING DOMAINT
{ (UNDEF 3PS 5IMNG ))
TNVESTIGATE THE FOLLODWING SEM,FEATURFSS
(NDT RESTIRC )
CLTHING )
SEMANTIC FEATURES HMATCH SUCCESSFUL, DOMAIN @
(LTHING ) '
»»>» AL TESTS SUCCESSFUL, NEW CONFIGLIRATION ¢
(PRED 18 [Inp3 VERA NIL NIL ({PRES ))}QUAL )
NOM _0RJ NIL NIL ¢(UNDEF 3FS SING ))IC(THING YINIL )
MIL NIL NIUL INTL INIL D))

(PRESENT (INP2
(A (INPY DETERM NI{

WORD NR & 4 GIVEN
els INITTAL PARTICLES ¢

(NTL BIVEN (INP& PRFD,ADJ NIL NIL NTL QUAL )
(NIL GIVEM (INMPT NOMFIN VERB NTL NIL NIL QUAL M)
(NIL GIVEN (INPA NONFIN,VERHE KTL NIL NIL GlaL ))
(NIL GIVEN (INPI NONFIN VERB MIL NI1L NIL TUAL )
« 11, MERGING

(4%
wexex TRY TO FXPAND CONFIGURATION 1

(NTL GIVEN (TMPg9 NONFIMNJVERAR NIL NTL HNIL QUAL 1)

« AY CoMBINTNG IT WITH CONFIG OF WORD NR, 3

1., FOR HYPOTHESTS 1 npd

1. 1. CONFIGURATION &

(prEN I8 fTnp3 vERR 4TI NIL (CPRES )JQUAL J(PRESENT - (INPP NOM, NBJ
NI nlp CCUNDEF Bps sInG 1) CCTWING JIMIL ) (A (INF1 DETERM NIL NIL NTL
NIL INIL INTL D)

<e From RIGHT T™n LEFTY

1. 1o 1, FOR WORD 1 13
+ WRONG WEAD OR NO TRANSITION IN SYNT NET
2, FOR HYPOTHESTS 1 INF4

2o 1. CONFIGURATION

(PRER 18 (jupé gnpuLa MIL WL ((PRES }INIL Y (PRESENT (INP2 NOM NRJ
NIL NYL C((UNpEF 3P3 STNG J)CCTHING 3INIL ) (A (THMPY DETERM NI NIL NTL
NIL INTL O INIL M)

«z FROM RIGHT TO LEFT

2. 1, i, FOR WwnRO @ 1§
+ WRDOMG HEAD UR NO TRANSITION IN SYNT NET
3, FOR HYPOTHESIS ! InNPS

3, 1, CONFIGURATIUN 3

(PRED IS5 (1NPS AFF_pux FIN NTIL C((PRES PASS J(PRES CONTIN 3IMIL )¢
PRESENT (INPZ2 NOM.OBJS NTL NIL ((UNDEF 3PS SING Y (LTHING 1INIL (&
INPL DETERM NI NTL MIL MIL INIL INLIL W)

<% FROM RIGHT T LFFT

T, 1, 1, FOR wORD 2 1§
SUCCESSFLUL DRDER AND RELATIONS EMVIRONMENT TESTS
MATCH THE FOLLOWING FEATURE COMPLEXES?
CanND (NOT PEKF™ YPFRF )
{(prES PASR YIPRES COMTIN 1)
+ SYNTARTIC FEnTunﬁgdwq{EH_UNsUCCESSFUL
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8)
*awk TRY TO FYpPAnD CONFIGUWRATION ¢
(NTL BIVEN {INPg MONFINGVERR MIL WL NIL
* BY COMBINING IT WITH CONFLGL OF WORD NR, 3
1. FOR WYPOTHESIS : INPX
1, 1. CONFIGURATIDN ¢
(PRED IS (INPTZ VERBR NIL NIL ((PRES YIOQUAL
NIL NIL C(UNDEF 3PS SING })(LTHIMG JIRIL Y (A
NIL INIL IMIL )Y
<3 FROM RIGHT T LEFY
1, 1, 1, FOR wORD ® 1S
+ WRONG WEAD DR MO TRANSITION 1IN
FOR HYPOTHESIS @ (rP4
2. 1, CONFIGURATION &
(PRED 15§
HIL NIL CCUNAEF 3PS STING Y)Y (CTHIMG
NIL IMIL INIL Y)Y
s FROM RIGHT T0 LEFT
2, 1. 1, FOK wORP t 1§
+ WRONG HFAD OR NO TRANSTITIAOM IN SYNT
3, FOR HYPOTHESIS § IMPS
T, 1o CONFTEURATION ¢

SY¥YNT
e

ILIL Y (a

(INP4 CoPULS MIL NTL ((PRES ))IMIL ) (PRESENT

QAL 1)
JLPRESENT [TNPF NOM ORAYJ
(IMPY] LETEWM NIL NIL NIL

NET

(INPR NOM, DRJ
(TNPY1 DETERM NI| MIL NIL

NET

(PRED IS (INPS AFF _ayux FIN NIL ((PRES PASS J(PRES CONTIN YINIL 3 (

PRESENT (INPZ NOM,DRT NIL NIL (C(UNDEF 3PS STNG 33((THING JINTL 3@

INPY DETERM NTL MIL NTL NIL JINIL INTL 3)
<c FROM RIGHWT Tp LEFT

3. 1. 1, FOR WORD 1 1§

SUCCESSFUL ORNDER AND RELATIONS ENVIRONMENT TESTS

MATCH TBE FDLLOWING FEATIIRE COMPLEXESS

{AND PAES (NOY Pa3S™ ))
{(PRES PASE Y1 (PRES CUNTIN J)
RESULTING DOMAINE

((PRES PASS )

NEW FEATURE COMPLEXY

((PASS" PRES PasSs )

INVESTIGATE THE FOLLOWING SEM_FEATURES!
PERSON

C(THING )

(AT 2

+ SEMANTIC FFATURES MATCH UNSUCCESFLUL
(c)
wxkk TRY TO FrApAND CONFIGURATIONM 1
CNTL GIVEN C(INPT NONFTINVERE NIL NIL NIQ
* BY CoMRINING IT WlTH CONFIG OF WORD NR, 3
{1, FOR HYPOTHESTS ¢ INPER
1. 1, CONFIGURATION 3
(pRED I8 (InP3 VERE pNIL NIL ((PRES Y)IRUAL
NIL NTL ((UNDEF ZIP5 SING )Y CCTHIMG YINIL ) (A
NIL INIL INIL )
s FROM RIGHT 0t LEFT
1, 1. 1, FOR wORD 1t IS8
+ WRONG HEAD OR MO TRANSYTIONM Twn SYNT
FOR HYPOTHESIS 3 INF4
2, 1, CONFIGURATION ;4

P

QUAL 1)

YE(PRESENT (InP2 NOM, (18]
(INPY DETERM NIL NIl NIL

NET

(PRED 18 (INP4 cOFULA NIL NTL ((PRES JINIL J(PRESENT (IMP2 NOM,08)

NIL NIL ((UNPEF 3F3 SINA
NIL JINIL INTL 9)

€ FROM RIGHT T0 | EFT

2, 1, 1, FOR wWORD 1

+ WRONG HEAD OR MNO

FOR HYPOTHESIS @ IMNPS
3, i, CONFIGURATION g

(PRED I8 (INPS aFF _AUX

PRESENT (INP2 nNOM.0RJd wIL

INPL pETERM NIL MIL Ny NIL IMIL INIL D)
<= FRoM RIGHYT Tn LEFT

3. 1. t. FOR wneD 3

YICOTHING JINTL 3 LA

13

3.

19
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FIN NTL ((PRES PABS )Y(PRES CONTIN 1INIL }(
NIL ((UNDEF JPS8 SING

JICLTHING JINTL Y(a ¢
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SUCCESSFLUL DRPDER aND RELATIONS ENMVIRONMEMT TESTS
MATER THE FOLLOGWIMG FEATURE COMPLEXES:
(AND (NOT PaS%wv JPASS )
{(PRES PASS 1(pRES CONTIN })
RESULTING DOMATNS
([PRES Pa55 33
NEW FEATURE rUMPLFX?
((Pa8S" PRES P233% 1))
INVESTIGATE THE FOLLOWING SEM FEATURES?
THING
((THING 1)
SEMANTIC FEATURES MATCH SUCCESSFUL, DOMATN
({THING M)
»>»>» A | TESTS BUCCESSFUL, NEW CONFIGURATYOM 1
(PRED GIVEN (INPT NWOMNFIN,VERH NIL NIL C((FASS"™ PRES PASS )IQUAL
Y(I5 (INPS BFF AUx FIM NIL ((PASS" PRES PASS J1INIL )} (PRESENT (INPp
NOM_0BJ NIL NIL ({UNDEF 3PS SING )Y CCTHING JINYL D (A (INPY GETERM NIL
TI% NIL MNTL INIL INTL INIL 3)
D
kkkw TRY Tp EXPAND CONFIGURATIAN ¢
(NTL GIVEN (I4P& FRED, ADJ NIL NIL NIL &UAL 3)
* BY CamBINING IT WITH CONFIG OF WORn NR, 3
1. FOR HYPOTHESIS 1 (NP3
1. 1, CONFIGURATION 3
(PRED I8 (TNPY® VERP nNIL NIL C[(PRES J)GUAL Y (PRESENT (INP2 NOM,DBJ
NIL MIL (QUNNEF 3RS SING Y)Y ((THING JINIL (A (INP] DETERM WIL NIL MNIL
NIL IMIL INIL )
<3 FROM ETGHY T LEFT
1. 1, ¢, FOR «DPD TS5
+ WRONG WEAD OR NN TRANSITION IN SYNT NET
2. FOR HYPOTHESIS ; NP4
2, 1, CONFIGURATION 3
{PRED I8 (INPO COPULLA NIL NIL C{PRES YINIL JY(PRESENT (IHNP2 NOM,DARJ
NIL NIL ((UNREF 3PS SInG )Y CCTHING 3IMIL Y{A (TnPY QETERM NIL NIL NTL
NIL INIL INIL Y)Y
<z FROM RIGHT T LEFT
2, 1, 1. FOR wORD 1 I8
+ WRONG HE&D QR NO TRANSITION IN SYNT NET
3, FOR HYPOTHESIS 1 INPS
3, 1. CONFIGURATION
(eRED 15 (1npS app. AuX FIN NIL {(PRES PASS )(PRES CONTIN YINTIL 3¢
PRESENT (JNP2 NOM.OzJ #IL NIL ((UNDEF ZPFS SING IYC(THING IIMIL (4
INPy pETERM NIL NIL NTL NTL O INIL INIL 1)
<z FROM RTIGHT TG LEFT
3, 1, 1, FOR worD ¢ 1§
+ WRONG HEAD OR NO TRANSITIOM IM SYNT NET

WORD NR ¢ § JOKR
s1e INITIAL PaRTICLES ,
(N S JOHM (TNP1p NOM OBRJ MNIL NIL ((MaALE 3PS SING II{(PERSON JINIL W)
ell. MERGING
LA
whaw TRY TO EXPAND CUNFIGURATION g
CONT JJ0pN (IMPL? NOMLOBS NIL NI C(MAELE 3P3 SING )Y ((PERSON )1
NIL M)
¥ PY COMBINING IT WITH COMFIG NF WORD MK, 4
L} THESI_S H INF“) . ﬁ"
1. 1. CONFIGURATTION 3
(NTL GIVEN ([NPE RPREER,EDS MNIL NIL NIL @UAL D))
s» FROM | FFT 10 RIGMT
# WRONG WFAD OR NO TRANSITICN IN SYNT NET
<z FROM RIGHT TG \FFT
1, 1. 1. FOR WORD & GIVEN
SUCCESSFUL ODKDER AND RELATIONS EMVIRONMENT TESTS
COMSLILT CASE FRAMES WITH SYNT FEATURES 2
((MALE 3PS SIHR D))
MO TRANMSTTION Yi SEM WETWDRK
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2. FOR HYPOTHESIS t INET
2, !, CONFIGURATION 3
(PRED GIVEN {IMPT wNOMFIN,VERR NIL NIL ([PaASSY PRES PASS YYRUAL Y {(
I8 (INPS AFF_ALX FIN NTL ({PASS" PRES PASS Y)INIL Y (PRESFNT (INPP
NOM DpJ NIL NIL ((yNDEF 3PS SING YY(CTHING YINTL )fa (INPL DFTERM NTL
NIL NTL NIL IMNIL INTL JIMIL D)
<s FROM RIGHT TD |LerY
Pa 1. 1. FOR WORE § f'f-]'_VE,_N
SUCCESSFUL GRPER AND RELATIONS ENVIRONMENT TESTS
FCONSULT CaSE FRaNES WITH SYNT FEATURES 3
C(MaALE 3PS5 SING )
#NO TRANSTITICM T SEM BETWORK |

1, FOR RYPOTHESLS ® (nPg
3, 1, COMFIGURATION &
{NIL GIVEN (IMP8 NOMFIM,VERB MIL NIL NIL Rual ))
s» FHOM LEFT 70 ®TGRT
+ WRONG HEAD 0OF wd TRAMSITION IN SYNT NET
<= FROM RIGHT TO LEFT

3, 1. 1, FOR wnBRD 2 GIVEN

SUCCESSFUL UHDER AND RELATIONS ENVIRONMENT TESTS

CONSULT CASE FRAMES wITH SYNT FEATURFS ¢

((MALE 3PS SInG )

SUCCFSSFUL TPANSITION 1N SEMANTIC METWORKS

RESULTING TRIPLFS (FEBTURES & S87aTFE w CASE)

CCCCMALE 3PS SING )Y (FIN G2 JWHAAT 1)

MATCH THE FOLLPWING SEMANTIC FEATURES

((PERSON )

WITH FEATURES OF <FSP, [AKES

WHAT

THING

ND SEM FEaTLRES MATCH

* SEMANTIC FEATURES MAaTCH UNSUCCESSFUL

FAOR HYPODTHESTS ; InkPo9
4, 1, CONFIGURATION
(MIL GIVER fInPQ wNonFIM,VERB NIL NIL NIL QUAL D)
a» FROM LEFT TGO RIGHT
+ WRONG HEaD OR MM YRANSITIOK IN SYNT NET
€z FROM RIMHT TO LEF

4, 1, 1, FOF wORD ! GIVEN .

SUCCESRSFUL OFDEY AND RELATIONS ENVIPONMENT TESTS

CONSULT CcASF FRAMES WITH SYNT FEaATURES @

(C(MALF TPS STHE 1)

SUCCESSFUL TRAMSITION TN SEMAMTIC METWORKS

RESULTING THRTPLES (FLATURES « STATE w CASE)}

CCOCMALE 3PS SING YI(G2 FIM YuHAT JCC(MALE 3IPS SING }) {63 )
ADNDKESSEE M)

HATCH THE FOLLowIMG SEMANTIC FEATURES

((FERSDN )}

WITH FE&ATURES pF RESP, CASES

WHAT

THING

ND SEM FEATURES MATCOH

ADLREASFE

PERSOMN

5FH FEATURES mMalcH SUCCFSSFUL
»>»> ALL TESYS SUCCESSFUL, NEW COMFIGURATION 3

(NTL RIVEN (Itpu NONFTIH VERE NIL (G3 INIL AUAL ) (¢JNrN (INPIQ
NOM.ORJ NI MIL ((apF 3PS STRE YY) (LPERSDN JYALLRESSEE 1))
(83
waaw TRY Tg Freann CopFIGURATION @

(NI GIVEN C(T8Pg nONFLNVERA MIL (63 INIL QUAL ) (JOHN (INPI@
NOM, 9B NTL NIL (CMaiF 3FS SING )Y (fPERSNN JIADDRESSEE 1))
* BY COMBINING IT »TTH CONFEG OF WORP NR, 3

1. FOR HYPDTHESIH @ 1nP3
1. 1, COMNFIGURATINON ¢

4
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(PRED IS (INP3 VERB NWIL NIL (fPRES )IGUAL ) (PRESENT (INPZ2 nNGh,1IAYJ
NIL NIL CCUNPEF 3PS SIng IY({THING YINIL j(a (INPQ DETER™ NIL NIL NIL
NIL INIL INIL ))

<e FROM RIGHT IN LEFT
1. 1, ', FOR wiRD ¢ 1S
+ WRONG HEaD OR M0 TRANSITION TN SYNT NET
2., FOR KYPOTHESIS ! INP4

2. 1, CONFIGURATION 3

(PRED I8 fINPU COPULA NTL NTL (CPRES JINJL Y(PRESENT (INP2 NOM,08J
NIL NIL ((UNDEF 3PS5 BING JJ((THING JINIL Y(A (INP] DETERM NIL NIL NIL
NIL INIL INIL D))

<a FROM RIGHT TQ |EFT

2, 1, ', FDR QRN ¢ IS
+ WRONG HEAD ORFR Hn TRANSITICN IN SYNT NET
3, FNR HYPOTHESIS 1 TNPS

3., !, CONFIGURATINN ¢

(PRED I8 (IMPS A&KF, 8L¥ FIW NIL ((PRES PASS )(PRES CNNTIN YINIL O
PRESENT (INP> NOM_ORJ NIL NIL ((UNDEF 3PS5 SING }IC(THING 1INIL J(a
INP) nETERM WIL NIL HIL MIL INIL INTL )

<3 FRAM RIRHT Tp | FFT
3, 1. 14 FOF WORD 1 15
SUSCESSFUL ORDER AMD RELATTIOMS ENVIRONMENT TESTS
MATCH THE FOLLOWIMG FEATURF COMPLEXES?
(AND (NOT PEPF™ JPERF )
[(PRES PASS ) (PRES CONTIN )
+ SYNTACTIC FEATURES MATCH UNSUCCESSFUL

WORD NR ¢ &
(NTL BY (INPii CASESI MTL NIt NIL NIL )
«IT. MERGING
(a)
whun TRY TO E¥PaND CONFIGURATION 1
(NTL BY (INPt1 CaSEST NIL NIL NIL NIL )
* BY E£pMRINING IT WITH CONFIG DF WORD NR, 8§
1, FOR HYPOTHESTS : InNpiI®
le 1. CONFIGURATICON 8
Enlb GIVEN {Inp9® ngonFINeVERB NIL (G3 JNIL Qual ) (JOHN (INP1A
NoMeaRd NI NI (CmA E IP3 SING ))((PERSON )IADDRESSEE )))
a» From LEFT 1 RIGHT
+ WRONG HE AR (F 10 THAMSTTION T& SYNT NET
<z FROM RIrHT 0 LeF?Y
1, 1, 1., FOR WORD 1 JOMy
+ HRONG HEap DR HNO TRANSITION IN BYNT NET
1, 1. 2, FOR WORD % GIVEN
+ WRONG READ OR O TRANSITINN Ik SYNT NET

WORL NR ¢ 7 HE R
ela INITIAL PARTICLES 1
(MIL HER (INp12 PRON,ORS NIL WYL ((SING ABJ IPS )Y L(PERSON YINIL M)
w11, PERGING
(A
wkww TRY TO FXAPAND CUNFIGURATION @
(MIL HER (INP12 PROM.OBJ NIL MIL C(STNG ODRJ 3PS )Y ((PERSON 1INIL
)]
* By COMAINING IT wITH COMFIG OF WORD NR, 6
1. FOH HYPUTHESTIS t TNRII
1, t, CUONFIGURAETIUN 3
(NITL BY (TNP1t CASESI NIL NTIL NIL HITL )
a» FRpWM (EFT To RIGHT
9UCCE$§FUL DENER AND RELATIONS EMVIRONMENTY TESTS
MEW FEATLRE COMPIEX!
([FREP RY SIMN; DnJ 3PS 1Y)
»>»»> AL TESTS SUCCFESSFUL, NEW CONFIGURATION 13
(NIL WER (INPle PRON, OB NIL MIL ((PREP BY SING 0AJ 3PS ))(C
PERSNA JINTL 1 r8Y [INMLY TASEST NTL NIL NIL NIL INIEL 1)
«z FROM RIGHT TO LeFT
1. 1, 1, FOR w€ORD & RY
+ WROMR WEAD OR NO TPANMSITION INM SYMNT NET
-4,122.-
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(8
*xsxx TAY TO EXPAND CONFIRURATION
(NTL HER (1HNP12 PRON,OBJ NIL NIL ((PREP BY SING OBJ 3PS YYC(C
PERSAN JINIL J(RY (INP1y CASESY MIL MIL NIL NMIL INIL 12
# BY COMABINING 1T WITH CONFIG OF WORD NR, §
1, FOR HYPOTHESTS 1 INPUD
1, 1o CONFIGURATIOH ¢
(NI, GIVEN fINP® mnpMFIN,VERB MIL ¢GE INTL Qual ) {JOHN (INP1R
NOM,OBY NIL MIL ((mMALE 3PS SING Y)((PERSOM ))ANDRESSEE 1))
s» FROM LEFT TO RigWT
+ WROMG HEAD OF ND TRANSTTIOM IM SYMT NET
<z FROM RIGHT Th LEF?
1, 1. 1, FOKE wORD & JaOkN
SUCCESSFUL DPDER Al RELATIONS FNVIRONMENT TESTS
+MISSING CASE DR FUNCTIAN IN SFM NETWORK
1, 1, 2, FOR WORD % GIVEN

BUCCESSFUL DRPDER AtD RPELATTIONS ENVIROMMENT TESTS

CONSULT [CASE FRAMFS WITH SYMT FEATLRES @

f{PREP RY SIKG OQRJ 3IFPS )

N TRANSTITION TN SFM METwWORK

FUNCTIONAL AND CASE STRCTURES @
NG STRUCTURE FOR GIVEM INPUT
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EXPERIMENT 9: Semantic features

Problem:

The object filling a slot should satisfy certain semantic
conditions. '

Solution:
Computation of semantic features from case frames and
performance of match tests.

Experimental setting:

We will give the following input to the parsing system:

(1* John gives a present to a present

(2) John is given to a present
{ Not accepted because (i) semantic features of
subject do not match for that viewpoint of given (cf.
experiment 5) and (ii) semantic features of case slot

do not match for addressee.)

Experimental results:

IN:
(JOKHN GIVES A PRESEHY Trr 8 FPRESENT )

WORD NR & % Jor
»1s TNITTalL PaRTICLES

(NIL JoHN ¢INp1 NeM owd NIL HIE CCMALE 3PS SING J){(PERSON )INIL ))

WORD NR 2 2 GIVES
o1 INITTAL PARTICLES
(NIL RIyESs (INp2 vERR MTL NIL MOU QUIAL ))
« 11+ MERGING '
(A
krww TRY TO EXPaNp CUSFIRURATION 3

fRTIL GIVES (1HPz VYERP MIL NIL NY GlUsl 1)
* BY COMBINIMG [T wlTh CONFIG DF wORN NH,
1, FOR HYROTHESIS © tNPY

1. 1, CONFIGLPATYIUN 3

(NIL JORKN 0B mf nBd KT MTL COMALE 3PS SING IV C(RERSDN JIMIL N

a» FROM LEFT TO Ripwu?

+ WRONE HEAD O »C ThRatSTTYIOM IN SYRT MET
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<e FRFOM FRIGHT T0O LFFT
1 1. 1, FOR waed v 10K
SUCCESSFUL ORiER axD HELATINGS ENVIRDNMENT TESTE
MATCH THE FULLRwIMS FEATURE CAMPLEXYFS:?
(AND fMDT DRJ Y (am0 3PS SING )
((MALF 3PS SIMG 9
RESULTING POMATHS
CPEMALE IFY STNG )
TMVESTIGATE THE FOLL QAING SEM _FEATURESY
PERSDN
((PERSON 1) , _
SEMANTIC FEATURES “TOH ZUCCEFSSFUL, COMATM
((PERSNK )
»33> AL TESTS SUCCESSFIiL, NFw FONFIRURATION 3
(PREQR GTVES C1+~Pg YERR NIL NIL NIL GUAL ) (JOHN (INPY NOM_OHJ
NTIL NIL [{FMaLE RS STIhpe YY) CCRENSNSG IINTL INIL N

WORD WR & % A
o1a TRTITIAL PEETICIES ¢
(NTL & (INP3 DETFRM WL MIL NTL MIL )
11, MERGING
(&)
whty THY T EXPaND CONFIGURATION
(NTL & (TNPI DETFR# NIL SIE NIL NTL 1)
* RY CoMBRINING TT Gl1Ts COWNFIR NF whPh MR, 2
{. FOR HYPDTHESIS 3 INPP
1, 1, CONFIRURLTICN ¢
(PRED GIVFS& (Inp2 vFRA NIL NIL NTL Dual ) (JORN (INPY ROM 0B8] MIL
NIL ({MALE 325 §1xf% )Y ((PFRECM JINTL INMIL D)
<z FROM RTGHT Trr LFFT
1, 1, t, FDOE 68D 8 GIVES
¢ WRONKG HEADL UF &0 TEANSTTIONK 1% SYNT MNEY

WORD NR 3 ] PRESFNT
o»ls INITIAL PALRTTICLFS
((N1 YPRESEMNT (INPa (™ 08 NIL NIL (3PS SING )Y OFTHING J)NIL )3
« 1. MERGING
(A
skax TRY TH FAPAND 7 FIGLRATION 3
(N1 JPRESESNT (pard MOM NAY NIL NIL ((3PS STHEG JYOOTHING 1IRMTL )
« RY COMBINING IT wiTwW ¢FANFIG OF WORR MR, 3 '
1, FOR WYPOTHESTS ; 1HPRY
Lo 1, cCupInisaTron o
(NTIL & (1mP3 pETee= p IL NMTL TIUL RTL 3D
2y FROM | FFT 0 NigHT
SUCCESSFUL TRANSITIOL FRAOM ¢yt
TO THE NE«~ STLTF{S) § (mb4 FIn MNeA )
MATCH THE FULL“‘,.‘F.‘I:, F;ATUPE FDMPLEKESK
SING
f(EPS STH M)
RESPLTIHNG ONMETHe
(XRS5 SING ) )
NEW FEATURF rOMBLFKE
(fUNpEF 2B &T05 1)
3> AL TESTS 30UCCFSAF ., NFW CONFIGURATION 3
COND ETH WA YR&EgkuT (TRPA MO~ ORJ MIL MTL ((UNDER 3P§ SING )
fCTHING JIMIL vga (TR NETFRM NTL RTL NTL NTL INIL Y3
<z FROM RIGWT Tr 4 ¥E7T
1. 1.y, Furp wneli ¢ a
+ JRONG AEAD TR om0 TRHARSTTION I SYNT WET
(8
whwk TRY To Expa~U Go: b TRUFATION 3
CiNd FIr NE IPPESEY {IRP4 SOM,O0R) *TL NIL ((UMDEF 3PS STMG 1) ((
THING YINTL Yfa (75NP3 cpTFHEE KT STL NTL MIL INTIL ))
w By ComBInInG IT wltd CONFIG OF wOWRR MR, 2
1, FOR HYPRTHFSIS ¢ 1wpP2
1. V. COMFIRLURATION
(PREpD GIVES (1472 ver® HIL MTL NIEL SUAL Y OIOWN CINPY ~DM DAY NTL
NTL [((MALE 3Pg gltd 11({PEFSUZ );;IL INIL )Y
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<z FROM RIGHT TO (FFT
1, 1, 1. FOR wnNeD ¢ RIVES
SUCCESSFUL ORpER &0 RELATIONS ENVIRNNMEKT TESTS
CONSULT CaASE FRAVES WITH SYNT FEATURES @
((UMDEF 3PS STtG D))
SUCCESSFUL TRAMSITION TN SEMANTIC NETWORKS
RESULTING TRIPLES (FEATURFS + STATE « CASF)
CCCCUNDEFR 3PS STNG J) (G2 FIN YWHAT J((C(UNDEF 3PS SIHA
ADDRESSEE )
MATCH THE FOLLOWIHG SEMANTIC FEATURES
((THING 1)
WAITH FFATURES nF RESP,
WHAT
THING
SEM FEATURES MaTrH SUCCESSFUL
ADORESSEFR
PEREDN
NQ SEM FEATURES MATCH
»»»> ALL TESTS SUCCESSFUL, NFW COMFIGURATION 3
(NTL GIvEg (INpa VFRA NIL (G2 FIN JINJL NQUAL Y (JOMN (INFY
NOMs OB 1 NI| WI| (=8 F TIPS SING Y)Y C(PERRON JIMIL INIL ) (PRESFNT (INP4

R RECE D!

CASFS

NOM,0RJ NIL NTL ((UNDEF 3PS5 SING I)ECTHING Y13kHaT Y(A (NPT DETERM
NIL NIL MNIL NTL NTL 319

WORD NR £ 5 Yo

ale INITIAL PARTICLFES

(NYL 70 (INpS CASEST BT NIL NIL MIL )}

.11, MERGING

{A)

*unw TRY TO EXRAND CONFIGUPATION o
(NTL TO (fINPS CASEST MIL MTIL NTIL NIL 1)

# BY COMBINING IT WITw CPRFIG OF WORD MR,
1. FOR HYPOTHESTS @ TnRA

1e 1. CONFIGURATION 1

INTL GIVES C(INP2 VERa WIL (G2 FIN INIL RUAL
NTL, C(MALE 3IP§ STNE ))C(PERSON YINTL
NI (CUNDEF 3PS STMR
NIL

INIL 1Y)

fl

J(JOHN (INP1 NOM_CRJ
INIL Y(PHESENT (INPg NOM_ (RJ
IYCCTHING J)WHAT ) (A (INPI DETERM NTL NJL

NIIL
NIL
NIL

a» FROM

LEFT 1O RIGHT

+ WRONGK HEAD OR KU

<o FROM RIGHT TU LEFT
1. 1. 1, FOR wiub

¢ WHONG HEAD OR U

1. 1. FOR wnpn
WROMNG e W

-
£y

+ FHEAD

WARD NR =
.II

A 4
INTTTIAL PARTICLES =

TRANSITTION TN SYNT WET
! PRESENT

TRANSIYION IN SYNT NET
i GIVES

TRANSITINK TN SYNT NET

(NIL A (INPg DETERM NTL NIL NJIL MTL 1))

lII.
(&)

MERGING

kanx TRY TQ EXPAND COMFIGURATION &

(NTL A& {INP& DETERM

1, FOR MYPOTHESIS @ TNPS
1, ', COMFIGURATION 3
(NTL TO (fHPH CASEST
=» FROM LEFT TO MInuT
+ WRONG HEAD NR KD

¢z FROM RIGHT TO [FgT
1, 1., 1, FOR wnrhb

+ WRONG WEAD 0R MR

HIL NIL MTL
w BY COMRINING T W1Tw O

MTL O NIL MTL

MIL 1)

FIR OF WORD MR, 5§

NIL DD

TRANSTITION Tm SYNT MET
T

TRANSITION IN S5YNT NET
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WORD NR ¢ 7 PRESENT

oIs INITIAL PaRTICLES

((N1 YPRESENT IMPT MNum DEJ NIL NTL ((3PS STINe ) CCTHING JIMIL 1)
«11, MERGING

(A3

wuwk TRY TQ EXPAND CONFTGURATION ¢
{(N1 JPRESENT C(THR7 MM DRI NIL NIL C((3P5S SING IYCCTHTIMG JIMIL 1)
* RY COMBINING IT WITH COMFIR OF WORD N, A
1. FOR MYPOTHESIS t TMPK
1o L. CONFIGURATION
(NTL A (INP& DETERM wIL HIL NIL NIL ))
z» FROM LEFT Tn RIGHT
SUCCESSFUL TRANSTTINH FROM (N1 )
TO THE MEW STATE(S) ! {Ma FIN N& )
MATCH THE FOLLOWING FFATIIRE COMPLEXES!
SING
((3P5 SING ))
FESULTING DOMAINMS
( (3PS SING 1)
MEW FEATURE CNMPLEX:
(IUNDEF 3PS SING DY
»»>» A | TESTS SUCCESSFuUL, NEW CONFIGLURATION 3
{INd FIN NB YRRESFMT (TNPT MOM,08J NTL NIL ((UKCEF 3PS SING 13
(CTHING YNNI V(A (INpA DFTERM NIL NTL NIL NIL JIMNIL 1)
c= FROM RIGHY TO LefkT
1, 1, 1, FuP wppl ¢ &
+ WRONG HEAD DR Nf TRANSITION IN SYNT NET
B)
*kkk TRY 10 F¥PANG CONFIGLRATINN ¢
(N4 FIN N& IPREBZBENT C(INPY? MMM ORJ NIL NIL C(FUNCEF 3PS SING I (¢
THIMG YINIL (& (INPe RETERM SMIL NIL RMIL NIL INIL )
x BY CnmBINING IT WITH AONFIG AOF WORD NE, 5
1., FOR HYPODTHESTS @ INRS
1. 1. CONFIGURATIDN 1
(NIL TO ¢INPS CASEST NIL MIL NI, NIL 1)
z» FROM | grT TO Rigu'
SUCCESSFUL TrAMSITINN FROM (ng FIn N& )
TO THE NEW STATE(SY 3 (LS Fim )
KEW FEATURE rOmp EX:
(CRRER TN UNPEF %P5 SING )
35> AlL TESTS SlUcppSspuls NEW CONFIGURATION 3
(NS FIN YPRESFNT CINPT NOM_nr) NIL NIL ((PREP TN UNNEF 3PS
SING MYCCTHING dYnpp Y0a (INMPE DETFRM KIL NIL NIL MIL IRTL DEYD (INPS
CASESI MNIL N NIL KIL WNIL 3)
¢z FROM RIGHT T LFET
t. 1. 1, FOR woRD ¢ 7O
+ WRONG HEAD OR KO TRAMBTITION IN SYMT NET

121* TRY T EXPAND CnuFIBLKATION 3
(NS FIN YPRESENT (PNPT NOM DRI NTL NIL ((PREP TN UNDEF 3PS SING
YJCLTHING YIMTL d¢p (3NPe BETERM MNTL WIL NIL KIV INIL JCTD (TNPY
CASESRI NI& NI NI wIp ML 3T
| * BY COMBINTNG 1T wITHA CONFIG NF WORD NE, 4
1, FOR HYPOTHESIS f NP4
1. 1, COMFIEGURATION ¢
(NTL GIVES (INPP VERR NIL (G2 FIH JMIL Dual, JOJURN (INPY NDM_ OBJ
NIL WL ((MALE 3PS 51wt 1Y CCPEPSON IY1HIL INIL ) [PRESFNT (TNP4 NOM, ORJ
NIL NIL CCuNpEF 3RS S1wn JYOLTHING JYIWHAT D (A (YTNPZ PETERM NIL NI
NTL NTL INTIL 33)

z» FROM LEFT T0O KETnHT
* WRONMG HEAD Uik N0 TRANSITIOM W SYMT NFT
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<z FROM RIGHT TN |geT
1, 1, 1. FOF WORD 1 PEESEMT
SUCCESSFUL OPNOED AND RELATIOMNS ENVIROANMENT TESTS
+MISSING Ca8SE N& FUNCTINL 1IN SEM METHORK
1. 1, 2, FOF WORD & GIVER
SUCCESSFUL DRGES AtD RELATINNS FNVIAOMMEMT TESTS
CONSULT Cca%F FRAMES WITH SYNT FEATURES
{{PRERP TO UnNEF 3¥F8 SIMR })
SUCCESSFUL TEANSITION IM SEMANTIC METWORKS
RESULTING TRIPLFS (FEATURES ¥ STATE -_FASEU
({((PREP TD UNDEF-3P3 S5TME Y)FIM ADORESSFE YY)
MATCH THE FoLLNWING SEMAMNTIC FEATUKES
CLTHING )
WITH FEATYRFE nF RESP, CASFS
ADDRESSFE
PERSON
MO SEM FEATURES HMATCH
+ SEMANTIC FEATURES MATCH UMSUCTESSFUL

FUMCYTONAL AND CASE STRUCTURES 3
NO BTRUCTURE FOR GIVENM INPUT

INg
CJOHN 18 GIVEN TD 4 PRESENT )

WORD NR 2 g TOHN

e INITIAL PARTICLES
i Jowh (INPY g'ml*’!..rJBJ NIL NIL C(MALE 3PS SING ))C(PERSON )INIL 33

WORD MR 3 2 18

ele INTTIAL PARTICLES :

(NTL 13 cINga VERS NIL NTL ((PRES )1}QUAL J)

INTL 15 C(INP3 CDPULA NTL WIL CCPRES IINIL )3

(wIL T8 (INP4 AFF,Aux wIb NIL ((PRES PASS ) {PRES CONTIN VINIL 33
21T, MERGING

€4

wuexw TRY TO EXPAMD CONRIGURATION 3
(NIL IS (INP4 AFF, AUX NIL NIL ((PRES PASS ) (PRES CONTIN JINIL )
* RY COMRINING IT WITH CONFIG OF WORD NA, 1
1, FOR HYPOTHESIS : THF1
1, 1, CONFIGURATION B
(NIL JOHN (INPY mOM,ORJ NI NIL C(CMALE %P5 SING JVCCRERSON 1INIL )Y
s> FROM LEFT TN RIGHT
+ WROME HEAD DR MO TRAMSITION IN SYNT NFT
<z FROM RIGHT Tn |EFT
1, 1. 1, FOR WQRD : JOHN
SUCCESSFUL ORDER aMD RELATIANS ENVIRONMENT TESTS
MATCH THE FOLLOWING FEATURE COMPLEXES:
(AND ZPS (AN SING (NDT DRJ )I)
((MALE 3PS SING ))
RESULTIMG DDMATNG
C(MALE 3FS SING 3)
»>>» ALL TESTS SUCCLESFUL, NEW CONFIGURATION 3 . '
(PRED 15 (Inpa aFF , AUX FIN NIL ((PKES PASS Y(PRES CONTIM JINT|
VOJOHN (INPL NOM,OBJ NTIL NTL ((MALE 3PS SING )) (CRERSHN MINTL INIL M)
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()
whex TRY TO EXPAND COMFIGURATINK &
(NIL IS (INP3 COFyLA NIL NIL (C(FRES YINTL 1)
* RY COMBINING IT WYTH CONFIG DF WORD NR, 1
1, FNR HWYPOTHESIS : INP)
1. 1. CONFIGURATION ¢
(NIL JOHN [INPY NOMOBEJ NIL NIL ((MALE XPS SING 1YC(PERSUN 1INIL 1N
z» FROM LEFT TO0 RIGHT
« WRONG HEAD NR NG TRAMSITION IN SYMT NET
< FROM RIGHT Ta |FFT
1, 1. 1. FOR wORD & JOHM
SUCCESSFUL ORDRP AND RELATIONS ENVIRONMENT TESTS
MATCH THE FOLLOWING FEATURE COMPLEXES:
(AND 3IPS (aNn ¢NOT DBJ YSING D))
((MALE 3PS SING 1))
RESULTING DOMATN:
((MALE 3PS B3IMG 1Y)
»»>> ALL TESTS SUCCESSFUL, NEW CONFIGURATIDN 3
(PRED 15 (INp3 COPULA NI NIL (CPRES JINIL J(JORN (IMP)
NOM,OBJ NIL NIy {(MALE %P5 SING )Y C(PERSON YINTIL INIL )]
(e
wkyw TRY TO EXPAND CONFIGLURATION @
(NIL IS CINP2 VERA NIL MIL ((PRES )lauUaL J)
w RY COMBINING IT wiTH cOnNFIG NF WORD NR, &
1, FOR HYPOTHES1S : InNPY
1. 1, CONFIGMRATION &
(NIL JOMN (IMPL MAM,0RJ NIL NTL ((MaALE ZPS& SING )) ((PERSDN )INMIL" 1)
a» FROM LEFT TN 21GHT
+ WRONG HEA? R WO TRANSITION IM BYKY NET
<z FROM RIGHT TD LEFT
1, 1, 1, FOR WORD & JOHN
SUCCESSFUL DRNER AND RELATIDNS ENVIRONMEMT TESTS
MAYCH THE FOLLUWING FEATURE COMPLEXESH
{AND EPS AN (NOT OBJ 1SINR 1)
((MALE 353 S5TNp )
RESULTING DOMAINE
((MALE 3P% SIMG ))
INVESTIGATE THE FOLLUWING SEM,FEATURESS
(NOT RESTIKE )
([PERSON })
SEMANTIC FEATURES MATCH SUERCESSFUL, DOMAIN 1@
{(PERSON ) )
>335 AL TESTS SUCCESsFUL, MEW CONFIGLRATION
(PRED IS5 (INFZ2 VERP NIL NIL (CPRES 1JUUAL JCINHN [TNPY NOM OWJ
NIL NIL ((MALE 3P§ slk )Y)LLPERSON JINTL INIL 1)

WORN MR & X GTVER
+I. INITIAL PARTICLFS
(NIL GIVEMN (THPS PrEDN, ADJ NTL NTL NIL QUAL O
(N1L GIVEN C[IMPR MUMFIN,VERB NI1L NIL MNIL GUAL ))
(NTL GIVEN (THP7 NONFTIN,VERR NIL NIL NIL QuAL 1)
(NTI. GIVEN [TNPA NOMFIN VERB MTL HIL NIL RUAL )
11, MERGING
{2
whew TRY TO EXFAND CONFIGURATION @
(MIL GTVEN (TIHNPE BRONFINGVERA NI NTL MNIL GUAL D))
* RY COMBINING IT WITH COMFIG I'F WORD NR, 2
1, FOR HYPOTHFSIS & INP2
1. 1, CONFIGURATION %
(PRED IS rInpd VERE fIL NIL ({PRES ))QUAL J(JOHK [INPY NOM,DHJ NMII
NIL (¢MALE 3PS SING )) C(PERSONM IINTL YIMRIL )
<g FROM R1GHY Ti} LEFT
1, 1. 1, FOH WORD f 18
» WROMG HEAD DF MO TRAMSITION IN BSYRT MET
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2, FOR WYPOTHESIS NP3
2e 1. CONFIGURATION
{PREPD 15 (INP3 CoRULA NIL NIL ((PRES JIINIL Y (JUMN (INPL MAM DR}
NMIL NIL ((MaLE 3PS SING 1) C(PERSON JIMNIL JIMIL 1)
<a FROM RIGHT YU LEFY
2, 1. V., FOF wiRD 1 15
+ WRONG HEAD DR MO TRANMSITION IN SYNT NET
3, FOR HYPOTHESIS : 1NP4
3, 1, CONFIGURATION
(PRED 18 (INP4 &FF ALY FIN MIL ((PRES PASS Y (PRES CONTIM YINIL 3¢
JOHN CINPL MOMLORJ NI NIL (CMALE 3PS SING )) ((RERSON JINIL IMTL )
<z FROM RIGHY T LEF?T
3, 1. 1. FOR WORD % IS
SUCCESSFUL, DRDER ANMD RELATIONS ENVIRAONMENT TESTS :
MATCH THE FOLLOWING FEATURE COMPLEXESE ]
(AND (NQT PERF®™ YPERF ) :
((PRES PASS ) (FRES COMTIN 1)
+ SYNTACTIC FEATURES MaTChk WMSUCCESSFUL
(R :
*aww TRY TO ExPhnl CONFIGURATION R
(NI, GIVFN (INPT MONFINJVERA NTL MTL MIL QUAL ))
* BY COMBINING IT wITiH CUMNFIG OF WORD NR, 2
1. FOR HYPDTHESIS ¢ NP2
1. 1, CONFIGURATION 3
(PRED 18 (INP2 VERS nMIL NIL ((PRES ))IOUAL ) {JOAN {INP] NOM_ OHJ NIL
NIL ({MALE 3PS SING ))((PERSDN JINIL INIL 1)
<z FROM RIGHT To LEfFT _ ' 7
1, 1. 1. FOR WORR 1 Ig _ . h 4
+ WRONG HEAD GR M0 TRANSITION IN SYNT NET ! D
#, FOR WYPOTHESIS @ [wp3
2, 1, CONFIBLRATIION o
(FRED IS [INP3 cOPULA NIL NIL ((PRES 1)NIL ) (JOHMM (INP1 NOM, 0BJ
NIL NIL (CMACF 3ps glyf 1) CCPERSON )INIL INTL )2
<z FROM RIGHT TO LEET
2, 1. 1, FUP wORD % 1§ i
« WRONG HEAD 0% nNO THRANSITION IN SYNT NET :
3. FOR HWYPDTHESTS * TNpR4
3. 1, RAT Moos
(PRED %gNﬁ%ggﬂAA%g.AG* FIN NIL ((PRES PASS )(PRES CONTIN YINTIL ¢
JOHN (IMP1 NDM,.URJ mIL M¥L {(MALE 3PS SING )) ((PERSUN JINIL INIL 1)
<z FROM RIGHT Tn LEFT
3, {1, 1. FDr LOKD t 1%
SUCCESSFUL DRDER ANMD RELATIOMS EWVIRONMENT TESTS
MATCH THE FOLLOWING FEATUKE COMPLEXESE
CAND P&83 (NOT PaSS" 1)
((PRES FASS ) (PRES CONTIN ))
RESULTING [DORATNG
((PRES FASS )
NEW FEATURE (OMPLEXE
((PASS" PRES FASR )}
INVESTIGATE THE FOLLLUWING SEM FEATURESt
PERSDN
((PERSON 1)
SEMANTIC FEATUHES MATCH SUNCESSEFUL, DOMAIN 1
C(PERSON 1Y)
»>>»» AL TESTs SUCCESsFuLL, NEw CONFIGURATION 1
(FRED GIVEN (InPT MONFIM VERR NIL NIL ((PASBS"™ PRES PASS )I1QUAL
3015 (INP4 AFF _aUY RIM MIL ((PASS"™ PRES PABS JINIL JCJORN (INP}
NOM,ARd NI| NI (tMaLE 3PS SING JYCC(PERSON JINTL INIL IMIL )Y
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L)

(NJL GIVEN (INPg NOMFIN,VERB NIL NIL NIL GUaL ))

kadk TRY TO EXpAND COFIGURATION 3
1- AY COMBINING IT WITw CONFIR NF wOKD NR, 2

t, FOR HYPOTHESTS @ INP2
1. 1, CONFIGURATIDN ¢
(PRED IS (INP2 VEFAR 1'TL MIL ((PPES 1YQD&L )} [JUHL (INPY ~NUM,OBJ nIL

NTL ([MALE 3PS STnG Y1) C(PERSON YINIL INIL )Y
<a FROM RIGHT T(' LEFT
1, 1, 1, FNE wOkD 3 1S
+ WROME HEAD UR RO TRANSTITIUN IN SYNY NET

2, FAR HYPUTHESIS 3 TNPX
f. Lo CONFIGURATIQN 1
(PREN 18 (INP3 COPULA MIL MTL ((PRESR 1)NIL b]

NIL NIL C(MALE 3PS SIMG D) ({PERSOM JINIL Y0IL )
<x FROM RIGHT T4 LEFT
2. 1- 1. FOP WD H Is
+ WRONG HEAD (P WO TRAMSTITION IN SYNT MET
. FOR HYPDTHERTS ¢ 1wpg
3, 1. COMFIGURATION 3
(PRED IS (INP4 AFF _ bux FTIH nIL ((PRES FASS J(PRES rOnTIM YINIL )
DoMt {INP1 MOM,0B) MIL NTL [fMALE 3PS SING )) ((PEWSON )JINTL INTL 1)
<z FRQM RIGHT TO LEFT

T, 1. 1. FOR wORD t I8

SUCCESSFLL OnDFER AND REIL_ATICNS ENVIRUNMEMT TESTSH

MATCH THE FOLLDWING FEATURE COMPLEXESS
CAMD (NOT PASSY JFa85 )

{(PRE& PASS ) [PPES NONTIN 1)

RESULTING DOMATNG

((PRES PASS 1)

NEW FEATURE COMPLEYX3Z

((PASS" FRES F£5S5 ) —~
INVESTIGATE THE FOLLNDWIMG SEM,FEATURES!
THING

((PERSOIN )]

((PROPERTY 1)

+ SEMANTIC FRATURES MaTCH UNSUCCESFUL

(JORR (TNPY NOM, R
)

3

™wr
*xxk TRY Tg EXPAND CpuFIGURATION ¢
{NTL GIVEN (INPS PRED AL NWIL NIL NIL GUal ))
* BY COMBINING IT WITH COMFIG OF WOKD NR, ¢
1, FOR HYPOTHESIS : IaFP
1, 1o CONFIGURATION 3
(PRED I8 (INp? VERB NIL NTL ((PRES YIRUAL YCJOHN (INPY NOM,OHJ NIL
NI| C((MALF 3p5 SlnG JJ((FERGDN YINTL INIL 1)
<z FHOM RIGHT T6 (EF
1, 1, 1, FOR wuwl L
+ WRONG HEAD UR HD THANMSTTION In SYNT WET
2, FNR HYPQTHESTIS 31 TNPR
Pe }o CONFIGURATIUM o
(PREN 18 (NP3 Cortj A NIL
NIL NIL ((MALF 3Fs 8105 ))((
<# FRCM RIGHT T0 LEFT
2., 1. 1, FOR WORD 1 1%
+ WRONG HEAD O® NGO TRaMSITION IN SYNT NET
3, FOR HYPOTHFSIS ¢ [wk4
1.1, CONFIGURATION
{PRED 15 (INP4 &FF aLIx FIN NIL ([PRES FASS ) (PRFS CONTIN JINIL 1¢
JOHN (INPL NOM, DRJ KIL MTL ((MALE 3RS SINE J)({PERSON JINIL IMTIL. 3}
<x FROM PIGHT Tr (EFT
3, 1. 1, FOR WQRD 1 1%
+ WRONG HEAD K MO TRANSITION TN SYNT NET

NIL ((PRES )INIL }(JOHN (TIANPL NOM_0O8)
FEREON YINIL INIL M)
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WORD NR ¢ . 4 10
L1, IMITIAL PARTICLES 3
(NIL Ta (INPg CaSEST ML NIL MIL KIL )}
«11, MERGIMNG
(a)
kexd TRY TQ EXPAND CQNFIGURATION 3
(NIL TO (INP9 CaSEST KIL NIL NIL NTL )
* BY COMBINING IT WITh CONFIG OF WwORD NK, 3
1, FOR HYPOTHFSIS 3 {NPS
1, 1, CONFIGURATION 3
(NIL GIVEN (INPS FRgn,aDJ MIL NIL NIL QUuaAL )
z>» FROM LEFT 10 RIGHT
+« WROMG HEAD OR MO TRANSTITINN IN SYNT NET
<z FROM RIGHT TO LEFT
1¢ 1. 1, FOR widRD 1 GIVEN
+« WROMG HEAD DR NGO TRANSITIONR IN SYNT NMET
f. FOR HYPDTHESIS | INPh
2, 1, CONFIGURATION 3
(NIL GIVEN (INP& NONFTN, VERKR MIL NIL NIL QUAL
z> FROM LEFT TD FIGKHY
+ WRONE HFAG 0OF WN TRANSTITION IN SYNT NET
<z FROM RIGHMT TO LEET
2, 1. 1, FOR WORD & GIVEN
¢ WRONG HEAD DR ND TRANSITION IN SYNT NET
I, FDR HMYPOTHESIS & IWPT
X, !, CONFIGURATION = :
(PRED GIVFy (TnP? npnFIN,VERR NTL NIL ((PASSY
I1s (INPO AFF _aUx FIN NI ((FaSR" PRES PASS )INT),

<2 FROM RPIGHT TO LEFT
3, 1, 1, FOR wnwl ¢ GIVEN
¢ WRONG HEAD DK NO TRAMNSITION IN SYNT NET
4, FOR HYPOTHESTS 1 1NPB
4, 1, CONFIGURATION ¢

)}

PRES PASS )Yulalk )t
VAT DLL
NIL NI ((MALE 3P3 S8Tag Y)Y ((PEESDTN YYIMTL INIL INIL )

(nIp SIVEN (InpB wpnFIA,VERR MIL NIL HIL GUaL )}

z» FROM LEFT TO RIaHT
+ WRONG HEAD UR b TRANSITION IN SYNT NET
<z FROM RIGHT TO LEFT
4, 1, 1, FOR wOrRD 1 leF#
I

+ WRONG HEap OR NO TRANSITICN IN SYNT NgT

WORD NR 5§ 8 A
els TMITTI&L PARTIDLEY
(NIL & ¢INPig DETERD NTL MIL NIL NIL )
«Il. MERGING
(A
suxaw TRY TD EXPaNpD CONFIGURATION
(Nt & (INPIC e Tpms NIL NYL NIL N1L D))
* BY CAMBINING 17 WITH CONFIG GF WORpD NR, 4
1, FOR HYPDTHESTIS ¢ TNPY
1. 1, CONFIGURATIDN &
(NIL TO (INP9 CASEST NIL MIL NIL NIL W)
s» FROM LEFT TO RIGHT
+ WKRONEG HEAD OR N TRANSTTION IN SYNT NET
<z FROM RIGHT TO LEFT
1. 1, 'y FDF w3 T
+ WRONG WEAD (R HO TRanuSITINN TN SYAT NET
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WORD MR § & PRESENT
oI, INITTAL PARTICLES 3
(INY1 JPRESENT (INPLIY NOMLOBJ NIL NIL ((3PE SING ]]{LTHIH[ JINIL 1)
+11, MERGLHNG
[a)
kauk TRY T EXPAND CNNFIGURATION 3
((NY YPRESENT (INP11 NUM,URL NIL HIL ((IPS SING ) (CTHING J)INIL )
"% BY COMBINING 1T WI1TH CONHFIG OF wORD NR, 5 :
{1, FOR HYPOTHESIS® & INPLE
1, 1, CONFIGURATTON 1
(NIL A CINP12 OFTEAM NIL MNIL MN1L NiL 1)
z» FROM LEFT T0 RIGHT
SUCCESSFLL TRANSTITINN FROM (ML 3
TO THE MEW STATE(S) ! (w4 FTN N& )
MATCH THE FOLLOWING FEATURE COMPLEXESS
SING
(C3PS 31NG 1)
RESULTTING DDMATNG
{E3PS SING 1)
NEW FEATURE rOMPLEX?
CCUNDEF 3P3 S1nG 1)
»>»>> A | TESTS SUCCESSFUL, NFw COMFIGURATION ¢
({N FIN Me JPRESENT (INPLY NOM_OQWJ NIL NIL ({UNDEF 3PS SING )
YOCTHING JIMTL ) Ca (INPI@ PETERM NIL NTL NIL NIL INIL 1)
<z FROM RIGHT To LEFT
t. 1. t, FOR wWOFD 2 &
+ HRONG HEAD OR MDD TRANSITION IN SYNT NETY
(B)
keww TRY TN ExPAnND CONFIGURATION 3
((NG FIN N& IPRESENY (THP11 NOM,OBJ NIL WIL C(CUNDEF 3PS SING ))((
THING JINIL fa CINPEA GETEFRM NTL NIL NIL MIL INIL 33}
* AY COMBINING IT WITH CONFIG DE WARD NR, 4
1, FOR HYPOTHESIS ¢ TNP9
1. 1. CDNFIGURATTON o
(NTL TGO (INP9 CASEST NIL NJIL NIL NIL )
2> FROM LEFT T0 RIGHT
SUCCESSFUL TRANSITION FROM (R4 FIN 8k )
TO THF NEW STATE(S) 3 (NS FIN )
NEW FEATURE COMPLEX]
((PREP T0Q UNDEF B3PS SING ))
»>3>» ALL TESTS SUCCESSEFUL, MNEW CONFIGURATIONM @
(NS FIn IPRFSENT (INPLL NOM NBJ NIL NIL ((PRER TD UMDEF 3PS
SING YYCCTHING YINIL YCA (INPI® DETERM NIL WIL NIL NIL INIL Y(TO (
INPS CASEST NTL NIL MNIL NTL IMIL )}
«z FROM RIGHT TN LEFT
1. 1. 1. FOW WORD I TO
+ WRONG HEAD (OR Rf TRANSITION IN SYNT NET
(L3 :

wixk TRY T0O EXPAND CONFIGURATION 1
{(NS FIN JPRESENT (INP11 NUOM,DRJ NIL NIL C(CPREP TD LNGEF 3PS SING

YYCUTHING JINTL Y(a (INFYe DETERM NIL NIL NIL NTIL INTL J1CTO (INPO

CASEST NWIL MNTL NIL MNIL YNII )

* BY ComBInInG 1T wiITd CONFIG OOF WORD NR, 3

1, FNOR HYPNTHESTS 1 IMFH
1. t, CONFIGURATTIMY ¢
(N1, GIVEN (INPS FRED.ADJ N[ NIL MIL GUAL )
=» FROM LEFT TD RIGHT
+ WRONG HEAD g NG TRANSITION IN SYNT NET
«z FROM RIGHT TO LEF)
1.1, {, FOR WORND § BIVEN
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SUCCESSFUL ORNER AND KELATIOMS ENVIRONMENT TESTS
EANSULT CASE FRAMES WITH SYNT FEATURES ¢

((PREP TO UNDEF 3PS SING 1)

SUCCESSFUL TRANSTITION IN SEMANTIC NETWNRKS
RESULTING TRIPLES (FEATURES w STATE & CASE)
(CC(PREP YD UNREF 3RS SING ))(Ge FIN JADLRESSEE 7))
MATCH THE FOLLNWING SEMAMTIC FFATURES

((THING )) ,
WITH FEATURES nfF RESP, CASES
ADDRESSEE
PERSON
NO SEM FEATURES MATCH
! + SEMAMTIC FEATURES MATCH UNSUCCESSFUL

2, FOR HYPOTHESIS 1 INF&
2. 1o CONFIGURATIDN 3
{NIL GIVEN CINP& NONFIN VEWRB MT| NIL NEIL QuaL 1)
=>» FROM LEFT Tix RIGHT
+ WRONG HMEAD OR NO TRANSITIDM IN BYNT NET
<z FROM RIGHT TO LEFTY
e 1, 1, FOR WORD 2 GTVEM
SUCCESSFUL DRNMER &ND RELATIONS ENVIRONMENMT TtsTs
CONSULT CASE FiraMES WITH SYNT FEATURES @
{(PREF T0 UNDEF iP5 STIMG ))
SUCCESSFUL TRANMSITIDON IN SEMANTIC NETWORKS
RESULTING TRIPLES (FEATLIRES » STATE « CASE)
, [(L(PREP TQ UMNDEF 3PS SINE 3)¢GP FIN JADDRESSFE ))
MATCH THE FOLLOWIMG SEMANTIC FEATURES i
((THING )
WITH FEATURES i3F RESP, CABRES
ADDRESSFE
FERSQON
M) SEM FEATURES MATCH
+ SEMANTIC FEATURFS MATCH UNSUCCESSFU
T INRT
3- 1. CONFIGUQATIDI\I i
(PRED GIVEN (INP7 NONFINVERA WNIL NIL ((PASSY PRES PASS )Yaual )¢
18 (INP4 4FF, 8UX FIm NIL ((PASSY PRES PASS )YINIL Y(JDHN (INPY NOM,08)
NTL NTL (CMALE 3PS5 SIMG Y)(CPERSDN JINTL INIL INIL 2)
€z FROM RIGHT Tn LEFT
3, 1. 1., FOUR WURD &t BIVEN
SUCCESRFUL DRODER AND RELATIONS EnVIRUNMENT TESTE
CONSULT CASE FRAMES WITH SYNT FEATURES :
((PREP TA UNDEF %P5 SING M
+NO TRANSITION IW SEM NETWORK
4, FOR WYPDTHESLS : IHFA
a, 1, CONFIGURATION 3

{NIL GIVEN (INPa BonpIM VERHM NIL NIL NIL Quak J)
- R T TR T _
g i E:UhEFHEAg Uéﬁnﬂ TRANSITION IN SYNT NET
<z FROM RTGHT T0O LEFT
4, 1, 1, FOr WORD ® BIVEN
SUECCESSFUL DRpe R AND RELATIONS ENVIRONMENT TESTS
CONSULT paSp RRAMES WITH BYNT FEATURES @
((PREP T0 UNpeEfs 3PS SING ))
&N TRANSTITION 1N SEM NETWORK

FUNCTIONAL AND CASE STRUCTLRES
NGO STRURTURE FOR GIVEN JNPUT
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EXPERIMENT 10 Changing the viewpoint

Problem:
The same abstract case frame leads to different surface

case frames depending on function and viewpoint.

Solution:

assignment of different surface case frames
Experimental setting:

We will use the same word (given) but with different

viewpoints and the parser should find out what viewpoint

holds in a certain environment.

(1) John is given a present by her

(viewpoint of given 1s addressee)

(2) A present is given to John

(viewpoint of given is what)

{3) John has given a present Yo hev.

(viewpoint of given is agent)

Experimental results:
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"IN
(JOMN I8 GIVYEN Ao PRESgNT RY HEF )

WORD NR ¢
1. INITYAL "oarTiCles
(NIL JOHN ¢INPQ NOM_Dad NIL NIL C(MALE 3PS5 SING 1) ((PERSON )INTL )

WORD NR & 2 18
oJe INITIAL PARTICLES ,
(NIL Ig (INp? yEpB NIL NIL C((PRES J)1QUAL })
(NTL IS5 C(INP3 pOPULa NIL NIL ((PRES )INIL 1)
(NIL IS CINP4 AFF, aux NIL NIL ((FRES PASS ) (PRES CONTIN )INIL ))
I MERGING
(a)
akxn TRY YO EXPAND CONFIGURATION 13
(NIL IS (IWP4 AFF,aUX NIL NIL ((PRES P&aSS ) (PRES CONTIN JINIL )
*» BY CQMBINING IT WITH COMNFIG OF WORD NR, o
1, FOR HYPDTHESIS : TNPI
1. 1, CONFIGURATION 1
(NIL JOHN (INP1 NOM.0S8J NIL NIL ((MALE 3PS SING )IC(PERSON J)INIL )3
e>» FROM LEFT TO FIRHY
+ WRONG HEAD OR ND TRANSITION IN SYNT NET
<= FROM RIGHT Tn LEFT
1, t, 1, FOK 4DKD % JOHN
SUCCESSFUL QKRDERP AMD RELATIONS ENVIRONMENT TESTS
MATCH THE FOLIL.LOWING FEATURE COMPLEXES:
CAND 3PS (aND SING (NOT 0BJ 1))
{(MALE 3PS SING 1)
RESULTING OOMATING
((MALE 3PS5 SING )Y
>>»> ALL TESTS SUCCESSFUL, NEW CONFIGURATION 1§
(PRED 1S (INP4 AFF_ AUY FIM NI|, ((PRES PASS J(PRES COMTIN JINTL
YCJORN CINPL moM 082 NI NIL ((MALE 3PS SING )Y (CPERSON JINIL INIL J)
(8)
*#wxk TRY TO EXPAND CONFIGURATION I
(NIL I8 (INPT COPULA NIL NIL ((PRES JYINIL )1
* BY COMBINING IT WITH CONFIG OF WORD MK, I
1, FOR HYPOTHESIS & INPI
1. t, CONFIGURATION 3
(NTL JOHN (INPY1 NOM DRI NIL KNI C(MALE 3PS SING )} {(PERSON )INIL 1)
a» FROM (EFT TO RIGHT
+ WRONG HEAD OF NO TRANSITIOMN IN SYNT NET
<z FROM RIGHT TO LEFY
1, 1. t, FOR WORD 3 JOKN
SUCCFSSFLUL ORDER ANMD KELATIONS ENVIRONMEWNT TESTS
MATCH THE FALLODWING FEATURE CNMPLEXESS
FAND 3PS (AND (NOT OBJ YSING J) :
((MALE 3PS SING ))
RESULTING DNMATING
((MALE 3PS SIH3 ))
»»»» ALL TESTS SUCCESSFLL, NEW CONFIGBURATION 3
(PRED 18§ (1NP3 CoPULA NIL NIL ((PRES JINIL )CJOHN (INP)
NOM DB NI NIL C[{MALE 3%#85 SING )}{(PERSON JINIL INIL 1)
ey
xkxn TRY TO EXPAND FONFIGURATION ¢
(NIL IS (INPA VERE NTIL NIL ((PRES )IGUAL )
x AY COMBINING TT WITH CNNFIG OF WORD NR, |
{, FOR MYPOTHESTIS : INPHY
1. 1. CONFIGURATION @
(NIL gDHN [TNPY Nﬂ\.mﬂJ NIL NIL C((MALE 3PS5 SING J)((PERSON JINIL 1)
a> FROM LEFT TH RIGH
+ WRONG HEaD R wo TRANSITION IN SYNT NET
<3 FROM RIGMT TO LFEFT
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1, 1. 1, FOR WNRD ¢ JOHN

SUCCESSFUL DRDER AND RELATIONS ENVIRQNMENT TESTS

MATCH THE FOLLOWING FEATURE COMPLEXESS

{AND 3IP3 (anp (NOT OBJ JISING 1)

((MALE TIPS SING 1))

RESULTING NOMAING

((MALF 3PS SING )}

INVESTIGATE THE FOLLOWING SEM FEATURESE

(NOT RESTIRC )

((PERSON 1)

SEMaANTIC FEATURKS MATCH SUCCESSFUL, DOMAIN

((PERSON M) .
»»>>» AL TESTS SUCCES3IFUL, NEW CONFIGURATION ¢

(PRED IS (INP2 VFRE NIL NIL C¢(PRES ))IQUAL J{(JOHN {INP1 NOW,0ORJ
NIL NIL ((MALE 3PS STING 1) C(PERSDN JINIL JINIL 1)

WORD NR 3 3% GIVEN
wls INITIAL PARTICLES 1
(NTL GIVEN (TNPS PRED,ADJ NIL NIL NI QuUAL ))
(NIL GIVEN (TNP& NDNFTN,VERB NIL NIL NIL Qual ))
(NTL GIVEN {INPy NONFIN VERH NTL NIL NIL GUaL ))
(NIl GIVEN (TINPBR NONFIM,VERS NIL NIL NIL QUAL 1)
«11, MERGING
(a)
®wax TRY Tn EXpAND COnFIGURATION @
{NIL GIVEN (1HPg NMONFINGVERR NTL NTL NTL QUAL ])
* RY CoMBINING IT WITH CONFIG DF WORD NR. 2
1. FOR HYPOTHESTS 1 InNPR
1, 1, CONFIGURATION 1
(PRED IS (INP2 VERR NIL NTIL ((PRES ))QUAL Y(JOHM (INPY1 NOM_DRJ MIL
NIL C(MALE 3P3 STInG Y1)T(PERSON JINIL INIL )
<= FROM RIGHY To LEFT
1, 1, 1. FOR wWORD & 18
+ WRNONG HEAD 09 NO TRANSITTIAM IN SYNT NET
2, FOR HYPOTHESIS ; TNPS
2s 1, CONFIGURATION 1
(PRED 15 (INP3 CQPLLA wNIL MIL ((PRES JINIL )(JOWN (INP) NAM_ 0OBJ
NIL NIL ((MALE 3P3 SING JIC(PERSON JINIL INIL 1)
<8 FROM RIGHWT TG LEFT
2, 1. 1. FOR WORD 1 18
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
3, FOR HYPOTHESIS 1 1nNPY
3, 1, CONFIGURATION :
(PRED 18 (INP4 AFF aUX FIN N)L ((PRES PASS )(PRES CONTIN JINIL ¢
JoHN (INP] NOM,0BI NI NIL ((MALE 3PS SING I)((PERSDN YINIL INIL )
<z FROM RIGHT TN LEFT
3, 1, 1. FOR WORN 2 1§
SUCCESSFUL URCER AND RE{ATIONS ENVIRONMENT TESTS
MATCH THE FOLLOWING FEATURE COMPLEXES:
(AND (NOT PERFM )YPERF )
((PRER® PASS 1IPRES CONTIM 1))
+ SYNTACTIC FEATURES MATCEH UNSUCCESSFUL
(B
wxwx TRY T EXPAND COMFIGURATINM o
(NIL GIVEN C(INPT NONFINGVERR M1 MIL NIL QUAL 1)
* BY CAMBINING IT wlTH CONFIG OF WORND NR, 2
1., FOR HYPOTHESLIS : INPg
1, 1, CONFIGURATYION ¢
(PRED IS (InP2 VEKS wlL NIL ((PRES Y)QUAL 1 (JDHM (INP1 NOM 04J NIL
NIL ((MALE TIPS SING )Y((PEKSON JINIL INIL )
€= From RIGHT T LEFT
1, 1. 1, FOR WDRD ¢ 1%
+ WRONG WEAD DR ND TRANSITION IN SYNT NET
2. FNR HYPOTHESTS t INPT
2, 1, CONFIRURATION 4
(5RED IS (INPg COPULA MIL NTIL ((FRES JINIL 3 (JOHN (INP1 NOM, 08
NI NI ffMAkE 3ps 816 DV (CPERSDNM XINTL INIL M)
ez FRDM RIGHT TO i gfT
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. al 1. 1. FOR NQRO 1 IS
« WRONG HEAD DR ND TRANSITION IN SYNT NMET
3, FOR HYPOTHESIS : TNP4
3. 1o CONFIGURATION 3
(PRED I8 {INPY4 AfFF,AUX FIN NIL ((PRES PASS ) (PRES CNNTIM JINIL ) (
JOMN (INP1 NOM,.DRJ NIL NIL ({MALE 3P§ SING ))((PERSON JINIL )INIL 3}
<z FROM RIGHT TO LEFT
3. 1., 1., FOR woﬂﬁ t IS
SUCCESSFLUL NRDFR AND RELATIONS ENVIRONMENT TESTS
MATCH THE FOLLNWING FEATURE CNMPLEXES:
(AND PASS (NOT PaSS™ 1))
L(PRES PASS )(PRES CONTIN )}
RESULTING DOMATINY
{((PRES PASS 1Y)
NEW FEATURE COMPLEXS
{(FASS" PRES PaAS3 ))
INVESTIGATE THE FOLLOWING SEw, FEATURFS:
PERSON
[(PERSON )
SEMANTIC FEATURES MATCH SUCCESSFUL, DOMAIN =
((PERSON 1)
»»>»» AL TESTS SUCCESSF!UL, NEw CONFIGURATION
(PRED GIVEN (INPY NONFIN,VERS NIL MIL ((PASS" PRES PASS JIGUAL
YIS (INP4 AFF AUX FIN NIL C(PASS" PRES PASS )INIL ) (JOKN (INPi
NDML.OBJ NIL NIL (OMALE 3PS SING )J((PERSON YINIL INIL INIL ))
(cy
wkwk TRY TD EXPAND CONFIGURATION @
(NIL GIVEN (JNPR NONFINL,VEWB NIL NIL NIL QUAL )}
» BY COMBINING IT WITH CONFIG OF WORD MR,
1. FOR HYPOTHESIS 1 INPP
1, 1, COMFIGURATION 3
(PRED IS (INP2 VERAR NIL NI ((FRES JYJuUAL ) (JOMN (TNP] NOM,DBJ NIL
N1l ¢(MALE 3PS SING ))((PERSON JINIL INIL ))
<«x FROM RIGHT YO LEFY
1, 1. ', FOR WORD ¢ IS
+ WRONG HEAD QR NO TRANSITION IN SYNT NET
2, FOR HYPOTHESIS ¢ INPY
2, !}, CONFIGURATIDN 1
(PRED T8 (INPT COPULA NIL NIL (CPRES YINIL ) (JNHN (INPL NOM,OR]
NIL NIL CCMALE 3PS SING YY((PERSON JINTL INIL )
«3 FROM RIGHWT TO LEFT
2e 3. 1, FOR WORD 3 IS
+ WRONG WEAD OR NO TRANSITION IN SYNT NET
3, FOR HYPOTHESIS ! TNPO
3, 1, CONFIRURATION :
(PRED 15 (INP4 a4FF , alx FIN NIL ((PRES PASS )(PRES CONTIN )INIL )}
JOHN (INP4 NOM, QRJ NL1L NIL ((MALE 3PS SING V) (CPERSONM JINIL INTL )}
<a FROM RIGHT TO LEFT
- %, 1, 1, FOR uwnRD 1 1§
SUCCESSFUL DROER AMD RELATIDNS ENYVIRQNMENT TESTS
MATCH THE FOLLOWING FFATURE COMPLEXES:
[AND (NOT PASS™ JPASR )
C(PRES PASS ) (PRES CONTIN I
RESULTING DOMAING
((FRES PASS 1
NEW FEATURE COMPLEX!
((PASS"Y PRES PASS 1)
INVESTIGATE THF ¢{OLLOWING SEM FEATURES:
THING
(CPERSON 1)
{{PROPERTY ))
+ SEMaANTIC FEATURES MATCH UNSUCCESFUL
m)
wawx TRY T EMPAND COnNFIGURATION g
(HIL GIVEN (INPS PREDADJ NIL NIL NIL GUAL 1))
* BY CoMRINING IT WITH CONFIG NF WORD NR, 2
{1, FOR HWYPHOTHWESIS 1 NP2
1. 1, CONFIGURATION ¢t
(PFRED 18 (INP2 VERR MNIL NI ((PRES )})QUAL )Y (JOHN (INP{ NOW, ORJ MYL
NIL C((MALE 3PS SING )) ((PERSON )INIL INIL ))
«c FROM RIGHT TO LEFT
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1+ 1. 1, FOR wORD ! I8
+ WRONRB HEAD MR ND TRAMSITION IM SYNT NET
. 2. FOR HYPOTHESIS ¢ INPY
2+ 1, CONFIGURATION
(PRED IS (INP3 COPULA ANIL NIL C((PRES JINIL JYFJOHN (INPY NAM, 08J
NIL NIL ((MALE 3PS5 SIHG Y)C(PERSON JINIL INIL ))
<2 FROM RIGHT TN LEFT
2. 1. 1, FOR WORD ¥ 15
+ WRONG HEAD OF ND TRANSITION IM SYNT MET
3, FOR HYPOTHES!S & [NP4
3. 1, CONFIGURATION 3
(PREN IS (INP4 AFF _ ALY FIN NIL ((PRES PaSS JrPRES LﬁMTIN INIL )¢
JOHN (INP1 NOM, 04J NIL NIL ((MALE 3#8 SING ))((PERSON JINTLL INIL ))
<z FROM RIGHT TO LEFT
%, 1. 1. FOF wnRD t 1§
+ WRONG HEAD UR NO TRANSITION IN SYNT NET

WORD NR I 4
eI. INITIAL PARTLCLES :
{MNIL A CINPY PDETER™ NIL NIL NIL NIL )]
.11, MERGING
(&)
kkwx TRY TD ExPAND OMFIGURATION ¢
(NIL & (NP9 DETERM NIL NIL NIL KIL 1J)
w BY COMBINING IT WITH CONFIG OF wOWR NR, 3
1, FOR HYPOTHESIS 31 INFS
1. 1, CONFIGURATION 1 .
(NIL GIVEN (INPS PREN,ADJ NTL NIL NIL BUAL 3)
a» FROM LEFT TO RIGHT
+ WRONG HEAD DR NO TRANSITION IN SYNT NET
<8 FRUOM RIGHT T0O LEFT
"1y 1. 1, FOR 4fRD 3 GIVEN
+ WRONE HEAD OR WO TRANSITION IN SYNT NET
2, FOR HYPOTHESTS 1 TNP6
Pa 1. CONFIGURATION g
{NIL GIVEM (INPR NOMFINLVERB NI NIL NIL QUAL ))
2» FROM LEFT Tn RIGHT
+ WRONG HEAD OR N TRANSITINN IN SYNT NET
<= FROM RIGHT TO LEFT
2, 1. 1, FOR WORN & GYVEN
+ WRONG HE4D OR MO TRANSITION IN SYNT NET
3, FOR HYPOTHESIS &t INPY
3, 1, CONFIGURATION 3
(PRED GIVEN (INPT NOMFIM,VERB NIL NIL ((PASS" PRES PASS )YQRUAL )¢
I (InP4 AFF_AUX FIn NI c(Pnssﬂ PRES PASS )INIL ) (JOHWN (TNPYQ NOM,QOBJ
NI NI ((MALE 3Ps SING D) C(PERSQON JINIL INIL JNIL J)
<z FROM RIGHT TO LEFT
3, 1. Y, FOR WORD 3 GIVEN
+ WRONG HEAD OR NO TRAWSITION IN SYNT NET
- 4, FOR HYPGTHESIS ¢ INPR
4, 1, CONFIGURATION
(NTL GIVEN (INPE® NONFIN,VERA NIL NI NIL Qual 1)
=> FROM LEFT TO RIGHT
+ WRONG HEAD QR NO TRAMSITION IN SYNT MET
<z FROM RIGHT T LEFT
4, 1, 1, FOR wWORD § nLIVE
N&T

£ N
+ WRONG HEpD OR NO TRA TION In SYNT NET

WORD NA
L T A Sran BREREYT,
f(N{ JPRESENT (INPi@ NOM,URJ NIL NIL ((3PS SING ))(CTHING )INIL D)
W11, MFRGING
(A]
kuwx TRY Tp EKPAmU ConFEIGURATION 3
((N? JPRESENT [INPI2 NOM OBJ NIL NIL ((3PS SING )) (CTHING JINIL )

% BY COMBINING IT WITH QUNFIG OF WORD NR, &
.1, FOR HWYPOTHESIS 3 NP9

fa 1o CONFIGURATION -2

(NIL A (INP9 DETERM NIL NTL NIL NIL J)
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experiments

a» FROM LEFT T0 RIGHT
SUCCESSFUL TRAMSITION FROM (N1 )

TQ THE NEw STATE{S) ! (N4 FIN Ne& )~
MATCH THE FOQLLNWING FEATURE COMPLEXES
SING

(C3IPS STHG 1)
RESULYIMG DOMAING
((3PS SING M)
NEW FFATURE COMPLEXS
: {tUNDEF 3PS SING ))
»>»»> ALL TESTS SUCCESSFUL, NEW CONFIBURATION 13
] L{NG FIMN N& YPRESEMT (INPIQ NOM,DBJ KRIL NIL (C(UNDEF 3PS SING )
YCCTHING 3INTL (€A {INP® DETERM NIL NIL NIL NIL INTL )Y .
<3 FROM RIGHT Tg |EFT
1, 1. 1, FOR WORD ¢t &
+ WRONG HEAD NR NI TRANSTTION IN SYNT NET
(8)
wxik TRY TO ExpanD CONFIGURATION @ .
(fNg FIN Ng TPRESENT [INPLI® NOM_OBJ NIL NMIL (CUNDEF 3PS SING J)(C
THING YINIL (& CINP9 DETERM NIL NIL MI{L NIL JINIL 1)
* BY COMBINING IT WITM CONFIG OF WARD NR, 3
1, FOR HYPOTHESIS t [NPS
1, 1, CONFIGURATION &
{NIL GIVEN (INPS PRED.ANJ MNIL NIL MNIL GUAL Y1)
a» FROM LEFT TO RIGHT .
+ WRONG HEAD OR ND TRANSITIDM IM SYNT NET
<2 FROM RIGHT 7O LEFT
1. 1. 1, FNR WORD } GIVEN
SUCCESSFUL URUFR AKD RELATIONS EMVIRONMENT TESTS
CONSULT CASE FRAMES WITH SYNT FEATURES 3
C(UNDEF 3PS SING 1) '
+ND TRANSITINN IN SEM NETHWORK
2, FOR HYFOTHESIS ¢ INPé
¢, 1, CONFIGURATION ¢
(NIL GIVEN CINPR NNMFIMN_VERR NIL NIL NIL GUAL )Y
z» FROM LEFT TO RIGHT -
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
«x FROM RIGHT TO LEPT
2., 1. t, FOR WORD ¢ GIVEN
SUCCESSFUL DRDER AND RELATINNG ENVIKUNMENT TESTS
CONSULT CASE FRAMFS WITH SYNT FEATURES 3
({UNDEF 395 SInG ))
+ND TRANSTITION IN SEM NETWORK
3, FOR HYPOTHESIS ' TrPY
3, 1, CONFIGURATIOHN ¢
(eRED GIVEN (INPT7 NONFIN,VERH NIL MIL ((PASSY PKES PASS )IUUAL )¢
IS (INP4 AFE ,AUX FIN NTL ((PASS" PRES PASS JINIL ) (JOMN (INPY NOM,0BJ
NI, NIL (LHALE tPs SINMG 1) ((PERBON ))NIL JNIL ANTIL )3
€z FRDM RIGHT TN LEFT
3, 1, 1, FOR WORD 1 GIVEN
SUCCESSFUL OROER AMND RELATIONS ENMVIRKONMENT TESTS
CONSHLT CASE FRAMES WITH SYNT FEATLRES @
(tUNDEF 3PS BING )
SUCCESSFUL TRANSTITION IM SEMANTIC NETWORKS
RESULTIMG TRIPLFS {FEATURES » STATE % CASE)
(C(CEUNDEF 3PS SING JIIFIN G2 YWHAT ))
MATCH THE FOLLOWING SEMANTIC FEATURES
((THING 1)
WITH FEATYRES nF RESP, CARES
WwHAT
THING
SFM FEATURES mMaTeH SUCCESSFUL
»»>»> ALL TESTS SUCCESSFUL, NEW CONFIGURATION 2
(NIL GIVEN (INPT NONFIN,VERGE NIL (FIN Gz Y((PaASS" PRES PASS 1}
QUAL (I8 (INP4 AFF, AX FIN NIL ((PASS" PRES PASS )YINIL )(JGHN (INPI
NOMa. DRI NTL NI ((MALE 3PS SING ))((PERSON )}INIL INIL INIL ) (FRESENT
{INPLI® NOM,0OBJ NTIL Nl C(CUNDEF 3PS SING )ICCTHING J)WHAT )(& (INPI
NETERM NIL NIL NIL NIL INTIL )))
4, FOR HYPNTHESIS 1 INPA.
4, 1, LONFIGJURATION ¢
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(NIL GIVEN (INPB SNOWNFIN,VERB NTIL NIL NIL QUAL ))
a» FROM LEFT TO RIGHT
+ WRDNG HEAD OR NG TRANSITION IN SYNT NET
€3 FROM RIGHT TO [LEFT
&, 1, 1, FOR WORD t GIVEN
SUCCESSFUL DRMNFR AND RELATIAOMS ENVIRONMENT TESTS
CONSULY CaSE FRAMES WITH SYNT FEATURFS :
(CUNpEF 3PS SING ))
SUCCESSFLIL TRANSITION TN SFEMANTIC NETWUNRKS
RESULTING TRIFLES (FEATURES * STATE & CASE)D
FECCUNDEF 3PS SInG )) (G2 FIN JWHAT Y((C(UNDEF 3PS SIMG ))(G3 )
ADDRESSEE 1)
MATCH THE FOLLNWIMNG SEMANTIC FEATURES
{({THING 1)
WITH FEATURES QF RFE3P, CASES
WHAT
THING
SEM FEATURES MaTLKH SUGCESSFUL
ADNRESSEE
PERSON
ND SEM FEATURES MATCH
»»»>» ALL TESTS SUCCESSFUL, NEW CONFIGURATION 3
(NIL GIvEN (InpB NONFIN_VERR NIL (G2 FIN INIL QUAL ) (PRESENT |
INPL13 NOM, OB NIL NIL ((UNDEF 3PS SING )){(THING ))wHAT ) (A (INF9
DETERM NIL MTL NTIL NIL JINIL ¥1)
oy
xuaw TRY TO EXPaND CONFIGURATION 3
(NTL GIVEN (INP3 NONFIN,VERPR WIL
INPLO NOM,DBT NI NTL ((UNDEF 3PS RI
DETERM NI NIL NTL NIL JINIL I))
* BY COMBINING IT WITH COMFIG OF WORD NR, 2
1. FOR HYPOTHESIS ¢t INP2
1, 1, COMFIGURATION @
(PRER IS (Ink2 VERE NIL NJIL ({PRES })}QUAL ) {JUHN (IN91 NOM, ORJ NIL
NIL (C(MALE 3PS SING ) C(PERSON JINIL INIL ))
«z FROM RIGHT TD LEFT
1, 1. 1, FOR WORD ! 18
+ WRONG HEAD DR MO TRANSITIONN IN SYNT NET
2, FOR HYPDTHESTS 1 INRY
2. 1. CONFIARURATION @
(PRED I5 (INRTY Cn@{ & MIL NIL (CPRES YINIL ) (JOHN (INPL NOM 0BJ
NIL MIL (C(MaLE 3PS SING ))C(PERSON JINIL INIL ))
<z FROM RIGHT TD LEFT
2. 1. 1, FDR WORD % I8
+ WRONG HEAD OF NO TRANSITION IN SYNT NET
3, FOR HYPOTHESIS : [nP4
3, 1. cONFIGURATION o :
{PRED 185 (Tnpd Bpe,apX FIN NIL ((PRES RASS J(PRES CONTIN JINIL ) (
JORN ¢INPy NOM CRJ NIL NIL ((MALE 3PS 8SING ) ((PERSON JINIL INJL ))
<= FRDM RIGRT TO LgpT
1. ), FOR w0ORD 1
succE%sFuL ORpER AND RELATIONS ENVIRONMENT TESTS
MaTeH THE FOLLOWING FEATURE COMPLEXES?
Cahp NDT PERF® YPERF )

((PRES pAgS ) (pRES CONTIN })
+ SYNTARTIC FEATURES MATCH UNSUCCESSFUL

{2 FIM INIL QUAL J(PRESENT {
NGB JYCCTHING Y)Y &HAT Y (& (INPS

WORD NR 13 & B

ale INITIRL PARTICLES 1

(NTL BY (INp1) CASESIT NTL NIL NIL NIL )
«J1, MERGING

(A)

wwkw TRY TO FUPAND CONFIGURATION 3

fNTL BY CINP1Y CASEST KIL NIL NIL NIL ))
* BY CoMBINING IT WITH COMFIG [OF WDRN NR, §
1. FOR HYPOTHESTS 1 INPIC
1, !, CONFIGURATION 3
(NIL GIVEN (IMPB NONFINGVER® NIL (G2 FIN INIL QUAL )Y (PRESENT (
InP1? NOmM,0OBJ NI NI CCUNDEF 3P8 3ING )JCITHINr JIWHAT ) (A (INPQ
DETERM NIIL NTL NIL NYL INIL )])
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=>» FROoM LEFT Tn RIGHT
+ WRONG HEAD CR NO TRaMSITION IN SYNT NET
«a FROM RIGHT TO LEFT
1, 1, 1, FOR WORD 1 PRESENT
+ WRDNG HEAD UR NO TRANSITION IN SYNT MNET
1, t, ?. FOR WORD &t RIVEN
+ WHONG HEAD OF NO TRANSITIOM IN SYNT NET
1. 2, CONFIGURATION 1 : _
C(NIL GIVEM (INP7 NONFIN,VER®R NIL (FIN G2 ) ((PASS" PRES PASS ))aUAL
(IS CTINPG BFF _ AUX FIN MIL ((PASS" FRES PASS )INIL ) (JOWN {INPY
NOM,ORJ NIL NIL ((MALE 3PS SING ))((PERSON JIINIL JNIL INIL ) (PRESENT
(INPIQ NOM,DBJ nIL NIL (C(UNOEF 3PS SING JIYCCTHING YIWHAT J(A (INMPO
BETERM NTL NTL NIL NIL INIL 1))
“ s FROM LEFT TO RIGHT
+ WRONG HEAD DR NO TRAMSITION IN SYNT NET
<z FROM RIGHT TO LEFT
1, 2, 1, FOR WORD 1 PRESENT
+ WRONB MEAD DR NO TRAMSITION IN SYNT NET
1, 2. 2, FOR WORD © GIVEN
+ WRDNG HEAD OR NO TRANSITIDN IN SYNT NET

WORD NR 1 7 HER

o1, INITTAL FARTICLES ;

(NIL HER (INP12 PRON_NRJ KIL NTL C((SING OBJ 3PS ))C(PERSOM JINIL })
«11. MERGINE

(&)
wikw TRY TO EXPaAND CNHMFIGURATION 1
(NIL HER (INP12 PROMJOBJ HTL NIL (CSING OBJ 3PS ))((PERSON JINIL

IJBV COMBINING IT WITH CONFIR NF WORD NR, 4
1, FOR WYPNTHESTS & INPLY
1. 1. CONFIGURATION ¢
(NIL BY (INP11 CaASESI NTL NTL NIL NIL 30
=>» FR({M LEFT TO RIGHT
SUCCESSFUL. ORDER AND RELATIONS ENVIRONMENT TESTS
NEW FEATURE COMPEXS
((PREP BY SING 0ORJ 3PS 1) '
»»>> ALl TESTS SUCCESSFUL, NEW CONMFIGURATION @ .
(NIL HER (INPIZ PRON,DBJ NIL NIL ((PREP BY SING OBJ 3IPS 3)((
PERSOM TINIL YCHY (INF1] CASESI NIL NIL NIL NIL JNIL 1)
<z FRpM RIGHT T LEFTY .
14 1. 1, FOR wDORD ! RY
+ WRONSG HEAD OR NO TRANSTTION IM SYNT NET
(1)
*wk* TRY Tp FXpAND CosnFIGULRATION 1@
(MIL WER CINPL2 PRON,OBJ RhTL MIL ({PREP MY SING OBJ 3PS 33((
PERSNN )NIL ) (BY (TNPyq1 CASEST NIL NIL NIL NIL INIL )
x BY ComMPINING IT WITH CONFIG OF WORRD NR, &
1, FOR HYPDTHESIS t IMPID
1+ 1. CONFIGURATION 3
(NTL BIVEM (INPB NONFIN,VERB NIL (G2 FIN INIL QUAL ) (PRESENT (
INPY@ NOM _0BJ NIL NIL ((UNDEF 3PS SING }) ((THING )IWHAT (4 (INPY
DETERM NIL NIL NIL NIL INIL 1))
e» FROM LEFT TN RIGHT
+ WRONMNEG HEAD UR MDD THANSTITIOM In SYNT NET
¢z FROM RIGHY TO LFFT
t, 1, 1. FOR WORD 1 PRESENY
SUCCESSFUL ORDER AND RELATIONS ENVIRUNMENT TESTS
«MTSSING CASE DR FUNCTTION IM SEM NETWORK
1, 1, 2, FOR WORD © GIVEN
SUCLESSFUL ORDER AND RELATIOMS ENVIRONMENT TESTS
CONSULT CASE FRAMES WITH SYNT FEATIRES @
((PREP BY SING 0BT IPS I
+M0 TRANSITIONM JH SEM KETWORK
1. P, CONFIGURATION & :
(NTL GIVEN [INPT NONFIN,VERB NIL (FIn G2 )((PASS" PRES PASS l)OUAL
(18 (INP4 AFF _AUX ®IN NIl ((PASS™ PRES PASS JINTL ) (JOHN (INPY
NOM _ ORJ MIL NIl ((MALE 3PS SING ))((PERSON )INIL IMIL INIL )(PRESENT
(INPID NOM,DBJ NIL MIL CCUNDEF 3PS 8TNR ))(CTHING Y)WHAT Y (A (INPS
DETERM NTL MTL NIL NIL INIL 11}
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s> FroM LEFT To RIGHT

+ WRONG WEAD OR NMD TRANSITION IM SYNT NET
«<a FROM RIGHT TOD LEFT

1, 2. 1, FOR WORD 3 PRESENT
SUCCESSFUL ORDER AND RELATINMS ENVIRUNMENT TESTS
+MISSING CASE OR FUNCTINN TN SEM NETWORK
1. 2. 2, FOR WORD & GIVEN

SUCCESSFUL QRDER AND RELATINMS ENVIRONMENT TESTS

CONSULT CASE FRAMES WITH SYNT FEATURES 1@

({PREP RY SING 0OBRJ 3IPS*))

QUCCESSFUL TRANSITION IN SEMANTIC NETWORKS

RESULTING TRIPLES (FEATURES w» STATE w» [ASE)

C(¢(PREP BY SING ORJ 3PS )IFIN AGENT 1))

MATCH THE FQOLLOWING SEMANTIC FEATURES

C(PERSION ))

WITH FEATYURES nF RESP, CASES

AGENT

PERSON

SEM FEATURES MATCH SUCCESSFUL
C»»»» 4Ll TESTS SUCCESSFUL, HEW CONFIGURATION ¢

(NTL GIVEN (INPT NONFIN VERR NIL FIN ((PASS" PRE3S FASS ))0UAL

Y(IS (INP4 AFF_AUX FIN NIL ((PASS" PRES PASS )INIL ) CJOHN (InP1
NOM,OBJ NI NIL ((MALE 3PS SING J) (CPERSON ))NIL INTL INIL ) (PRESENT
(INPID NOM,ORJ NIL NIL CCUMQEF 3PS SING J)((THING )IWHAT ) (A (INF9
DETERM NIL NTL NTL NIL INIL 1) (HER (INP12 PRON,NAJ NIL NIL ((PREP BY
SING nBJ 3ps Y) ((PERSON )IAGENT ) [AY (INP11 CASESE NIL NIL NIL NIL )

NIL 33

FUNCTIONAL AMND CASE STYRUCTURES @
(NONFIN,VERR [GIVEN C(AFF,AUX (15 (NOM,0BJ JOHM 1)} (NOM,OBJ (PRESENT (

DETERM A 1)) (PROMZDRY (HER (CASESL-BY 1))))
(CASESTRUCTURE @ {ADNRESSEP u@ ) (WHAT PRESENT ) (AGENT HER )])

IN1
(4 PRESENT 15 GIVEN TN JOHN )

WORD NR ¢ 1 4
ola TNITIAL PARTTCLES ¢
(NIL A (INP1 DETERM MIL NIL NIL NIL D)

WORD MR 3 2 PRESENT
oI+ INTTIAL PARTICLES 1
{(N1 JPRESENT (INP2 NOM,OBJ NIL MIL (€3PS SING 1) (CTHING JINTL ))
«11., MERRING
£a)
kxwen YRY TO EXPAND CONFIGURATION ¢
({Nl )PRESENT (INP2 NnH,UBJ NIL NIL (CEPS SING )Y CLTHING MINTL )
* RY COMBRINIMG IT WITHW CONFIG OF WORD NR, 1
{. FOR HYPUTHESIS : INR!
1. 1, CONFIGURATION 3
(NTL A (IWPt pETERS NIL NIL NTIL NIL )
w» FROM LFFT Y0 RIGHT
SUCCERSFUL TRAMNSITION FROM (N1 )
TN THE NEW STATE([S) 3 (N& FIN N& )
MATCH THE FOULOWING FEATURE COMPLEXES!
SING
((3P3 8ING 1)
RESULTIMG DOMAIMR
((IPS SING )
NEW FEATUWRE rcOMPLEXE
((UNDEF 3PS5 51ING V1
>>»> ALL TESTS SUCCESSFUL, NEw CONFIGURATION
(NG FIN N& IPRESENT (INP2 NOM,0BJ NIL NIL C((UNDEF 3P§ SING ))
CCTHING )INIL ) (A (INPL DETERM NIL NIL NTL NIL INTL ))
<z FROM RIGHT Tn LEFT
1. 1. 1. FOR WNRD ¢ &
+ WRONG MEAD DR NP TRANSITION, TN SYNT NET
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WORD NR § 3 ;S
ele INTTIAL PARTICLES 1
(NIL IS (INPT VERB NIL NIL ((FRES YIRUAL 1))
(NIL IS CINP4 COPULA MIL NIL ((PRES YINIL 1)
(NTL I8 (INPS AFF,aUX NIL NIL ((PRES PASS )(PRES CLONTIN YINIL 1))
«I1l, MERGING
(a)
weud TRY TO EXPAND CONFIGURATIAON 3
(NIL IS fIMPS AFF,AUX NIL NIL C(PRES PASS ) (PRES cONTIMN YINIL )
« BY CAMBINING IT WITH CONFIG OF WORD NR, 2
1, FOR HYPOTHESIS : INPR
1. 1, CONFIGURATINH 1 .
(CNE FIN wep IPRESENT (INP2 NOM_DBJ NI NIL ((UNDEF 3PS SING 1) ((
THING YINTIL V(& (INFY DETERM NTIL NIL NIL NIL INIL YD
m» FROM LEFT TO RIGHT )
+ WRONG HEAD OF NO TRANSITION IN SYNT NET
<z FROM RIGHT Tn LEFT '
1, 1. 1, FOR WORD t PRESENT _
SUCCESSFUL ORDER AnMD RELATIONS ENVIRONMENT TESTS
MATCH THE FOLLOWING FEATURE COMPLFYESS
(aND 3PS (AND STNG (NOT OBJ )))
CLUNDEF 3PS SING )
RESULTInG DpmAln?
t(UNDEF 3PS SING 1)
>a>> 4| TEsTs SUCCESgFuyls NEW CONFIGURATION
(PRED IS (INP5 aFF, AUX FIN NTL ((PRES PASS )(PRES CONTIN )INTL
Y (PRESENT (Iyp? NoManBJd NTL NIL CCUNDEF 3PS SING )} (L{THING )INIL ) (A
(Inpt DEvERm w1 nIL Ty NTL ¥NMIL INTL )1}
(g)
“ekd TRY Tn EXPAND ConFIGURATION ¢
(NIL IS5 (INP4 copPUpa NIL MIL ((PRES JINIL 1))
* BY COMBRINING JT WITW ONFIG DF wWORD NR, 2
1, FOR HYPOTHESIS t I[nNpP
1. 1. CONFIGURATION 3
({nd FIN NO )eRESENT (INP2 NOM_ORJS NIL NIL (CUNDEF IRS SING Y)Y (¢
THING JINIL €A (InPy NETERM NTL NIL NIL NI INIL 2D
g» FROM L EFT TQ RIGHT
« WRONG HEAD DR NDO TRANSITION IN SYNT HNET
<= FROM RIGHT T LEFT
1, 1. 1, FOR WwORD I PRESENT
SUCCESSFUL UOWKDER AMND PELATIONS FNVIRONMENT TESTS
MATCH THE FOLLOWINTG FEATURE COMPLEXES]
(AND IPS (AN} (wNOIT QBJ JSING 1))
((UNDEF 3PS 3ING 1)
RESUL TING DOMATN?
((UNDEF 3PS 3ING 1)
»>>>» A4LL TESTS SUCCESSFUL, NEW COUONFIGURATION
(PRED I8 C(INRS CpPULA NTIL NIL C(CPRES JINIL
NOM, 0B NIL NIL CCUNDEF 3RS SING }ICCTHING YN
NIL NTL NTL JINTIL INIL 1
)
wakw TRY Tn EXPAND CONFIGURATION
(NIL I8 (INPS VERp NIL NIL (CPRES )J)aUAL )
» AY QOMBINING IT wiTw cONFIG OF WHRD NR, 2
1. FOR HYPOTHESIS 1 INP2
1, 1, CONFIGURATION 1
((NG FIN N& YPPESENT {INPP MOM,O0RJ NIL NIL (CUNDEF 3PS SING 1) (€
THING JINIL Y (4 (IMPL DETER® NIL NTL NIL NIL INIL })
z>» FROM LEFT TQ RIGHT
¢ WRONG HEAD OF N TRANSTTION IN SYNT wNET
<e FRUM RIGHT TO LEFT

Y (PRESENT (INPP
IL )tA (IMPY DETERM NIL
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1, 1, 1, FOP WORG ! PRESENT
SUCCESSFUL ORDFR AND WELATIONS FNVIRONMENT TESTS
MATCH THE FOLLODWING FEATURE COMPLEXFY:
(AND 3PS (aND (NOT DBJ ISING )
CCCUNDEF 3P5 STING ))
RESULTING DOMaING
[(UNDEF 3PS SING })
INVESTIGATE THE FOLLOWING SEM FEATURES:
(NOT RESTIRL )
CLTHING )
SEMANTIC FEATURES MATCH SUCCESSFUL. DOMAIN 1
(ETHING 1)
333> AL% TESTS SUCCESSFyYL, NEW COMFIGURATION
PRER 15 (INPS VERA NTL NIL C(PRES ))GUAL }{PRESENT (INP2
NOM 0BJ NIL NIL ((UNDEF 3PS5 SIMG D)) CCTHING )INIL (A ([(IMNP1 DETERM NT|
NIL NTL NIL IMIL INTIL D))

WORD MR 1 4 GIVEN
«Jo INITIAL PaRTICLES 1t
(NTL GIVEN (INP& PRED_ ADJ MIL NIL NIL QUAL J)
(NIL GIVEN (ThP7 NDMFINLVERH NTL NIL NTL DUAL
(NTL GIVEN (INPB NONFINLVERB MIL NIL NIL QUAL
(NMTL GIVEN (INPI NOMFIN,VERE NWIL NI NIL DUAL
11, MERGING
(8
kkwn TRY T0O EXPAND CONFIGURATION
ENIL GIVEN (THNPQ HONFIN VERB NIL NIL NYL auUaL )
« BY COMBINING IT WITH CONFIG OF WORD NE, 3
1, FOR HYPATHES]S : INPS
1, 1, CONFIGURATION 13
(PRED Is (InP3 VERB wIL NIL ((PRES ))IRUAL ) [PRESENT (INP2 NOM,DRJ
NIL NIL (CUNDEF 3PS SING JICLTHING }INIL )(A (INPL DETERM NJL NIL NIL
NIL INIL INIL 1Y)
<= FROM RIGHT T LEFY
1, i, 1, FOR WLORD ¢ IS
* wRUNG HEAD GR ND TRANSITION IN SYNT NET
2, FOR HYPOTHESIS 1 INPY
2, 1, CONFIGURATIONM 3
(PREp 13 (InP4 CpPuLA AIL MNTL CCPRES JINIL ) (PRESENT (INP2 NiOW, D8I
NIL NIL (C(UNpEF 3PS SING ) CCTWING JINIL J(A (INPL DETERM NI NIL NI
NIL INIL INIL M)
«r FROM RIGHMT TO LEFY
2. 1. 1, FOR WORD 1t 15
* WRONG HFAD TR NO TRAMSITIOM IN SYNT NET
X, FOR HYPNTHESIS & INPS
3, 1, CONFIGURATION ¢
(PRED IS (INPS AFF _ 4UY FIN NIL ((PRES PASS Y(PRES CONTIN JINIL )¢
PRESENT (INPA NOM,08J NTL NIL C((UNDEF 3PS SING Y)Y O(THING JINIL Y(A
INPY DETERM NI MIL NTL MIL INIL INTL ))
<3 FROM RIGHT TO LFFT
3, 1. 1, FOK wiRD 31 IS
SUCCESSFULL ORPER AMD RELATIOMS ENVIRONMENT TESTS
MATCH THE FOLLOwWING FEATURE CQMPLEXES?
(AND (NOT PERF" JPERF )
((PRES PASRS5 ) (PRES CUNTIN ))
+ SYMTACTIC FEATURFS MATCH LUNSULCESSFUL

(BY
wwxxw TRY TO EXPAND CONFIGURATINN 12
(NIL GIVEN (INPg NONFINGVERA NIL NIL NIL QUAL )
+ BY COMARINING 1T WITHW CONFIG DF WORD NR, 3
1, FOR HYPOTHESIS INPT

1. 1, CONFIGURATION ¢ :

(PRED IS (INP3} VERP NTI. NIL C(CPRES ))AUAL J(PRESENT (INPZ NOM DRJ
NIL NTL CCUNDEF 3PS SING JYCCTHING JINIL ) (A (INPI DETERM NI| NTL NIL
NIL INIL INTL D))

<z FROM RIGHT Tn LEFT

1. 1, 1, FUR WORD & T§
+ WRONG HEAD AR NO TRANSITION IN SYNT MET
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2, FOR HYPDTHESIS 1 INPU

2. {, CONFIGURATION &

(PREpP IS (INP4 COPULA NIL MIL C{PRES IINIL Y(PRESENT (InNFz NNm _1B)
NIL NIL C(UNDEF 3PS5 SING )Y CCTHING YINIL ) (A (INPL DETERM NIL NIL NTL
NIL INTL INIL M)

<a FROM RIGHT TO LEFT
2, 1, 1, FOR WORD : 18§
+ WRONG HEAD OR NO TRaNSITION IN SYNT NET
3, FOR HYPUTHESIS 1 INPS

3, 1, CONFIGURATION

(PRED I8 (INP§ &FF _ aLX FIN NIL ((PRES PASS ) (PRES CONTIN MINMIL )(
PRESENT (INF2 NOM,ORJ NIL NIL .((UNPEF 3PS SING })C{THING JINIL ) (A ¢
INPY DETERM NI NIL NIL NIL INIL INIL D)

<z FROM RIGHT TD LEFT

%, 1. 1, FOR WOKRD 1 1§

SUCCESSFUL ORDER AND RELATIONS EMVIRONMENT TESTS

MATCH THE FOLLDWING FEATURF COMPLEXES!

tann PASS (NOT PaASS" 1)

(fPRES PASS J(PRES COUNTIN })

RESLLTING NOMalNy

((PRES PASS 1))

NEW FEATURE COMPLEX?

((PASS" PRES FAS5 1)

INVESTIGATE TRE FOLLOWING SFM_FEATURESS

PERSON

(ETHING )

{(ACT 1)

+ SEMANTIC FEATURES MATCH UNSURCESFUL
(cY
wakw TRY Tn ExpAnD ConxFIGURATINN 8

(NIL GIVEN (TNPY HONFIN,VERB NIL MNIL NIL QUAL ))
w BY ComBINInG T7T WITH CONFIG OF WORD NR, 1

1, FOR HYPOTHESTS & jnP3

1, 1, CONFIGURATION ;

(PRED IS5 (INP3Z VeRp NIL NIL ((PRES Y)OUAL ) (FRESENT (InPR NOM, 08
NIL NI (CUNDEF 3ps STNG JthTHING TIMIL YA (TNPL DETERM NIL NIL NIL
NIL INIL INIL W)

< FrowM RIGHT Tn | EFT

1, 1. Y, FOR WORD r 18§
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
2, FOR HYPOTHESIS 1t INP4

2. 1, CONFIGURATION ¢

(PRER IS (INP4 COFPULA NIL NTL [(PRES JINIL )(PPFSFNT (INPR NOM,ORJ
NI NIL CC(UNDEF 3PS SInG )) CCTHINE JINIL J(a (INPL DETERM NIL NIL NIL
NIL INIL INIC D)

<2 FROM RIGHT Tno LEFT

2, 1. 1, FOR WARD 3 I8
+ HWROMNG HEAD DR MO TRAMBITION IN SYNT NET
X, FOR HYPOTHESIS & INPS

3, 1, CONFIGURATION :

(PRED IS (INPS AFF,ALUX FIN NIL ((PRES PASS J(PRES DONTIN Y}INIL 3¢
PRESENT C(INP2 NOM,DBJ NIL NIL CCUNDEF 3PS SING )Y({THINE JINIL )(n (
INP] DETERM MIL NIL NIL NIL INTL INIL )

<z FROM RIGHT TO LEFT

3, 1, 1, FOR WDRD & 1%
SUCECESSFUL DRDER AND RELATIONS ENVIRONMEMT TESTS
MATCH THE FODLLAWING FEATLRE COMPLEXES:
CAND C(NOT PASS"™ TPASS )
((PRES PASS J{PRES CONTIM 1)
RESULTING DOMATN:
((PRES PASS 1)
NEW FFATURE COMPLEX:
((PASS" PRES FASS ))
INVESTIGATE THE FOLLOWING SEM, FEATURES:

THING

CCTHING
SEMANTIC FEaTywEs MATOH SUCCESSFUL, DOMAIN 2
((THING 1))
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»»3»> ALL TESTS SUCCESSFUL, NEW COMFICGLURATION @
(PRED GIVEN ([(INPpY MNKFIN,VERH MNIL NIL ((PASSY PRES PASS JYauaL
(15 (INPS AFF_ AUX FIN MTL L(PASS™ PRES PASS JINIL ) (RPPESENT (INP2
NOMORJ NTi NIL ((UNDEF 3PS§ SING IYC(THING JINIL J(A (INPA DETERM NIL
NBL NIL NIL INIL INIL INTIL D)
]
kxuw TRY TO EXPAND CUMFIGURATION 1
(NIL GIVEN (INPe PRED,ADJ NIL NIL NIL QUaL )]
* BY COMBINING LT WITH CLONFIG QF WORD NF, 3
'y, FOR WYPOTHESTS 3 1NP3
1, 1, CONFIGURATION 3
(PREN I8 (INPT VERPBR nNIL MIL ((PRES J)NUAL Y (FRESENT [IMP2 NOH,OB7
NIL NIL ((UNDEF 3PS SING J)C(THING IINTL (A (INPL DETERM NIL NIL AJL
NIL INIL INTL )
<z FROM RIGHT TQ LEFT
1. 1. 1. FOR WORD & 18
+ WRONG HEAD OR 40 TRANSITIOM IN SYNT NET
2, FOR HYPOTHESTIS & INPG :
al 1- CDNFIGURATIDN H
(PRER I8 C(INP4 COPULA NTL NTL ((PRES JYINIL ) (PRESFNT (INP2 NOM,0RJ
NIL NIL (CUNDEF 3PS SING YYCCTHING YINIL (A CINPY OFTERM NIL NIL MIL
NIL INIL INIL )
<z FROM RIGHT TOD LEFT
#. 1. 1, FOR WORD ¢ 18
« WRONG HEAD OR NO TRANSITIDON IN SYNT NET
¥, FOR HYPDTHESIS @ INPS
3., 1, CONFIGURATION
(PRED 18 CINPS AFF . AUX FIN NIL ((PRES PASS Y(PRES CONTIN )INIL )(
PRESENT (INP2 NOM,08J NTL NIL C(UNDEF 3PS SING )ICCTHING JINIL JCa (
INPY DETERM N1 NIL MTIL NIL YNIL INIL D))
<z FROM RIGHT TO LFFT
X, 1, 1. FOF WAORD & IS
+ WRONG HEAL UR NO TRANSITION IN BYNT NET

WORD NR 3 % ™
2. INITIAL PARTICLES ¢
(NIL 7O (INp1® CASEST NIL NTL NIL NIL 1))
«eI11s MERGING
(AY :
waxs TRY TO EXPAMD CONFIGURATION 1 _
(NII, TO (INPLQ gaSEST NIL NIt NTL HIL 1)
* BY COomBINING 1t WITH CONFIG NF wWORD NR, 4
1, FOR HYPOTHESIS 1 INPA
1, 1, CONFIGURATIODN 1
(NIL GIVEN (IMPR PREDLADJ NIL NIL NIL QUAL ))
g» FROM LEFT To RiGHT
+ WRONG HERD OR NO TRANSTITION IN SYNT NET
<z FROM RIGHT TO LEFT
1, 1, 1, FOR WORD ! GIVEN
+ HRMONG HEAD OR WO THANSITION IN SYMT NET
2, FOR HYPOTHESIS 5 INPT
2, 1, CONFIGURATION
(PRED GIVEM (INPT NONFIN,VERA NIL NTI| ((PaSS" PRES PASS JIJUAL 1(
1§ (INP5 AFF _AUX FIN WNIL ((PASS" PRES PASS JINIL )(PRESENT (INPP
NOM,0OBJ NIL NIL (CUNDEF B3PS SING 1) ((THING JINIL ) (A C(INP1 DETERM NIL
MIL NTL NIL INIL INIL INIL )
<z FROM RIGHT TO LFFT
2, 1. 1, FOR WORD & GIVEN
» WRONG HEAN DR ~NO TRANSITION IN SYNT NET
3, FOR HYPUTHESTY 1 TMPA
3, 1, CONFIGURATION |
(NIL GIVEN C(INPR-NONFTH_ VERR NTL NIL NIL QUAL ))
e» FROM LEFT TO RIGRT
+ WRONG HEAD OR NU TRANSITION TN SYNT NET
¢z FROM RIGHT TO LEFT
3,01, 1, FOR WORD ¢ GIVEN
+ WRONG HEA&D UR N0 TRAMSTTIOHN IN SYNT NET
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4, FOQR HYPDTHES]S 1 INPSY
4, t, CONFIGURATION 3
(NIL GIVEN (INP9 NONFIN,VERR NTL “IL NIL OUAL 3)
e» FROM LEFT TO RIGHT _
¢ WRONG HEAD OR NO TRANSITION INM SYNT NET
<a FRUOM RIGHT TO LEFTY
4, 1, 1, FOR WORD t GIVEN
. wnonb HEAD OR NO TRANSITION IN SYNT NET

WORD NR ¢ & Ju

o1, INTTIAL PARTICLES 1

(N1 JJOHN CINPLY NOM QBJ NIL NIL ((MALE 3PS SING )] ((PERSON J)NIL )
«II. MERGING

"o (A)

wikwa TRY TO EXPAND CONFIGURATION @
(N1 JJOWN CINPLY NOM,0dJ NIL NIL ((HALE IPS SING J)CIPERSON ))
NIL 1)
« RY CoMRINING IT WITH CONFIG OF WORD NK, §
1, FOR HYPOTHESIS 1 INPi@
1o 1o CONFIGURATION &
(NIL TO C(inPI@ cASEST NIL NIL NIL NIL )
e» FROM L gpT TO RIGWHT :
SUCCESSFUL THANSITION FROM (n1 )
TO THE NEW STATE(S) ¢ (NS Fly )
NEW FeaTURE pOMPLEX:
(IPREP TD MapLE 3p8 SING ))
>»»> A TESTs sUCCEsgFuls, NEW CONFIGURATION 3
(NS pin 2 JOWN (pNPYL NOM,O0BJ MNIL NIL ((PREP TH MALE 3P3 SING
))((PERSON JINTL J(TO (INPIA CASEST NIL NIL NIL NIL INIL J3)
<x FROM RIGHT Tu ILEFT
1, 1. t, FOR WORN 3 yp
+ NRONG REALD OR tO TRANMSITIOMN IN SYNT NET
{8)
whwk TRY Tn ExeawnD CNNFIGURATIDN 3
(NS FIN YJORN CINPL] NOM,OBJ NIL NTIL ((PREP TN MALE 3P5 SING ))(
(FERSON jINIL 1¢T0 (INPIQ CASEST NTL NIL NIL NIL INIL ))
* BY COMBINING IT WITW CONFIG OF WORD MR, 4
1, FOR HYPOTHESIS & INP&
1, 1, CONFIGURATTION g
(NIL GIVEN [INPA PREpD.,ADJ WTL HIL NTL GUAL )}
2> gROM tEFT TO RIGHT
* WRONG HEAD 0OR N TRANSITION INM SYNT NEFT
«z FROM RIGHT Tn LEFY
1, 1. 4, FOR WDRD ¢ GIVEN
SUCCESSFUL DRDER AND RELATIONS ENVIRONMENT TESTS
CONSLH_ T CABE FRAMES WITH 8SYNT FEATURES @
((PREP T MALE 3PS SING 1))
SUCCEgsFuUL TRANSITION IN SEMANTIC METWORKS
RESULTING TRIPLES [FEATURFS % STATE » CASE)
(CCC(PREP TO MALE 3F3 STNG ))Y(G2 FIN )ANORESSEE )}
MATCH THE FNLLDWING SEMANTIC FEATURES
((PERSON 1}
wWwITH FEATRES OF RESP, CABES
ADDRESSEE

PERSON
SEM FFATURES MATCH SUCCFSSFIUL
»»>» ALL TESTS SUCCESSFUL, ‘IEW COMEFIGURATION
(NIL GIVEN (INP& PRED,ADT NIL (G2 FIN INIL QUAL ) (JOWN (INPIY
NOM 0pJd NIL NIL ((PREP TO MALE 3PS SING 1) ((PERSON ))ADDRESSEE )(TQ (
INP1® CASEST NTL NIL MNIL NIL INIL 1))
2, FOR HYPOTHFSIS § INPY
e, 1, CONFIGURATION 1t |
(PRED GIVEM (INP? NONFTHN,VERR MNIL NIL (CPASS" PRES PaASS )IGUAL ) (
15 (IMPS aFF _auX FIM NIL ((PASS" PRES PASS J)INI| J(PRESENT [(INPP
NOM,0OBJ NIL NI C(UNDEF 3PS SING I)YCLTHIRG JINIL 3 (A (INPL DETERM NIL
NIL NTL NIL INIL INIL INTIL D)
«= FROM RIGHT T | EFT
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2y 1, 1, FOR WORD t GIVEN _
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESRTS
CONSULT CASE FRAMES WITH SYNT FFATURES 1 :
CCPREP TO MALE 3PS SING ))
SUCCESSFUL TRANSITION IN SEMANTI( NETWORKS
RESULTING TRIPLES (FEATURES % STATE » CASE)
(C((PREP TO MALE TIPS SING 1) (G2 FIN JANDRESSEE 1))
MATCH THE FOLLAWING SEMANTIC FEATURES
{(PERSQN 1)
WITH FEATLRES 0F RESP, LA4SES
ADDRESSEE : -
PERSON
SEM FEATURES MaTCH SUCCESSFUL _
»»>»> ALl TESTS SUCCESSFUL, NEW CONFIGURATION 3
(NIL GIVEN (INPT NONFIN_VERB NIL (G2 FIN }({PaSS8" PRES PASS ))
QUAL (IS (INPS AFF_Aux FIN NIL ({PASS" PRES PASS )INIL ) {PRESENT (
INP2 NOM,.DBJ HIL NIL ({UNDEF 3PS SING ))CITHING JINIL (& (INP)
DETERM NIIL NIL NIL NIL YNIL INTL INTL YOJOHN (INP11 NOM OBD NTL NIL
(PREP TO MALE TIPS SING YY((FERSON }YANDRESSEE Y1(TO (INPI@ CASESI MIL
NIL NIL NIL INIL IYV)
3, FOR HYPOTHESIS ! [upB
3- 1. CQNFIGURATTUN H
(NIL GIVEN (INPR NONFIN,VERR NIL NIL NIL QualL N
z» FROM LEFT TO RIGHT
+ WRONG HEAD OF NG TRANSITIOM IN SYNT KET
<z FROM RIGHT T {EFT
3,1, 1, FOR WORD 1 GIVEN
SURCESSFUL QRQDER AND RELATIONS ENVIRONMENT TESTS
CONSULT CASE FRaAaMES WITH SYNT FEATURES @
((PREP TO MALE 3ZPS SING )]
+ND TRANSITION IN SEM NETWNRK

4, FOR HYPOTHESIS 1 INP9
4, 1, CONFIGURATINN @
(nvIL GIVEN (INPY NOMFIM, VERR NIL NIL NIL Qual 1)
a> FROM |EFT TO RIGHT
+ WRNNG HEAD OR NO TRANSITION IN SYNT NET
<z FROM RIGHT Tn LEFT
4, 1, 1. FOR WORN 1 GIVEN
SUCCESSFLL ORDER AND RELATINNS ENVIRONMENT TESTS
CONSULT CaASE FRAHMES WITH SYNT FEATURES @
((PREP TN MALE 3PS 5ING 1)
+ND TRANSITIAM IN SEM NETWORK
)

wxux TRY To EXpanD CanFIGURATINN @

(NTL GIVEN (INPH PREDLADI NI (R3 FIN JNIL GUAL ) (JNHN [(INPIY
NOMonARJ Ty NIL ((PREP TU MALE 3PS5 SING )] ((PERSON )IADNRESSEE ) (70 ¢
INPIA aSEST MIUL NIL HNIL NIL INIL D))

w Ay CpuBInipnG It WwITH CONFIG OF WORD NR, 3%
1, FOR HYPOTHESIS 3 NP3
1, 1. CONFIGURATION 3
(PRED IS (NPT VERB NYL NIL ((PRES J)QUAL 3} (FRESENT (INP2Z NOA, UBJ
NTL Nip CCUNpEF 3P3 SING YICCTHING IINTIL ) (A (INP1 DETERM MTL NIL NIL
NIL INTL INIL 1)
cz FROM RIGHT TO ILEFT
1o 1, 1. FOR WORD 3§ I35
: + WRONG HEAD OR ND TRANSITION IN SYNT NET
2, FOR HYPOTHESIS t TINPM
2, 1, CONFIGURATION 13
(PREN I8 (INPa COPULA NIL NTL ((PSES )INIL )(PRESENT (INFP2 NOM_NRJ
NIL NI ((UNDEF 3PS SING )) CCTHING YINMIL ) (A (INP1 UETERM NIL NIL NIL
NIL INIL INIC )
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<t FROM QIGHT Tp LEFT
2, 1, 1, FUOR WNRD 1 IS5
+ WRONG HEAD Q5 ND TRANSITION IN SYNT NET
3. FOOR HYPOTHFSRIS | INPY
3, 1, CONFIGURATION g
(PRED 1§ {INPS AFF _ aUX FIN NIL ((PRES PASS ) (PRES CNNTIN YINTIL )
PRESENT (Inp2 NOM,0OBJ NIL NIL ((UNDEF 3PS SING 3) [(THING JINIL Y(A ¢
INPL DETERM NTL MIL NIL NIL IMTIL INIL )) '
<« From RIGHT tp (EFT
3, 1. 1. FOR WDRD ¢t 1%
+ WRONG HEA&D DR NO TRANSITION IN SYNT NET

FUNCTIONAL AnM CASE STRUCTURES :
(NONFIN.VERB (GIVEN [aFF,AUX (15 (NOM,OBJ (PRESENT (DETERA & 1113¢
NOM 08J (JOMN (CA

(CASESTRUCTLRE YIADDRESSEE JUHN 3]

INg
(JOHN HaS GIVEM B PFESENT T HER )

WORD MR ¢ 4 JOHN
' INITIAL DARTICLES H
(NTL JOWMN (INPg NOM_DRJ NIL MNIL ((MALE FP3 SING Y)((PERSON JINIL )

WprRD MR ¢ 2 H43

els INTTIAL PaRTICLES

(NIL Hag (INPp yERR NIL MIL ((REES 1IBUSL )Y

(NTL HAS CINPT aFF,all% nIl MIL ((PKES PERF JYINIL ))
11, MERGING

ta3

kuwn TRY TD FYXPaNp COHFIRLRATIAM 3
(NYLL HAS (TNP3 aFF_ auUx NIL NI ((PRES PEFF 1INTL 1))
¥ BY COMBINING IT WITH CONFIRG DF WDRN NR, 1§
1. FOR HYPOTHESIS 1 TNPY
1. 1. COMFIGURATION ¢
(NIL JOHN (InPy MoM,nBJ NTL MIL {¢MALE 3PS SING )) ((PERENN JINIL )
s> FROM LEFT TN RIGHT
+ WROMG MEAD OR NN TRAMSITION IN SYNT MET
¢z FROM RIGHT TM LEFTY
1, 1. 1, FOH WORD ® JOHN
SUCCESSFUL ORDER AMND WRELATIDMS ENVIRONMEMT TESTS
MATCH THF FOLLOWTNG FFATURE CNMPLEXFES!:
(AND SING (NOT O8J )}
C(MALE 3ps STHG D)
RESULTING DoOmaTNE
((Ma g 3PS SING )
»»»>» ALl TESTS SUCCESSFiL, NEw CONFIGLRATION 3
(PRED Has (INp3 aFF. AL FIN MIL {(PRES PERF JINMIL ) (JOHN (INP)
NOM ORI NI NT ((MALE 3PS SING 9 (IPERSON }INIL INIY )
(B
*kwx TRY Tn EXpanND CouFTRiFaTINN g
(NI HaAS [INPZ VERR NMIL NTL ((PFFS 3YGUAL 1)
* gY COMAINING 1T HITe pOWFLIG GF WOPR MR,
1. FOR HYPOTHFSIS @ INP1
1, 1. COMPIGURATION ¢
(NI JORN (TNPL HOM ORI NTL NIL (fMALE 3FS SING J)((FERSON YIMIL )3
=» FROM LEpT T0O RIGW] :
+ WRONEGE HEAD OR NO TRANMSITTINAMN IN SYNT NET
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<z FROM RIGHT TO LEFT
1. 1. 1, FOR WNRDG & JOHN
SUCCESSFUL ORDER aMD PFLATIONS ENVIRONMERY TESTS
MaTCH THE FOLLOWIMG FEATURE LOMPLEXES?
(annm SING (HCT ORI D)
E{MALE 3P3 SING )]
RESULTING DOMaATNMYg
((MaLE TIPS SIMG ))
INVESTIGATE THE FOLLCWING SFEM FEATIRFS
PERSON
([PERSON ))
SEMANTIC FEATunEs MATCH SUCCESSFUL, NOMATIM 1
(TRERSON )
3> AL% TESTS SUCCESSFUL, NEwW CONFIGURATION 2
’ PRED HAS {INPZ VERR NIL NIL ((PRES JI0UEL ) (JOHN (THPY
NOMO0BJ NIL NIL ((MaLE 3PS STNG )Y ((PERSON }INIL INIL ))

WORD HR 3 3 GIVEN

RT
(ﬁIL {véﬁL T TCLED Ens ~ruomie N1 ouar )
(NTL GIVEN (Ihps QMFIN.VEQB MIL NIL MTL BUAL D)
(NIL GIVEM (INPe NmHFIN_VEFB MY ONTL MIL Quak M)
(NIL GIVEM (INPy NONFINM _VERB ML NIL NTL NUAL )
«J1, MERGING
(a) )
tkxw TRY Tp ExpAnD ConFIGURATION 1
(NTL GIVEN (INPy NONFINGVERAS NIL NIL NIL ®UAL 3)
w AY CoMBRINING TT wWITH CUMFLG OF WORD MR, 2
1. FOR HYPOTHESIS 1 NP2
1a 1. COMFIGURAT UGN 1
(PrRED HAs (Inp? vERR MIL NIL {(PFFS YIDUAL JI(JOHN (INPY NOM,_ OB
NIL NIL ((MALE 3PS &Inf JICLPEREAN JINIL INIL ))
<z FROM RIGHT YO LEFT
1, 1. 1. FOR WNKM 2 Hasg
+ WRONG HEAPR AR NO TRAMSITION IN SYNT NFTY
2. FOR HYPOTHESIS 3 IMP3R
f. 1. CONFIGURATION ¢
(PREN HAS (INpy AFF_alUx FTN NIL ((PRES PERF JINIL ) (JORN (INMPY
NOMOBY NIL wnIp t(Ma ® 3PS5 SIMG }IC{PERSNN JINTL INIL )
ca FROM PIGHT TO LEFT .
2. 1. 1. FOR WDRD ! Hasg
SUCCESSFUL DRDER AND RELATIOMS ENVIROMMENT TESTS
MATCH THE FOLLOWTNG FEATURE COMPLEXES!
CAND (NDT PERFE™ IPERF )
((pRES pERF 1)
RESULTING DOMATIN:
((PRFS PEWF 313
NEW FeaTRe rOMPLEY?
((PERF" PRES PERF 1))
INVESTIGATE THE FOLLOWING SEM FEATURES:
PERSON
({PERRNN 1)
SEMANTIC FEATURFS MATCH SUCCESSFUL, NOMALN 2
[(PERSDON 1)
>»>>» &) | TEST3 SUCCFSSFUL, NEW CONFTGURATION 3
(PRER GIVEN (INPT NONFIN_VERR MTIL NTL ((PERE"™ PRES PERF JYMUAL
Y(HAS (INPT AFF _aUX FIN NIl [((PEWF"™ PRES PERF JINIL Y[JARN (TNPY
NOM, O/ NI MIL ((MALE 3PS SING JY(CPERBON JIETL INTL INIL 1)
{a)
ehkk TRY T FEPAND CONFIGURATIMAN 3
fATL GIVEN C(INPR NONFIN VERE NIL NIL LIL QUSL D)
w BY CoOMBINING IT WITH COMFIG NF WORD NR, 2
1, FOR HYPOTHESIS @ TNPP
1, !, CONFIGURATTLN 2
(PREN HAS (INP2 VERE NTL MIL ((PFES Y)GUAL J(JUHHE (THPL HOM_ ORJ
NIL NIL ((MALE 3pS StnG 1IC(HERSDN IINEL INTL 97
€2 FROM RIGHT Tn LEFT
1, 1. 1, FOF WORU 2 HAS
+ WRANE HEamsm ND NA TF?A?\!STTIUM N SYNT NET
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T R
2, FOR HYPOTHESTS 1§ TnPY
2, 1, CONFIGURATION
(PREN HAS (INPX AFF_ Al FIN NIL 1 (FRPES PFRF JINIL Y OJOWN [INPA
NOM QRS NIL NIL (({HMaLE 3PS STNG I (CPERSON JINTL INIL )Y
<z FR(M RIGHMT T LFFT
2, 1., 1. FOR WORD & WAS :
SUCCESSFLL CRDE® AMD RELATIOMS ENVIRNNMENT TESTS
MATCH THE FOLLOQWING FEATHURE [(NMPLEXES:
{AND PSS (MOT FASS" 1))
((PRES PEWRF Y)
+ SYNTACTIC FEATUPES MATCH URSUCCEONSFUL
ch
waek TRY Tp ExXPAnD CONFIGURATTION
(MIL GIVEN (INPS NONFIM_VERR d41L RTL NIL AUBL )
* BY COMRINING IT #ITH CONMFLG NF GNRA N, 2
1, FOR HMYPOTHESISH 1 INPR
1, ', CONFIGURATINN ¢
(PREN wWaS (TNF2 VERS NTL MIL C(C(PPFES 33)0UAL ) CJIOHE (THPYL NNM 0RY
NTL NIL ([MALE 3PS SING IVY((PER3LNM )3NIL JHTIL )
«z FROM RIGHT TD LEFT
1, 1. 1, FOR WnNPD 3 HaS
+ WRONG HEAD DR NO TRANSTTIOM TN SYNT MET
2, FOR HYPUTHESIS I NP3
2, 1, CONFIGIRATION 1
(PREN HAS (INMP3 BFF, ALY FIN MIL U(PRES FERF YINTL J(JNHM (INPY
NOM.DRJ MIL MIL [(MaLE TPS SING V) M(PERSAN JINTL INIL )
<z FRQM RIGHT Tn LEFT
2. 1, 1, FOR WDRPD ! Hag
SUCCESSFUL OPpER AND RELATIONS FNVIRONMENT TESTS
MaTer THE FOLLOWING FRATURE CNMPLEXNESS
(AND ¢MHOT Pa3S" JPASSE )
((PRES PERF 1)
+ SYNTACTIC FEATUPES MATrK LINSUCCFSSFUL
(n)
kaxx TRY Tn FYpARD CONFIGLRATION 3
CNTIL GIVEN (INPA PRED,ADS MTL NTL NTL QUAL D)
* BY COMRINING 1T WITH CONFIG OF WORD NR, 2
1, FNR HYPOTHESTIS : INRP
1o L. CONFIGURATION g
{PRED HAS (INPP VgRm MIL NWIIL [(PRES )IGUAL ) (JOHN (IMPYL NOM,GRJ
NIL NIL C{MaLF 3PS StnNg J) CLPERSOM 1INIL JINIL 1)
<z FROM RI1GHT TG LEFT
1, L. 1, FUR WORD 1 A4S
+ WRONG HEAD NP MO THANSITION IN SYNT NET
P, FOR HYPOTHESIR § NPT
2. 1, CONFIGURATIMON &
(PREp HAS (TNP3 App,AUX FTH NTL ((PRES PERF )YIMNTIL ) (JOHN (INPY
NOM,0BJ NIL NtL (f#apy xRS STHR ) ({FERSON YINIL INIL 1)
<z FROM RIGHT T |EFT
2, 1, 1, FOR WORN ! HAS
+ WRONG HEAD GR 8D TRAMRITION TN SYNT NET

WORD NMA 2 ) b
+1. IMITIAL PARTICLES
(NTL 2 C(INPAR DETERM NTL NLL NIL HMIL 1Y)
21Te MERGING
Yy
*xwk TRY Tg EXeasb ConFTRURATIMN 3
(HNTIL & (TNPE RETERM MI) NIL NTL MIL 3}
* BY ComBINING IT wTTH CONFLIG DF WORD NR, 3
1, FOR RYPRTHESTS & INFa
1o 1, CONFTRURATI MM .
(NTL GIVEN (TNPY PREp,&DJ NTL WIL RIL Pusl 1)
a» FROM LEFT T2 RIAGKT
¢ WRAONG HEAD DR 10 TRAMSITION In SYNT NMET
¢z FROM RIGHT TO LEFT
1, 1. 1. FORP WORD 3 GIVEW
+ WRONE HEAD OR RO TRANSTITEION TN SYNT KNET
2, FOR HYPOTHESTS t (nPn
24 1, CONFIGURATION 1
(NIL GIVEN (INPS RUONFIN,VERA NTL NIL NIL QUAL J)
z>» FROM LEFT Tn wIGHT
+ WRONE HFan 17 mn THnN5T416§21ﬂ SYNT NET
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<= FROM RIGHT 10 LFFT
2e 1, 1. FOR WORE t BIVEN
+ WRONG HEAD NR OND YRAMSITION I8 SYMT NET
3, FOR HYPDTHESIS 1 INPe
3, 1, CONFIGURATION
(NIL BIVEN (INPH NONFIN,VERE NIL NIL NIL QUAL )
a» FROm | EFT T3 RIGHT .
+ WRDONG HEAQ 0R N0 TRANSITINW fW SYNT KET
<z FROM RIGHT T0 LEFT
1, 1, 1, FOR WOFD ! GIVEN
+ WRONG HEAD OR MDD TRAMSTITION IM SYNT NET
« FOR HYPOTHESTS 3 INPY -
4o 1o CONFIGURATIOUN 3
CPREB GIVEN f{uPT NONFINLVERSG MIL MIL (CPERE"™ PRES PERE )IGUAL ¢
HAS (INP3 aFF at!X FIM NTL ((PERF" PRFS PERF JINIL ) (JOHN (INPY
NOMeOmJ NTIL NpL (f{malg %P5 SING 1) CCPERSON IINIL INIL INTL )
<z FROM RIGHT 10 LEFT
4, 1, 1, FGR WORD I GIVEN :
+ WRONG HEAD NR n0 THANSTITION IN SYnT WET

[

WORD NR 2 5§ PRESEMNT
«Ie TNITIAL PARTICLES H
((N| YPRESENT ({INpS NOM, GHJ NIL NIL (3PS SING JI)CLITRIMG YINTIL 1)
»11s MERGIMG
{A} .
wkwewn TRY TN FYPAND CONFIRURATION @
({MN1 YPRESENT (INPg HNDOM ORJ NIL NIt ((3PS SING )YCLCTHING JINIL 1)
w BY COMBINING IT WITW COMFLIG OF WORD WR, &
1., FOR HYPDTHESTS 1 TNPH
1, 1, COMNFIGURATION
(NIL A CINPB DETERM NIL NEL NTL MTIL D))
=» FROM LEFT TO Finpt
SUCCESSFLUL. TRANSITINN FRDM (M1 )
TO THE NE« STATE(SY T (nd FIy n6 )
MATCH THF FOLLNDWING FEATHIRE COMPLEYESS
SING
({3IPE SING 1)
RESULTING DOMAINS
(3PS SING V)
MEW FERATURE COMPILEY!
{(UNPEF 3PS 5146 Y1)
»»3»> Al TESTS SUCCESSFL, NEW CONFIGURATION 3
(ENG FIN NE YPRESERT (INPS NOHM, NBJ NTL NJIL (fUNMDEF ZP8 SIKG )3
(CTHING YINTL YA (TwPR BETERM NI, NTI HTL SMIL INIL )}
«z FROM RIGHT Tn | EFT
1, 1. 1, Fri wWprh ¢ a
+ WRDNGR HEAN NR MO THANSTITION IM SYNT MNFET
(8}
kkwx TRY Ty ExXPAnD ConuFIGURATION 3
. (CNG FTw M& YPRESENT {INPO NOM_CRJ MNTL NIL ((UNDEF 3PS SING 3Y(C(
THING YINIL YCA (INFR DETERM NTL MIL MNTL NTL INIL )]
* AY COMBINING 1T w1Th pcOWMFIG NF WOFDR NR, &
1, FOR HWYPHTHESTS 1 Thpa
1, 1, CONFIGURATTUN ¢
(NJL GIVFN (THMPRU PREP.ADJ NI HIL WTL BUar )
x> FROM LefT TD ®IGeT
+ WRANG HEAD R HO TRANSITION TN SYNT MNET
¢z FROM QToeT In | et
t. 1, t, Flw WORD ¢ GTVEN
SUCCESRFUL ORGFR ANT Rel ATIDNRS ENVIRGNMENT TERTS
CONSULT CALFE FRAMES WITH SYMT FFATURES 1
((UNPFF 3PS 2THGE D))
+NDO TRANSTTIION Th SEM HMETWARK
2. FOR HYPUOTHESTS ¢ TNPR
2, 1, CONFIGURATION 4 _
{NTl, GIVEN {INPR NONpIN,VERA NTIL HIL NTL AQUAL 1))
&» FROM | EFT T RIGHT
+ WHONG HEaD 0P w0 TRANSTITION IN SYNT NET
«x FROM RIGHT To LEFT
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2, 1.1, FOF WORD I GIVEN
SUCCESSFUL NRNDFR AMD RELATINNS ENVIRONMEMT TRSTS
CONSULT CLSE FRAMES W]TH SYNT FFATURES ¢
CIUNDFE ZFS A1HE V)
) #NA TRANMSTTINN [t SEM METWNRK
3, FOR HYPOTHERTIS 1 TNPH
2. V., CONFIGURATINN ¢
= (NIL GIVEN (INFe NONFIN,VERR NIL NIL NTL RUAL 1))
» FROM LEFT 1D RIGHT
+ WRONG HEAD OR MO THANSITION IM SYNT NET
< FROM RIGHT Trm LEFT
3, 1. 1. FUR vORD ¢ GIVEN
SUCCESSFUL MREFS aMD RELATIONS EMYTRONMENMT TESTS
CONSULT Case FRAEMES «wT1TH SYNT FEATLRFS 3
((UNDEF 3PS5 SINE D))
SUCCESSFUL TRAxSITION TN SEMANTTE METWNRKS
RESULTING TRIPLES (FEATURFS w STATE » [ASE)
((CEUNDEF 3ps STNG 1Y (FIM B2 YHHAT 1)
MATCH tHE Fpo_pLQuwING SEMANTIC FEATURES
({THINg 1)
WITH FEATUKES nF RESP, CASES
WMHa T
THING
SEM FFATURES haTrW SUCCESSFLUL
»>»>» ALL TESTS SUCCESAFUL, NEW CONFIGURATION &
(NIL GIVEN (INP& NONFIM VERB NIL (FIN G2 IMTL QAL DY (PRESFNT
INPY NOn,0OBJ nIL 211 ((yNOEF 3PS SING ) (LTHING JIWHAT ) (a (THPR
DETERM NTL NTL T wnTL INIL D)
4, FNAR MYPOTHESIS 1 1nPT
4, 1, CONFIGURATION 3

(PRED GTIVEM (LI F? HOnF TN GVERR NIL N1L ({FERF" PFES FERF )0UaAL )
Hag (Inp3 AFF, 8uU¥ FIn NIL ((PERF™ PRES PERF YINIL ) (JOWN (1MP)
NOM, NBJ NI wI| (fmaLE 3PS STHMG )Y ((PERSDN JINTL INIL INEL D)

<c FROM RIGAYT TO LEFT

e 1, 1, FUR wlED & GIVEN

SUCLESSFUL UipER ANMD RELATIONS FHNVIRDNMENT TERTS

COMSULT abp FRAMES #ITH SYNT FEATLRES 13

((UNREF 3P5 S1ne 1))

SUCCESRSFLY TEAQSTTINN M SEMAMTIC METWQRKS

RESULTING TRIPLES (FEATURES & STATE & CASE)

(OCPUNDEF 3ps SInG )02 FIM YRHMAT J((C(UNDEF 3PS SING JY(GE )
ADNRESSEEF 1)

MATCH THE Fpy |, nuTME SFHMAMNTIC FEATURES

({THINE 1)

wITH FEATUFER pF RESP, CABESR

WiHaT

THING . i

SEM FEATURES MATCh BSUCCESRSFUL

ANDRESREE

PERSCM

MO SEH FEATUkES MATECH
»>53 ALL TFSTS SUCCESSFuUL, MEW COMFIGURATIAON

(NTL GTYEN (INPT MOMFIN_VERB MTL (G2 FIM Y((FFRF" PRES PFRF J)
s Y (HAS (Tupd AFF bpx FIN MIL f(PEFF" PRES PERFE )INIL Y(JOWN (INPY
NOMa DB NI NI ClmaLE 3PS STNG Y CCPERSON JINIL INIC IMIL Y (PRESENT
(INPI NOM ORI WL wly, (CURDEF IFS STHG JY(C(THING }IUMAT J LA (INPR
NETERM MTL NT( MIL MIL YHIL 1))
tt
wkare TRY TO EXPMD AONFIGLAATION o :

(MIL GIVEN (14Pe HOWFIN VERR MIL (FIMN G2 IMIL GUAL 1TPRESENT (
INPS NOM_DRJ MTL AT ((UMGEF %RS S1NG 1) CLTHING )IWHAT ) (p (IHPA
DETERM NTL NTL MTL NYL INTL YY)
¥ AY COMRINTNG IT wITH CONFIG OF WORD MR, P

1. FOR HYPDTHESLS @ 1nmp2
1o b, COMFIGURATTON o
(PREp HAS (INP2 VERB NIL NTL ((PRFS )IQUAL Y (JOHN (TNPY NOM DBJ
NIL NIL CCMaALE 3PS SImt D)) CIRERENDN JIMIL INIL 1)
az FROM PIGHT To LE¢T
1, 1, 1, FOR WORD : HAS
+ WRONG HEan 0OR ND TRANSITION TN SYNT NET
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2, FOR HYPOYHESRIS 1 jnP3
2, t, COMFTIGURATION
{PRED HAS (typd AFE _ at)x FTH nTL ((PRES PERF JIMIL ) {Judh rIvPi
NOMa0pJ NTL ~NT1L ((Mare gPS SING ) C(PRRSON JINLL INIL )
«s Frpm RIGHT 1 | EFT
P. 1, 1, FOE wORD 1 Hag
SUCCESSFUL DRpewr abily RELATTOMS ENVIRONMEMT TF%TQ
MATCH THE FULLNWING FEATURE COMPLEXES?S
(AND PaASS (NGT PasSS" 1)
((PRES PERF 1)
+ SYNTACTIC FEATURES #ATCH UNSLGCCESSFUL

WORD MR 1 [ TD
s1e IMNITIAL PAFTIRLES 1
(MIL 70 (INpte CasEsT NIL NIL NIL MTL D)
11, MERGING
(81
kakx TRY TO EXPANMD CONFTGURATINON 1
(NTL TO CINP1Z CASES] BIL HIL NTIL NIL 1)
* BY COMRINIMGE IT J1TH COMFIC NF WORD MR, §
1, FOR HYPOTHESTS ¢ TNPY
1. 1. CONFTBURATTIRY 2
(vl GIVEN tIpr NanFIN VERR NTL (G2 FIN Y ((FFRF" PRFS PERF Y110UAL
Y (HAg "fINP1 BFF  apx F iy NIL f(PRREY PRES PERF M1INIL YLI0HN {TNPY
NOM.OFJd NI NIL ((mALE 3PS SING Y1) CERERSNN JINTL INIL INIL ) (PRESENT
(INPY NOMenRJ NI aIL ((UNDEF IPS SING )Y ((THING JIWHET Y& (INPR
BETERM MNIL NTL NTL MIL INIL 1))
z» FROM LEFT TD WIgHT
* WRONG HEAR DR OHO TRANSITINN TN SYNT NET
<z FROM RIGHT T |FFT
1, 1.'1. FOR =nPQ ¢ PRESENT '
+ NQ(NG HE AT 07 KD TRAMSITION 18N SYNT NET
1, 1. 2, FOR w0ORD & GIVEM
+ WRANG HWEAD MR MO TRANSTTION IN SYNT NMET
1, 2. COMFLGURATIGH 1
(NTL GIVFM (IMPe NONFINJVERBR NIL (FIN G2 JNIL QUAL JE(PNESENT. (INFP9
NOM OB MTIL NTL (¢UNREF 3PS SInG )Y ((THING JIWHAT (A (INPE DETERM
NIL NTL NIL ~IL TRIL 1))
s> FROM EFT TN KIGHT
+ WRONG MEAD DI NO TRANSITION TN SYNT NET
<z FRDOM RIGHT T LEFT
1. 2, ), FORP HORD 1 PRESENT
+ WROWR HEAD DR ND TRANSTTIOM IN SYNT NET
1, 2. 2, FOR WNRN 3 RIVKN
+ WRONG HEAD OF NO TRANSITIOHN IN S5YHT NET

WORD NR 37 HER
oI1. INITIAL PARTICLES &
(MNTL HER (IMP1Y PROM,AAT HMIL NMIL ({STNG DRJ 3F8 V) ({RFREN"T JINIL )
W11, MERGI M
(A
*kwk TRY TO FuPAWD CONFIGLRATION ¢
(NTL HER (TwpP11 PRAON, D81 ATL NTIL ((SING ORI 3PS DY (IPFRSON )INTI
)
g)uv CIMATIMING 1T WITH COBFLG DOF WORD SR, &
1, FOR HYPNTHESIS t INPIG
1o L, CONFIRURATION 3
(NTL T {Twbim CASESI NTL NTL NJIL NIL )
z» FROM JEFT TO EBIGHT
SUCCESSFUL ORRFR AND FELATIONS ENVIROMMENT TksTs
MEW FEATURE CHMRLEX?
[(PRER TN SInfs 03] 3PS DY)
»»5> ALL TESTS SUCCESSFUL, NEW CONFICURATION g
(NIL WER (TmNF11 PHON,OAT NIL NIL ((PREFP TN SING 98BI 3P& 1) ((
PERSON JYINTL Y (TO (IMPL1® CASEST NIL NIL NIL NI INIL 1)
¢z FROM RTGHT T LEFT
1. 1. 1. FOF wngd ¢ To
+ WRONG HEAQ OR M0 TRANSITION IN SYNT KET
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(8)
kkkx TRY Tp EXRAND COnNFIGURATION 3
" (NIL HER (TMP1Y PROM NPEJ NTL NIL ((PREP T RING Qi) TFS 13(C
PERSON JINIL (710 (INPLg CASEST NIL NTIL MIL NIL INTIL )
* BY CAMBINING IT WITH CONFIG OF WORD NR, 5
1, FOR RYPOTHESIS ; 1npP9
1. 1, CONFIRBURATION =
(NTL GIVEN (INF7 NONpTW.VEWB NIL (GP FIN J((PERF" FRES PERF J)0Mual
Y(HAS (INPZ aFF _4lix FTH NTL ([PERF" PRES. PERF J13MIL Y (JORM (INPY
NOM,OBJ NIL NTp ((MALF 3PS SING )Y C(PFRSDN JINTI IMIL INIL ) (PRESENT
(INP® NOM,0BJ NI NI (fUSDEF 3PS STNG I CCTHING YIAHAT ) (A (INPR
DETERM NT[ WIL NIL HIL INIL D)
a» FROM | FFT T RIGHT
+ WRONG HEA OF MO TRANSITION IN SYNT NET
‘¢w FROM RIGHY 10 LFFT
1, 1, t, FU¥ WOKD ¢ PRFESENT
SUCCESSFUL ORDER AND WELATIONS ENVIRANMENT TESTS
+MISSTING CASE QP FUNCTTOM IN SEM NETWORK
1, 1. 2, FDR WARD § GRIVFMN :
SUCCESSFUL CRNFF AND RELATIONS ENVIRONMEMT TESTS
CONSULT CaSE FRAMFES WITH SYNT FEATURES @
({PREP TO SING n3J TIPS 1)
SUCCESSFUL TRANSITIAN TN SFMaNTIEC NETWARKS
RESULTING TRIPLES (FEATURES w STATE « TASE)
(CLfPREP Tn sTnG O8AT 3PS JIFIN ADNRESSFF ))
MATCH THE FULLUWING SEMANTIC FEATURES
({PERSON 1)
WITH FEATURES rF RFSP, CASES
ADNRESSEF
PERSON
SEM FEATURES MATCH SURCFSSFUL
»»>> AlLL TESTS SULceSSFUL, NEW CONFIGURATION g
(NTL BIVEN (IMPT NGNEIN_VERR MIL FIN ((PERF™ PRES PERF J)INDUAL
Y(HAS CINPR AFF, ALY FIna NIL ((PERF"™ PRES PERF JINIL ) (JOHN (INP1
NOM, DORJ NIL NTL ((HALF PR3 STINR YY((PERSON YINIL INIL YNTL Y (PRFSENT
(IMPg NOM OB NTL NTL ((UNDEF 3PS SING I)(CTHING ))ISHAT (4 (TINFB
DETERM NIL NTL NIL wIL INIL JY(REF (INP{) PRON,DRJ NIL KTL ((PREP N
SING pft) 3PS IV ((PERSNN YIADDRESSEE Y(TO (InP1@ CASESY MTL NTL NIL
NIL INIL 3D
1, 2, CONFIGURATION 3
(NTL GIVEM (INP&s WONFIMN,VERB NIL (FIN G2 INTL. QUAL }(PRESENT (INPS
NOM. R NI NIL C((UNDEF 3PS SING ))((THING ))WHAT ) {4 (INPA DETERM
NIL NIL NIL, NIL INIL IV
g» FROM LEFT TO RIGHT
+ WRONG HEAD DR N0 TRANSITION IN SYNT NET
<z FROM RIGHT TO LEFT
1, 2. 1, FOR wnRD 1 PRESENT
SUCFESSFUL ORPFR AND RELATIONS ENVIRONMENT TESTS
+«MISSING CABE OR FUNCTINN IN SEM NETWORK
1, 2, 2, FOR 4@ORD ¢ BIVEN
SUCCESSFUL NRHFR AND RELATINNS ENVIRONMENT TESRTS
CONSULY CASE FRAMES WITH SYNT FEATURES @
fPRERP TO STag 0OAd 3PS M) _ ‘
+NO TRANSTTION T BEM NFTWORK

FUNCTTNAL AND CASE STRUCTHRES 3
[(NONFIN,VERB [GIVEN (4FF,AUX (HMAS (MOM_ OBJ JOHN 3)){NOM,0RJ (PRFSENT

(DETERM & 333 (PROMCABS (HiR (LA®EST TO J1)1)) ,
(CASESTRUCTURE t AGENT umm PRESENT ) (ADNRFSSEE HER )))
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EXPERIMENT 11: Relationwords

Problem:
It is possible to connect objects to a head by other
means than casefillers.

Solution:

The introduction of the function relationword whlch
behaves 1like an adjunct

experimental setting:

We given the following se ence:
John has been living in Paris

(Notice how 'in' first links with'living' and after that
'Paris' with 'in")

results:

INT ‘
(JOWN WaS BEEN LIVING 1N PARIS )

WORD NR 1§ JOHN
iﬁiul§5§§‘%:§$f758h505} NIL NII, ((MALE 3PS SING )) ((PERSON JINIL )

WORD NR 2 R?;BL s
. N [ c H
enL NS e ATV ECEES Y ML (ePRES 1)0UAL V)
(NI_ HAS (INpS AFF,AUX NIL NIL C((PRES PERF )INIL })
+11, MERGING

tAJ
TRY TO EXPAND CONFIGURATION 1
**.*tNIL Had (INPY aFF.aUX NIL NIL ({(PRES PERF J)INIL )]
w BY CAMBINING IYT WITH CONFIG QF WDRD NR,
1, FOR HYPOTHESIsTlorNPi
s 1. NFIGURATION &
tNI: JESNFtINPt NOM,0BJ NIL NIL ((MALE 3PS SING )Y ((PERSON JIINIL ))
FrROoM LEFT TO RIGHT
" oﬂannhs HEAD OR NO TRANSITION IN SYNT MET
ROM RIGHT Y0 LEFT
< Ft? 1, %. FOR WORD & JOMWN .
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS
MATCM THE FOLLOWING FEATURE COMPLEXES:
CAND SING (NOT 0BJd 1)
((MALE 3p8 SING ))
RESULTING DgMAINlJ
C(MALE 3P3 SING )
T SUCCESSFUL, NEW CONFIGURATION ¢
" AL%PREgT:As EINPa AF;.AU! FIN NIL ((PRES PERF JINIL J(JOHWN (INP}
NOM,0AJ NIL NiL ((MALE 3PS5 SING J)((PERSON YINIL INIL M)
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LA

L

i

ke TRY TO EXPAND CONFIGURATION 1
(NIL HAS (INP2 VERR NIL NIL ((PRES ))GUaL )
BY COMAINING IT WITw cONFIG OF WORD NR, 1
o« FOR HYPOTHESIS : INPI
1. 1. CONFIGURATIDN 3
(NIL JOWN [(INPY NOM,DBJ NIL NIL t(MALE 3PS SING J)((PERSON YINIL M)
s> FROM |EFT TO RIGHT
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
«2 FROM RIGHT TO LEFT
1 1, 1. FOR WORD t JOWN
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS
MATCH THE FOLLOWING FEATURE COMPLEXESt
{AND SING (NOT OBJ )2
(tMALE 3PS SING ))
RESULTING DOMAING
((MALE 3PS SING ))
INVESTIGATE THE FOLLOWING SEM_FEATURES!
PERSQON
((PERSON )]

SEMANTIC FEATURES MATCH SUCCESSFUL- DD"AIN H
((PERSON )

»>»> AL| TESTS SUCCESSFUL, MNEW CONFIGURATION 1t

(PRED #AS (INPa VvERE NIL NIL ((PRES ))QUAL }(JOHWN (INP]

NOM,DBJ NIL NIL ((MALE 3PS5 SING )) C(PERSON }INIL )NIL 1)

WORD NR 1 3 BEEN

NITIAL PaRTICLES
tRiCTRRER T rRea RERETN: veRs NIL NIL NIL Quap 33
(NIL BEEN C(INPS NONFINLAUX NIL NIL NIL NIL 3)

all
(M

+» MERGING

wkae TRY TO EXPAND CONFIGURATION

(NIL BEEN C(INPS NONFIN,AUX NIL NIL NIL NIL 1)

» BY COMBINING IT WITH CONFlz OF WOQRD NR, 2
i1, FOR HYPOTHESIS 1 InNP2

1, 1. CONFIGURATION 3
(PRED HAS (INPa VERB NIL NIL ((PRES )Y)GUAL JYCJOHN {INP1 NQOM,OBJ

NIL NIL ((MaLE 3PS SING JI(CPERSON IINIL INIL )

g,

NQM,

>

PER
SIN
()
LR 3

» B
i.

NIL

2,

<a FROM RIGHT TO LERT
1, 1, 1, FOR WORD 1 HAS
« WRONG MEAD OR NO TRANSITION IN SYNT NET
FOR HYPOTHESIS t NP3
e Lo CONPIGURATION !
(PRED HAs (INPY AFF_aUX FIN NIL ((PRES PERF ))INIL ) (JOHN (INP1
Bed NIL NIL C((MALE 3PS SING JICCPERSON JINIL INIL 1)
<% Fpom RIGHT To EFT
2, 1, 1. FOR WORD 1 WAS
© SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS
MATCH THE FOLLOWING FEATURE COMPLEXESY
(AND PERF (NOT PERF" 1))
(C(PRES PERF ))
RESULTING DOMAINY
((PRES PERF 3j)
NEW FEATURE cOMPLENT
(C(PERF" CONTIN PRES PERF )(PFRF" PASS PRES PERF ))
> AL TESTS succEssFuL. NEW CONFIGURATION 1
(NIL WAS (INP3 afF,auUX FIN NIL ((PERF" CONTIN PRES PERF ) I
Fr pass pRES PERF }INIL ) (JOHN (INPY NOM,OBJ NIL NIL {(MALE 3PS5
G JY(CPERSON YINTL INIL ) (BEEN (INPS NONFIN,AUK NIL NIL NIL NIL 3))

w TRY TO EXPAND CONFIGURATION @
(NYL BEEN C(INP4 NONFIN,VERB NIL NIL NIL QUAL ))
Y CoMBINING IT WITH CONFIG OF WORD NR, 2
FOR HYPOTHESIS t INPR
i, 1, CONFIGURATION ¢
(PRED HAS (INP2 VERB NIL NIL ({PRES ))RUAL ) (JOHN (INP1 NOM, DBJ
NIL CCMALE 3P5 SING 1) (CPERSON JINIL INIL )
«» FROM RIGHT TO LEFT
1. 1. 1, FOR WORD 2 Ha3

+ WRONG HEAD OR NO TRANSITION IN SYNT NET

FOR WYPOTHESIS 1 INP3

NOM

(PREG MaS C(INP3 aFF.aUx FIN NIL ((PRES PERF J)INIL.) (JOWMN (INPY
(ORI NIL NIL ((MALE 3PS SING ) ((PERSON YINIL INIL ))
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«x FROM RIGHT YO LEFT
2, 1. 1, FOR wORD ! Has
SULCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS
MATCH THE FOLLDWING FEATURE COMPLEXESS
(AND PERF (NOT PERF" )}
(tprEs pPERF 1))
RESULTING DOMAIN:
((PRES PERF 1))
NEW FEATURE COMPLEX]
((PERF" PRES PERF ))
MISSING CASE IN FRAME
+ SEMANTIC FEATURES MATCH UNSUCCESFUL

WORD NR t 4  LIVING
«l. INITIAL PARTICLES 3
(NIL LIVING (INP& NONFIN,YERBR NIL NI, NIL QUAL )
W11, MERGING
(s}
wxuk TRY TQ EXPAND CONFIGURATION 1
(NIL LIVING (INP& NONFIN,VERB NIL NIL NIL QUAL )
» BY COMBINING IT WITH CcONFIG OF WORD NR, 3
1, FOR HYPDTHESIS 3 NP4 _
e 1o CONFIGURATION :
(NIL BEEN (INP4 NONFIN,YERB NIL NIL NIL QUAL })
a» FROM LEFT TO RIGHT
+ WRONG WEAD DR NO TRANSITION IN SYNT NET
43 FROM RIGHT TO (EFT
1. 1. 1, FOR WORD : BEEN
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
2, FOR WYPOTHESIS + pnp®
2. 14 CONFIGURATION 3
(NTL HAS C(INP3 App,Au% FIN NIL ((PERF" CONTIN PRES PERF )} (PERF"
PASS PRES PERF J)NI% JLJOHN (INPY NOM,0BJ NIL NIL C(MALE 3PS SING 1)
(PERSON JINIL INIL }CREEN CINPS NONFIN,AUX NIL NIL NIL NIL 3I))
s» FRom _EFT To RIGHY
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
<u FROM RIGHT TO LEPT
2, 1, 1, FOR WORD t BEEN
+ WRONG HEAD OR ND TRANSITION IN SYNT NET
2, 1. 2, FOR WQORD t MWAS
SUCCESSFUL DRDER AND RELATIONS ENVIRONMENT TESTS
MATCH THE FOLLOWING FEATURE COMPLEXES)
(AND CONTIN {NGT CONTIN® 1)
C(PERF" CONTIN PRES PERF ) (PERF" PASS PRES PERF 1)
RESULTING DOMAIN:
((PERF" CONTIN PRES PERF ))
NEW FEATURE Comp EX:
((CONTIN® PERFn CONTIN PRES PERF ))
INVESTIGATE THE FOLLOWING SEM,FEATURES:

PERSON
((PERSON 1)
?EHAN;IC FEAT|JRES MATCH SUCCESSFUL, DOMAIN ¢
(PER3ON M)
»>>> AL TESTS SUCCESSFUL, NEW CONFIGURATION ¢
(PRED LIVING C(INPE NONFIN,VERB NIL NIL ((CONTIN" PERFY" CONTIN

PRES PERF JIQUAL ) (HaS (INP3 AFF,AUX FIN NIL ((CONTIN" PERF"™ CONTIN

PRES FPERF )INIL YCJOHN C(INPL NOM,OBJ NIL NIL (C(MALE 3PS SING )Y (¢
PERSON JINIL INIL ) (BEEN C(INPS NONFIN, AUX NIL NIL NIL NIL JINIL ))

WORD NR % IN
oI, INITIAL PARTICLES
(NIL IN (INPY RELWORD NIL NIL NIL MOD )
11, MERGING
£AY
[I}.* TRY TO EXPaAND COMFIGURATION 1

(NTL IN (INPY RELWQRD NIL NIL NIL MBB ))
*« BY CoMBINING IT WITW CONFIG OF WDRD NR, o
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1, FOR WYPDTHESIS t INFPB
1, 1. CONFIGURATION g
(PRED LIVING C(INP& NONFIN,VERB NI NIL ((CONTIN® PERF™ CONTIN PRES
DERF JIQUAL Y(WAS (INPS AFF. AUX FIN NIL ((CONTIN" PERF® CONTIN PRES
PERF JINIL }(JOHN (INPY{ NOM, DBJ NIL NIL ((MALE 3PS5 SING )) ((PERSON ))
NIL JNIL ) (BEEN (INPS NONFIN,AUX NIL NIL NIL NIL IINIL D)
an FROM RIGHY To LEFT
1. 1, !, FOR WORD t BEEN
& WRONG HEAD OR NO TRANSITION IN SYNT NET
1. {, 2, FOR WORD f LIVING
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT ves 5
INVESTIGATE THE FOLLOWING SEM FEATURES:
(XOR ACTY THING ) :
(tact 3 3
%%§E¥TI§ FEATURES MATCH SUCCESSFUL, NDMaIN 3
»»>»» ALL TESTS SUCCESSFUL, NE BTION 1
{NIL LIVING (INF& NONFIN,VERB NIL NIL ((CONTIN®™ PERF" CONTIN
PRES PERF )j0UaL ) tHAS (INP3 AFF.AUX FIN NIL ((CONTIN" PERF"™ CONTIN
PRES PERF JINIL Y (JOHN CINPL NOM,0BJ MIL NIL ((MALE 3PS SING ))((
PERSON YINIL INIL Y{BEEN (INPS5 NOMFINGAUX NIL NIL NIL NTL YINIL JCIN
, CINPT REL_WORD NI NIL NIL MOD 33)

WORD NR § &  PaRIS

oI, INITIAL PaARTICLES

(CN1 FIN JPARLIS (INPS NOM.OBJ NIL NIL ((SING OBJ ) (SING SUBJ 3PS ) ((
PLACE 1INIL )

«I11. MERGING

LAY
Tawaw TRY 70 gXPAND CONFIGURATION 1§
(INL FIN JPARIS (ynp8 NOM,0BJ NIL NIL ((SING DBJ )(SING SURJ 3PS
1Y C(PLaCE DIMIL N
» By CoMBINING L7 wITH CONFIG OF WORD NR, 5
i, FOR HYPDTHESIS 1 NPT
ls 1. CONFIGURATION 1
(NIL LIVING (INP6 NONFIN,VERB NIL NIL ({CONTIN" PERF" CONTIN PRES
PERF )JQUAL ) (HAS CINP3 AFF,AUX FIN NIL ((CONTIN" PERFU CONTIN PRES
PERF JINTL ) (JOKN (INPY NOM,OBJ NIL NIL ((MALE 3PS5 SING })(CPERSON ))
NIL INIL )CBEEN C(INPS NONFIN,AUX NIL NIL NIL NIL JINIL YCIN (INPT
RELWORD NIL NI NIL MDD J)) J
s> FROM EFT To RIGHT
+ WRONG u;gg OR NO TRANSITION IN SYNT NET
<z FROM RIGHT YO LEFT
1. 1. 1, FOR WORD : BEEN
4+ WRONG HEAD OR NO TRANSITION IN SYNT NET

1. i, 2, FOR WORD 1 IN

SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS

CONSULY ra8F PRAMES WITH SYNT FEATURES 1

((SINg 0BJ ) (SING SUBJ 3PS ))

SUCCESAFyL TRANSITION IN SEMANTIC NETWORKS

RESULTING TRIPLES (FEATURES #» STATE » CASE)

(CC¢SING 0B )IFIN WHERE ))

MATEH THE FOLLOWING SEMANTIC FEATURES

CLPLACE ))

WITH FEATURES OF RESP, CASES

WHERE

PLALE

M TURES MaTEH SUCCESSFU

>35> ALEEteEFé suEgEsigﬁL, NEHECDNF%GUR#TIQN 1

(NI, LIVING (INPg NONFIN,VER® NIL NIL C((CONTIN" PERF" CONTIN
PRES PERF 3yjQUAL ) (HAS (INP3 AFF,AUX FIN NIL ((CONTIN" PERF" CONTIN
PRES PERF JINIL ) (JOMN (INPL NOM,OBJ NIL NIL C((MALE 3P§ SING ))((
PERSON JINIL INIL ) (BEEN C(INPS NONFIN,aUX NIL NIL NIL NIL JINIL )CIN
(1NPT RELWORD NIL FIN NIL MOD )(PARIS (INPB NOM,0BJ NIL NIL ((SING.
OBJ 1) ({PLACE )IWHERE ))))

1, 1, 3, FOR WORD © LIVING
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS
+MISSING CASE DR FUNCTION IN SEM NETWORK

FUNCTIONAL AND CASE STRUCTURES 3

{NONPIN,VERR (LIVING (aFF,aUX (HAS (NDM,0BJ JOHN ) (NONFIN,AUX BEEN ))
}(RELWORD (IN (NOM,OBJ PARIS J))1)

(CASESTRUCTURE (LIVING (AGENT JOMWN )YCIN (LOCATE LIVING ) (WHERE PARIS
M ~4,160,=
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EXPERIMENT 12: Other languages

Problem:
The construction of a -parser that is universal in the

sense that it can work for different languages

Solution:

To keep the grammar completely out of the program, i.e. the

grammar is consulted as an exterior source of knowledge.

Example:

We will give a senténce for German and one for Dutch:

German
*Der pensionierte General setze eine Kanone neben ein
fremdes Friulein’
(literally: The retired general placed a gun near

a foreign girl)

English
¥ Het in Amsterdam wonend kind doet nogal vreemd de laatste.
tija® '
(literally: The in Amsterdam living child behaves rather
strangely {since) the latest week)

WELCOME TO THE PARSING SYSTEM

SPECIFY THE LANGUAGE
INPUT L ANGUAGE IG
GIVE INPUT SENTENCE

%géﬂ PENSIDONIERTE GSENERAL SETITE EINE KANONE NEBEN EIN FREMDES
FRAU"LEIN )
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WORD NR 31 ¢ DER
»1. INITIAL PARTICLES i
(NIL DER (INPY DETERM NTIL NIL NIL NIL ))

WORD NR t 2  PENSIONIERTE
elo INITIAL PARTICLES
(NIL PENSIONIERTE (INP2 ATT,ADJ NIL NIL NIL UNDET })
11, MERGING
Ay
veis TRY TD EXPAND CONFIGURATION 1
(NIL PENSIONTERTE (INP2 ATT,ADJ NIL NIL NIL UNDET ))
# RY COMRINING IT WITH CONFIG OF WORD NR,
1, FOR HYPOTHESIS 1 INPQ
1., 1, CONFIGURATIDN 1
(NI, DER (INPY DETERM NIL NIL NIL NIL ))
a» FROM LEFT TO RIGHT
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
<1 FROM RIGHT TO LEFT
1. 1. 1. FOR WORD 1 DER
+ WRONG WEAD OR NO TRANSITION IN SYNT NET

WORD NR 3 3  GENERAL
LI, INITIAL PARTICLES 3
{{NY YGENERAL CINPY NOM,OBJ NI NIL C3PS SING MALE UNDEF DAT ) (3PS
SING MALE UNDEF ACC ) (3PS SING MALE UNDEF NOM ) (3PS SING MALE DEF DAY
Y (3PS SING MaLE DEF acC ) (3PS SING MALE DEF NOM )} ((PERSON J)NIL ))
211, MERGING
(4]
gesw TRY TO EXPAND CONFIGURATION 1
CCNY JGENERAL (INP3 NOM,OBJ NIL NIL ({3P5 SING MALE UNDEF DAT 3¢
IPS SING MALE UNDEF ACC Y(3PS SING MALE UNDEF NOM ) (3PS S$ING MALE DEF
DAT }¢3P3 SING MaL¥ DEF ACC )(3PS SING MALE DEF NOM J)((PERSON )INIL
M
« BY COMBINING IT WITH CONFIG OF WORD NR, 2
1, FOR HYPOTHWESIS 1 NP2
1. 1, CONFIGURATION 3
(NIL PENSIONIERTE (INP2 ATT,ADJ NIL NIL NIL UNDET )
z» PROM LEFT TO RIGHTY
SUCCESSFUL TRANSITION FROM (N1 )
TO THE NEW STATE(S) t (N2 )
CMATCH THE FOLLOWING FEATURE COMPLEXESH
({OR (aND PLURAL CAND (XOR NOM ACC I(NQT DEF Y37 (AND SING (X0R
(AND FEM (XOR ACC NOM y)(AND DEF (XOR (AND NEUT ACC ) (AND C(AND DEF
NOM 3 CXOR MALE NEUT 3311)))
((3PS SING MALE UNDEF DAT ) (3PS SING MALE UNDEF ACC ){3PS SING
MALE UNDEF NAM ) (3PS SING MALE DEF DaT ) (3PS SING MALE DEF ACC ) (3PS
S8ING MALE DEF NOM )
RESULTING DoMAINE
({3IP8 BING MALE DEF NOM ))
INVESTIGATE THE FOLLOWING SEM, FEATURESI
ENTITY B
((PERSON V)
{(ENT 1)
SEMANTIC FEATURES MATCH SUCCESSFUL, DOMAIN &
(CPERAON 1))
»>»>> AL TESTS SUCCESSFUL, NEW COMFIBURATION 3
_ (N2 YGENERAL CINP3 NOM,0ORJ NIL NIL ((3P8 SING MALE DEF nNpM 33
{(PERSON JINTL )C(PENSIONIERTE (INP2 ATT,ADJ NIL NIL NIL QUAL JINIL ))
<= FROM RIGHT TO LEFT
1, 1. 1, FOR WORD t PENSIONIERTE
4+ WRONG MEAD OR NO TRANSITIOM IN SYNT NET

-4.162,-
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ta)
whwi TRY To EXPAND CQNFIGURATIUN !
CIN2 YgENERAL (INP3 NMOMeOBJ NIL NIL {(3PS s:NG MALE DEF NOM ) C(
PERSON YINTL J(PENSTONTERTE C(INP2 ATT,aDJ NIL NIL NIL QUAL INIL ))
# BY COMBINING IT WITW cONFIG OF WORD NR,
1. POR.-MYPOTHESIS 3 NPl
1. 1. cONFIGURATION t
(NI, DER rInP1 DETERM NIL NIL NIL NIL )
w» FROM LEfFT TO RyiguT
SUCCESSFUL TRANSITION FROM (N2 }
TO YHE MNEW STATE(S) t (N3 )
MATCH THE FOLLOWING FEATURE COMPLEXESt
(XOR (aMND PLUR GEN ) CAND STNG (XOR (AND MALE NOM J(AND FEM {
XOR GEN DAT YIIM
((3PS SING MALE DEF NOM 1)
REBULTING DOMAINE
¢ (3PS SING MALE DEF NOM ))
»»»>» ALL TESTS SUCCESSFUL, NEW CONFIGURATION
((N3 YGENERAL (INPS NOM_0OBJ NIL NIL ((3PS SING MALE DEF NOM 1))
({PERSDON YINIL JCPENSIONIERTE (INPE ATT,A0J NIL NIL NIL QUAL INTL )t
DER [INP! DETERM NIL NIL MIL NIL INIL 1)
<= FROoM RIGHY To LEFY
1. 1, {, FOR WORD ! DER
+« WRONG HEAD OR NO TRANBTITION IN SYNT NET

WORD NR § 4  SETZTE
«le INITIAL PARTICLES
(NIL SETZTE (INP4 VER® NIL NIL NIL BUAL 3]
" +11y MERGING
(A _
kean TRY TO EXPAND CONFIGURATION 1 - .
(NIL SET2TE (INPG VERB NIL NIL NIL QUAL })
* BY COMBINING IT WITH CONPIG OF WORN NR, 3
1., FOR HYPOTHWESIS 3 INP3 .
1, 1, CONFIGURATION ¢
C(N3 YRENERAL (INP3 NOM,0BJ NIL NIL C((3PS SING MALE DEF NOM ))((
PERSON JINIL JCPENSIONIERTE (INP2 ATT,ADJ NIL NIL NIL QUAL INIL )(DER
{INP{ DEYERM NIL NIL NIL NIL INIL )}
g a» FROM LEF? TD RIGHT
+ WRONG HWEAD QR NO TRANSITION IN SYNT NET
<z FROM RIGHT TO LEFT _
1.1, 1, FOR WORD 1 GENERAL
-SUECESSFUL ORNER AND RELATIONS ENVIRONMENT TESTS
MATEH THE FOLLOWING FEATURE COMPLEXEST
SING
({3F8 SING MALE DEF NOM 1)
RESULTING OOMAING
((3P8 SING MaLE DEF NUM 1
.INVESTIGATE THE POLLOWING SEM, FEATURESI
PERSON
{(PERSON )
SEMANTIC FEATURES MATCH SUCCESSFUL, DBMAIN :
. ( CPERSON }) ,
»>»> AL TESTS SUCCEasFuyL, NEW CONFIGURATION 13
(PRED SETZTE C(INP4 VERB NIL NIL NI{ GQUAL ) (GENERAL (INP3
NOM,0BJ NIL NIL (C(3p5 SING MALE DEF NOM }) ((PERSON )INIL )
PENSTONIERTE (INP2 AYT ARJ NIL NIL NTL QUAL INIL )(DER (INP1 DETERM
NIL NTL NIL NIL INIL INIL D)

CWORD NR 1§  EINE
o« INITIAL PARTICLES
(NIL EINE (INPS DETERM NIL NIL NIL NIL 1)
"y 11, MERGING
(A)
wxxk TRY TO EXPAND CONFIGURATION 3
(NIl EINE CINPS DETERM NIL NIL NIL NIL ))
» BY COMBINING IT WITH CONFIG OF WORM NR, &
1. FOR HYPOTHESIS 3 INP4
1. (. rONFIGURATION 12
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tPRen SETITE (INPO VER® NIL NIL NIL GUAL Y (GENERAL (INPY NOM,0RJ
NIL NIL ¢(3P% SING MALE DEF NOM )} ({PERSON )I)NIL ) (PENSIONIERTE (INP2
:TT LADJ NIL NIL NIL DUAL INIL YC(DER CINPL DETERM NTL NIL NIL NIL INIL
NIL )
<n FROM PIGHT 1D LEFT
. 1. 1, FOR WORD : SETITE
+ WRONG WEAD OR NO TRANSITION IN SYNT NET

WORD NR 1 KANQNE
ols INITIAL PARTICLES ¢
(le YKANONE (INPH NOM,0BJ NIL MIL (C(3PS SING FEM UNDEF DAT (3PS
NG FEM UNDEF ACC )(!Ps SING FEM UNDEF GEN ) (3PS SING FEM UNDEF NOM
J{3F9 SING FEM DEF DAT (3PS5 SING FEM DEF ACC } (3PS SING FEM DEF GEN
3 (3PS SING FEM DEF NDM ) CCTHING )INIL ))
11, MERGING
IAJ
wkws TRY Tp ExPAND ConFIGURATION 1@

CONY IKANONE C[INP& NOM,O0BJ NIL NIL ((3PS SING FEM UNDEF DAT ) (3P3
SING FEM UNDEF acec ) (3PS SING FEM UMDEF GEN ) (3PS SING FEM UNDEF NOM
Y(SPS SING FFM DEF DAT ) (3P3 SING FEM DEF ACC ) (3PS SING FEM DEF GEN
Y(IPS SING FEM DEF NOM Y)CLTHING JINTL ))

# BY ComBINING IT wITH CONFIG QF WORD NR, 5§
{, POR HYPOTHESIS 1 INPS
1. 1, CONFIGURATION g
(NIL EINE (INPS DETERM NIL NIL NIL NIL J))
e» FROM LEFT TO RIGHT
SUCCESSFUL TRANSITION FROM (N1 )
TO THE NEW STATE(S) ! ¢N3 )
MATEH THE FOLLDWING FEATURE COMPLEXES!
(AND (XOR ACC NOM ) (AND SING FEM ))
(¢3rs sING FEM UNDEF DAT ) (3PS SING FEM UNDEF &CC ) (3PS SING
FEM UNpEF GEN. Y{3PS BING FEM UNDEF NOM ) (3PS SING FEM DEF DAT )} (3PS
SING FEM DEF ACC ) (3PS SING FEM DEF GEN } (3PS SING FEM DEF NOM 1)
RESULTING DOMAINS
{(3P5 SING FEM UNDEF ACC ) (3PS SING FEM UNDEF NOM Jt!PS SING
FEM DEF ACC ){3PS SING FEM DEF NOM 1))
»>3> A TESTS SUCCESSFUL, NEW CONFIGURATION 1
TENT JKANONE C(INPG NOM_OBJ NIL NIL ((3PS SING FEM UNDEF ACLC 3¢
3PS SING FEM UNDEF NOM ) (3PS SINE FEM DEF ACC ) (3PS SING_F:M DEF NDM
YY((THING YINIL Y(EINE [INPS DETERM NIL NIL NIL NIL INIL 1)
«n FROM RIGHY TO LEFT
1, 1. 1, FOR WORD t EINE
+ WRONG HMEAD OR NO TRANSITION IN SYNT NET
(B}
*kae YRY To EXPAND CONFIGURATION 1t

({NT IKANANE (INPE& NOM OBJ NJIL NIL ((3P8 SING FEM UNDEF ACC ) (3PS
SING FEM UNDEF NOM ) (3P3 SING FEM DEF ACC ) (3P3 SING FEM DEF NOM J)({(
THING 3INIL J(EINE (INPS DETERM NIL NIL NIL NIL INIL 3)

* Y COMBINING IT WITH CONFIG OF WORD NR, 4
.1, FOR WHYPOTHESIS 1 INP4 L
1. 1, CONFIGURATION 1
(PREp SETZITE (INP4 VERB NIL NIL NIL GUAL JI(GEMERAL (INP3 Nau neJ
NIL NIL ((3P3 SING MALE DEF NOM })}((PERSON )INIL J(PENSIONIERTE (INP2
ATTADJ NIL NIL NIL QUL INIL 1(DER ¢INPY DETERM NIL NIL NIL MIL INTL
INIL 1)
<z Fpom RIGHT To (EFT
t. 1, 1, FOR WDRD t gETZTY
SUcceESSFUL ORpDER AND RELATqus ENVIRONMENT TESTS
"CONSULT caSE PRAMES WITM BYNT FEATURES
{(3PS STNg FEM UNDEF ACC 1(3PS SING FEM UNDEF NOM I{3IPS SING
FEM DEF aCC 3 (gPS SING FEM DEF NOM ))
SUCCEggFu, TRANSITION IN SEMANTIC NETWORKS
RESULTING TRIPLES (FEATURES w STATE w CASE)
((((gps SING FEM UNDEF ACC ) (3PS SING FEM DEF ACC )) (P2 JNHAY
1)
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MATCH YRE FOLLOWING SEMANTIC FEATURES

({THING )}

WITH FEATURES NF RESF, CASES

WHAT

ENTITY

SEM F;ATunes MaT H SUCCESSFUL
»»>>> ALL TESYS SUCCESSF NE W cnnr:sunn?:nn 1 _

(NIL SETZTE (INpP4 vean NIL (P2 INIL QUAL Y(GENERAL [INPZ
NOM, 0BT NIL NIL C(C3PS SING MALE DEF NOM )) ((PERSON JINIL 3¢
PENSTONIERTE (INP2 ATT,ADJ NIL NIL NIL OUA{L INIL )(DER (INP] DETERM
NIL NIL NIL NIL INIL INIL ) (KANONE (INPe NOM.0BJ NIL NIL ((3PS SING
FEM UNDEF ACC ) (3PS SING FEM DEF ACC IIC(THING ))IWHAT ) CEINE (INPS
PETERM NIL NTL NIwL NIL INIL YD)

.MORD NR t 7  NEREN

sfe INITIAL PARTICLES :
. CNIL NEBEN (INeT CAsEsI NIL NIL NIL NIL 1)
¢I11, MERGING

(M

anxx TRY TO EXPAND CONFIGURATION @

(NI, NEREMN (INPT CASEST NIL NIL NIL NIL N

» BY COMBINING IT WITH CONFIG OF WORD NR, 6

1, FOR HYPDTHESIS & INPE

i. 1, CONPIGURATION @

(NT1L, SETZTE (INPG VERB NIL (P2 INIL QUAL )(GENERAL ([INP3 NOM,0OBJ
NIL NIL ((3PS SING MALE REF NOM Y)((PERSON ))INIL }Y{PENSIONIERTE (INP2
ATT ADJ NIL NIL NIL QuaAL YNIL Y(DER CINP1 DETERM NIL NIL NIL NIL INIL
INTL, YCKANONE (INPS NOM,DRJ NIL NIL ((3P3 SING FEM UNDEF ACC ) (3PS
81NG FEM DEF ACC ))I(CTHING )IWHMAT Y({EINE C(INPS DETERM NIL NIL NIL NIL
INTL YD)

s» FROM LEFT TO RIGHT

+ WRONG HEAD OR NO TRANSITION IN SYNT NET

«s FROM RIGHT TO LEFT

1. 1. 1. FOR WORD t KANONE

+ WRONG HEAD OR NO TRANSITION IN SYNT NET
1. 1, 2, FOR WORD t SETZITE

+ WRONG HWEAD OR NP TRANSITION IN SYNT NET

WORD NR 1 8 EIN
ala INITIAL PARTICLES )
(NIL EIN (INPB DETERM NIL NIL NIL NIL ))
«I1. MERGING
(a)
waap TRY TD E¥PAND CONFIGURATION 1
(NTL EIN (INPa DETERM NIL NI{L NIl MNIL )}
* RAY COMBINING IT WITH CONFIG OF WORD NR, 7
1. FOR HYPOTHESTIS 1 INPY
1, 1. CONFIGURATION 1
(NTL NEBEN (INPT CASESI NIL NIL NYL NIL ))
z» FROM LEFT TO RIGHT
+ WRONG HEAD NR KO TRANSITION IN SYNT NET
4z FROM RIGHT TQ LEFT
1. 1. {, FOR WORD "1 NEBEN
« WRONG HEAD OR WO TRANSITION IN SYNT NET

WORD NR § 9 FREMNES
sJe INITIAL PARTICLES
(NIL FREMDES (INPS ATT.ADJS NIL NIL MIL UNDET J)
eIls MERGING
{A)
Wl TRY TO EXPAND CONFIGUR‘TIQN [}
CNTL FREHEES CINPg ATT.ADJ NIL NIL NIL UNDET 1)
v BY CoMBINING TT WITH CONFIG OF WORD NR, @
1. FOR HYPOTHESRIS 3 INPAR
1. 1, CONPFIGURATION $
(NIL EIN (INPBR DETERM NTL NIL NIL NTL ))
=» FROM LEFT TO RIGHT
+ WRONG H§h9 OR NO TRANSITION IN SYNT NET
«s FROM RIGHT YO LEFT
1. 1. 1, FOR WORD 1 FIN
+ WRONG MEAD OR NO TRANSITION IN SYNT NET
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WORD NR 1 18  FRAUMLEIN
«Jo INITLIAL PARTICLES ¢
((N1 JFRAUM_EIN C(INPIO NOM,OBJ NIL NIL ((3PS NEUT UNDEF PLURAL GEN ) (
3PS NEUT UNDEF PLUR pAT ) (3PS NEUT UNDEF PLUR aACE (3PS NEUT UNDEF
FLUR NOM ) (3PS NEUT UNDEF SING DAT ) (3PS NEUT UNDEF SING ACC ) (3PS
NEUT UNDEF SING NOM ) (3PS5 NEUT DEF PLURAL GEN ){3PS NEUT DEF PLUR DAT
Y{3PS NEUT DEF PLUR ace Y (3PS NEUT DEF PLUR NOM ) (3PS NEUT DEF SING
DAT Y (3PS NEUT pEF SING ACC ) (3IP3 NEUT DEF SING NOM ))({PERSOM JINIL
1)
«11, MERGING
ta)
wied TRY TQ EXPAND CQNFIGURATION 3
CeNt IFRAUMLEIN (pNPI@ NOM_ 0B NTL NIL ((3PS NEUT \NDEF PLURAL
GEN )(;PS NEUT UNDEF PLUR DAT ) (3PS NEUT UNDEF PLUR ACC ) (3PS NEUT
UNDEF PLyR NOM 3y (3PS NE|)T UNDEF SING DAY ) (3PS NEUT UNDEF SING ACC )(
3PS NEUT UNDEF SING Nom ) (3PS NEUT DEF PLURAL GEN ) [3PS NEUT DEF PLUF
DAT ) (SPS NEUT DEF pLur ACC YC3PS NEUT DEF PLUR NOM 3 (3PS NEUT DEF
?1¥s DAT Y (3PS NEUT pefF SING ACEC I (3PS NEUT DEF SING NOM )) ((PERAON )
NIL ) :
* BY %DMBINING IT WITH CONFIG NF WORD NR, 9
1. FOR HYPOTHESIS 1 INPY
1. 1. CONFIGURATION ;
(NIL FREMDES (¢INP9 ATT_,ADJ NIL NIL NIL UNDET Y}
s» FROM LEFT TO RIGHT
SUCCESSFUL TRANSITION FROM (N1 )
TO THE NEW STATE(S)Y I (N2 )
MATCH THE FOLLOWING FEATURE COMPLEXES)
(AND DEF (aAND SING {XOR C(AND NEUT {NOT DAT ))(AND GEN MALE )1))
(3PS NEUT UNDEF PLURAL GEN ) (3PS NEUT UNDEF PLUR DAT ) (3PS
NEUT UNDEF PLUR ACC (3PS NEUT UNDEF PLUR NOM ) (3P& NEUT UNDEF SING
DAT (3PS NEUT UNDEF SING ACC ) (3PS NEUT UNDEF SING NOM ) (3PS NEUT
DEF py URAL GEN Y{3p3 NEUT DEF PLUR DAT ) (3PB NEUT DEF PLUR accC ) (3PS
NEUT pgEF PLUR NOM ) (3PS NEUT DEF SING DAT ) (3PS NEUT DEF SING ACC )¢
3F3 NEUT DEF SING NOM 1,
RESULTING DOMAINY
(3PS NEUT DEF SING ACC ) (ZPS NEUT DEF SING NOM ))
INVESTIGATE THE FOLLOWING SEM_FEATURES:
ENTITY
{(PERSON 1)
((ENT )
SEMANTIC FEATURES MATCH SUCCESSFUL, DOMAIN 1
{(PFREON 3}
22> A TEST CCESSF
L ena T FallncelN ¢
JESPS NEUT DEF SING NOM
NIL NIL QUaL INIL 1)
<z FROM RIGHT TO LEFT
1, 1, 1, FOR WORD t FRpEubEs
« WRONG HEAD DR NO TRANSITIO

Ly NEW CONFIGURATION 13
INPL® NOM,OBJ NIL NIL ((3P5 NEUT DEF SING ACC
Nt

([PERSON )INTIL ) (FREMDES (INP9 ATT _ADJ NIL

N IN SYNT NET
tg)
*ekne TRY Tp ExpanD ConFIGURATION 1
CCN2 JpRAUMLEIN C(INP1D@ NOM,OBJ NIL NIL ({3PS NEUT DEF SING actC )¢

1PS8 NEUT pEF SING NOM )} C(PERSON JINTIL ) (FREMDES (INP9 ATT,ADJ NIL
NIL NIL QUAL 3INIL 1) .
* BY COMAINING IT W1Tw pONFIG OF WORD NR, B8
{. FOR RYPOTHESIS t INPB -

le 1. CONFIGURATION

thTi ETM frupA AETeOw MIL NTL NIL NIL W
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experiments

ey "FAOM LEFT TBTRIGHT
SUCCESSFUL TRANSITION FROM (N2 )
TD THE NEW STATE(CS) 1 (N3 )
MATCHN THE FOLLOWING FEATURE COMPLEXEST
(AND SING (XOR (AND MaLE NOM ) (AND NEUT (XOR NOM ACC 3)))
[C3PS NEUT DEF SING ACC )} (3PS NEUT DEF SING NOM })
RESULTING DOMAINI
( (3PS MEUT DEF SING ACC ) (IP3 NEUT DEF SING NOM ))
>»»» aLL TESTS SUCCESSPUL, NEW CONFIGURATION 1
CCNS YFRAUTLEIN (INPla NOM OQBJ NMIL NIL (3PS NEUT NEF SING ACC
JUIPS NEUT DEF SING NOM ) ((PERSON )INIL )} {FREMDES (INPO9 ATT ARJ NIL
NIL NIL QUAL INIL Y(EIN (INPA DETERM NIL NIL NIL NIL INIL 1)
«¢ FROM RIGHT T LEFY
1., Y, !, FOR WORD t EIN
+ WRONG HEAD OR ND TRANSITION IN SYNT NEY
)
kxww TRY Tn ExpAND CONFIGURATION 1
£(NS YFRAUTLEIN (INP1@ NOM, OBJ NIL NIL ((3P5 NEUT DEF SING ACC 3(
3PS NEUT DEF SING NOM 1) ((PERSON )JINIL ) (FREMDES (INP9 ATT,ADJ NI
NIL NIL GUAL JNIL Y(EIN CINPB DETERM NIL NIL NIL NIL INIL )}
* BY COMBINING IT WITH cONFIG OF WORD NR, 7
1. FOR HWYPOTHESIS § INPY
1. 1, CONFIGURATION 3
(NIL NEBEN CINPT CASESI NIL NIL NIL NIL 1)
m» PFROM LEPT TD RIGMT
SUCCESSFUL TRANSITION FROM [N )
TO THE NEW STATECS) 1 (nd )
NEW FEATURE COMPLEX:
(CDIR#PREP 3IP8 NEUT DEF SING ACC ) (DIR#PREP 3PS NEUT DEF SING
NOM 13
»»>> ALL TESTS SUCCESSFUL, NEW CONFIGURATION 1
(ING YFRAYTLEIN (INPig NOM_ORJ NIL NIL C({DIR«PREP 3PS NEUT DEF
SING ACe J(OTRe«PREP JPS NEUT DEF SING NOM JJI(C(PERSON JINIL ) (FREMDES
CINPY ATT,ADJ NIL NIL NIL QUAL JINEL YCEIN (INP8S DETERM NI| MNIL MIL
NIL INIL Y{NESEN (INPT CASESY NIL NIL NIL NIL INIL 2}
<3 FROM RIGHT Tp LEFT
1, 1. 1, FOR WORD § NEBEN
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
(e)
wwwx TRY Tn EXPAND CONFIGURATION t
((NG JFRAUTLEIN (INPLD NOM,0BJ NIL NIL ((DIR*PREF 3PS NEUT NEF
SING ACC ) [DIR«PREP 3PS NEUT DEF SING NOM )) ((PERSON ))NIL ) (FREMRDES
{INPD ATT,ADY NIp NIL NIL QUAL JINIL )YCEIN (INPB DETERM NIL NIL NIL
NIL YNIL YINEREN (INPT CASEST NIL NIL NIL NIL INIL ))
* BY COoMBINING IT WITH CONFIG OF WORD NR, &
1, FOR HYPOTHESIS 1 INP#
1. 1, CONFIGURATION ¢
I B NIL (P2 YNIL QUAL GENERAL (INPT NOM,0B)
NIL(N%E %%;g;ﬁs NEPﬂAEERDEF hnM JY((PERSON IgélL YCPENSIONIERTE ([INP2
ATT.ADJ NIL mIL NIL AUAL INIL T(DER CINPi DETHERM NIL NIL NIL NIL INIL
JNIL ) (KANONE (INP& NoM,OBJ NIL NIL C(3PS SING FEM UNDEF ACC ) (3PS
SING FEM DEF ACC J)CCTHING JYWHAT JLEINE CINPS DPETERM NTL NIL NIL NIL
INIL )Y
x> FROM LEFT TO RIGHT
+ WRONG HEAD DR NO TRAMSITION IN SYNT NET
¢z FROM RIGHT T LEFY
FOR WORD 3
SUEcE8sPOL ORDER AND NELRTTONS ENVIRONMENT TESTS
+MISSING CASE OR FLUNCYION IN SEM NETWORK
1, 1, 2, FOR WORD ¢ SETITE
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS
CONSULT CASE FRAMES WITH BYNT FEATURES 1
No ((PIR*PREP 3P§ NEUT DEF SING ACC Y (DIRXPREP 3PS NEUT AEF SING
M '
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SUCCESSFUL TRANSITION IN SEMANTIC MNETWARKS .

RESULTING TRIPLES (FEATURES » STATE = CASE)

((C(DIRwPREP 3ps NEUT DEF SING ACE JIFIN ENDPOINT 1)

MATECH THE FOLLODWING SEMANTIC FEATURES

((PERSON ))

WITH FEATURES n¥ RESP, CASES

ENDPOINT

ENTITY

SEM FEATURES MaTpH SUCCESSFUL
»>>»» ALL TESTS SUCCESSFUL, NEW CONFIGURATION 3

(NIL SETZYE (Inpg VERA NIL FIN NIL RUAL Y (GENERAL [INP3
NOM. 0B NIL NIl ((3PS SING MALE DEF NNM }) CCPERSON JINIL ) (
PENSTONIERTE (INP2 ATT.ANJ NIL NIL MIL QUAL INIL )(DER C(INP1 DETERM
NIL NIL NIL NI INIL INIL )CKANONE (INP& NOM,DRJ NIL NTL ((SPS SINMG
FEM UNDEF acc (3PS SING FEM DEF ACC )Y ((THING )IWMAT JCEINE (INPS
DETERM NIL NTL NIL NIL 3NIL J)CFRAUVLEIN (INPIQ NOM,OBJ NIL NIL ((
DlrsprEp 3ps NEUT DEF SING ACC ))((PERSON ))ENNPOINT ) (FREMDES (INP9
ATT,ADJ NI NIL NIL QuAp INIL Y(EIN (IMPB DETERM NIL NIL NIL NIL JINIL
Y(NEREN (INPy CASESI MIL NIL NTIL NIL INTIL 3))

FUNCTIONAL AND CASE STRUCTURES 1
(VERg (SETZTE {MOM,0BJ (GENERAL {ATT,ADJ PENSIONIERTE ) (DETERM DER })
y (NOM _OmJ (KANONE (DETERM EINE )))(NOM,ORJ (FRAU"LEIN (ATT,ADJ

FREMDES Y(DETERM EIy J(CASESI NEBEN 1))))

(CASESTRUCTURE (SETZTE (AGENT GENERAL ) (WHAT KANONE ) (ENOPDINT
FRAUYLEIN })(FREMDES (wHAT FRAULEIN ) (PENSIONIERTE (WHAT GENERAL 1))

WELCOME TO THe PARSINg SYSTEM

SPECIFY THE LANGUAGE
INPUT L ANGUAGE N
VGIVE INPUT BENTENCE

INg
(HET TN AMSTERpaM WoNgpnp KIND DOET NOGaL VREEMD DE LAATSTE WEEK )

WORD NR 1 q
«Te INITIAL PARTICLES

(NIL HEY (INPy DETERM NIL NIL NIL NIL ))

WORD NR 1@
o1e INITIAL FAR}ICLES 1
CNIL IN (INP2 CagEgl NIL NIL NIL NIL )
+II, MERGING
(a)
waws TRY TO EXPAND CONFIGURATION
(NIL IN CINPp CASEST NIL NYL MIL NIL 1)
* BY CaMBINING IT WITH CONFIG OF WORD NR, 1t
1, FOR WYPOTHESIS : INPI
1o 1, CONFIGURATION t
(NIL HEY rINPY DETEmM NIL NYL NIL NIL 1)
a» FROM LEFT TO RIGHT
+ WRONG MEAD OR ND TRANSITION IN SYNT NEY
<« FROM RIGHT To LEFT
1, 1, 1, FOR WORD 1t HWET
+ WRONG HEA&D OR ND TRANSITION IN BYNT NET
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WORD NR 1 % AMSTERDAM
«l, INITIAL FPARTICLES ¢
finN1 YaMSTERpaAM (INP3 NOM,OBJ NIL NIL ((3PS SING NEUT ))({PLACE YINTL
1)
.11, MERGING
(a3 )
wkew TRY TQ EXPAND ConFIGURATION ¢
CCNL JAMSTERDAM (INP3 NOM,OBJ NIL NIL C((3IPS SING NEUT ))(CPLACE )
INTL )Y
» AY COMBINING 1T WITH CONFIG OF WORDR NR, 2
i, FOR HMYPOTHESIS 1 INP2
le 1. CONFIGURATION 4
(NTL IN (INP2 CASEST NIL NIL NIL NIL )]
a» FROM (EFT TO RIGHT
SUCCESSFUL TRANSITION FROM (N1 3%
TO THE NEW STATE(S) ¢ (N4 )
NEW FEATURE COMPLEX?
feLOc 3P8 SING NEUT )
»»»> &L TESYS SUCCESSFUL, NEW CONFIGURATION 1
(N4 YAMBTERDAM (INP3 NOM,OBJ NIL NIL C((LOC IPS SING NEUT 3¢ (
PLACE JINIL JY(CIN C[INP3 CASEST NIL NIL NIL NIL INIL ))
<% FROM RIGHT To (EFT
1« 1. 1. FOF wWORD ¢t IN
+ WRONG HEAD ORF NO TRANSITION IN SYNT NET
(8
kaae TRY TP EXPAND CONFIGURATION 13
CCNY JAMSTERDAM (INP3 NOM_ORJ NIL NIL ((LOC 3PS SING NEUT J3)((
PLACE JYINIL YCOIN (INPP CASESI NMIL NIL NIL NIL INIL )
* BY CEAMBINING IT WITH CONFIG OF WORD NR, 1
{, FOR HYPOTHESIS 1 INPY
1. 1. COMFIGURATION 13
(NIL HWET (INPL1 pETERM NIL NIL NIL NIL J)
ax FROM | EFT To RIGHT
+ WRONG HEAD QR NO TRANSITION IN SYNT NET
<u FROM RIGHT TO LEFT
1. t. 1. FOR WORD t HWET
+ WRONG WEAD OR NO TRANSITION IN SYNT NET

WORD MR 1 4 WONEND
els INITIAL PARTICLES ¢
{NIL WONEND (INPY ATY_ADJ NIL NIL NIL UNDET 1)
211+ MERGING
(a)
aagx TRY TD EXPAND rFONFIGURATINN 1
(NIL WONEND (INP4 ATT.ADJ NIL NIL NIL UNDET 1))
* BY COMBINING IT WITH CONFIB OF WORD NR., 3
1, FOR HYPOTHESIS 1 INP3
1, 1. CONFIGURATION
CCnd YAMSTERDAM (INp3 NDM,0BRJ NIL NIL (CLOC 3PS SING NEUT XI((
PFLAECE JINIL (TN (INP2 CISESI NIL NIL NIL NIL INIL }}
u>» FROM L EFT TD RIGHT _
SUCCESSFUL ORNER AMD RELATIONS ENVIRONMENT TESTS
CONSULT CASE FRaAMES WITH SYNT FEATURES 3
{fLog 3PS SING NeglT )Y
SUCCESSFUL TRANSITION IN SEMANTIC NETWORKS
RESULTING TRIPLES (FEATURES # STATE = CASE)
Ce{fLDC 3PS SING NEUT YIFIN PLACE 1))
MATEH THE FOLLOWING SEMANTIC FEATURES
(CPLACE ))
WITH FEATURES NF RESP, CASES
PLACE
THING
SEM FEATURES MATCH SUCCESSFUL
s»»» ALL TESTS SUCCESSFUL, NEW CONFIGURATION ¢
(NIL wonEND (InNp4 ATT,ADJ NIL FIN NIL LUNDET ) (AMSTERDAM (INPZ
NOM. OBJ NIL NI ((L0C 3PS SING NEUT J)C(PLACE )IPLACE ) (IN (INP2
CASESI NIL NIL NIL NIL INIL INIL 1)
«x FRoMm RIGHT To CEFT
1, 1. 1, FOR WORD % AMSTERDAM
o WRDNG HEAD 0OR NO TRANSITION IN SYNT NET
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4}
wwik TRY To EXPAND CONFIGURATION 1 _ _
(NIL WONEND CINP4 aTT aDJ NIL FIN NIL UNDET ) (AMSTERDAM (INPY
NOM OpJ NIL NIL ((LOC %P8 SING NEUT ) ((PLACE J)PLACE J(IN (INP2
CASEST NIL NTL NIL NIL INIL INIL 33
© # AY COMBINING IT WITH CONFIG DF WORND NR, 1
1. FOR HYPOTHWESIS  INPY
1. 1, CONFIGURATION ¢
(NIL HET C(INP! pETERM NMIL NIL NIL NIL Jl
> FROM |LFFT Tn RIGHY
+ WRONG HEAD OR Np TRANSITION IN SYNT NET
<z FROM RIGHT TO LEFT
1. 1., 1, FOR WORD t HET
¢+ WRONG MEAD OR NO TRANSITION IN SYNT NET

WORD NR § 5 KIND

1. INITIAL PARTICLES 13

((N1 JKIND (INPS NOM_0BJ NIL NYL ((SING 3PS NEUT UNDEF ) ({SING 3PS5
NEUT DEF )3 (tPERSAN JINIL 1)

211, MERGING

ta)

kkk® TRY Tn EXPAND ConFIGURATION 1

CENT YIND (INPS NOMO0BJ NIL NIL ((SING 3PS NEUT UNDEF J(SING 3PS

NEUT GEF 3y ((PERSON )INIL J)
* BY COMBINING IT WITH CONFIG OF WORD NR., . 8

{. FOR HYPOTHESIS 1 INP4

1- 1. CONFIGURATIGN [ ]

(NJL WoNENp (INPG ATT,ADJ NIL FIN NIL UNDEY ) CAMSTERDAM ([INP3
NOM_0RJ NIL NIL f¢lLOC 3PS SING NEUT )) ((PLACE )Y)IPLACE J)(IN (INP2.
CASEsSI NI wNIL NI NIL INIL INIL ))

2> FROM LEFT TO RIGHT
SUCCESSFUL TRANSITION FROM (N1 9
TO THE NEW STATE(S) 1 (N2 )
MATCH THE FOLLHHING FEATURE COMPLEXES)
tAN? SING NgUT )
tCsInG 3pg NEyT UNDEF J(SING ZP§ NEUT DEF 1)
RESULTING DOMATINg
((SING 3PS NEUT UNDEF J(SING ZIFS NEUT DEF 1))
INVESTIGATE THE FOLLOWING SEM_FEATURES?

ANIMATE
{(PERSON N
((STATE ))

SEMANTIC FEATURES MATCH SUCCESSFUL, DOMAIN &
(LPERSON 1))
>>>> ALL TEsTs SUCCESSFUL, NEW CONFIGURATION ¢
(N2 IKTND (INPR NOM,0BJ NIL NIL C((SING 3PS NEUT UNDEF )(SING
TPS NEUT DEF JICCPERSON YINIL Y (WONEND C(INP4 ATT, ADJ NIL FIN NIL QUAL
y(AMSTERDAM (INP3 NOM _nBJ NIL NIL C(LOC 3PS SING NEUT })((PLACE ))
PLACE J{IM (INP2 CASESY NIL NIL MIL NIL INTIL INIL INIL J)
<3 FROM RIGHT To (EFT
1, 1, 1. FOR WNRD & WONEND
+ WRONG HEAD OR N0 TRANSITION IN SYNT NET
(B3
kewk TRY T EXPAND PONFIGURATION o
CIN2 IMIND (INPS NOM,OBJ NTL NIL ((SING 3PS NEUT UNDEF ) (SING 3PS
NEUT pEF )Y {CPERSON JINIL ) (WONEND (INP4 ATT,ADJ NIL FIN NIL RUAL ) C
AMSTERDAM (INP3 NOM _DRJ NIL NIL (CLOC 3PS SING NEUT )) ({PLACE ))PLACE
YEIN (InP2 CaSEST NIL NIL NIL NIL INTL INIL INIL )
« BY COMBINING IT WITH CONFIG OF WORD NR, 1 :
1. FOR HYPOTHESIS @ INP)
1, 1, CONPIGURATION 3
(NIL HET pINPy DETERM NIL NIL NIL NIL )
2» FROM | EFT TO RIGHT
SUCCESSFUL TRANSITIDN FRDM tNa |
TO THE NEW STATE(S) & ;
MATCH THE FOLLOWING FEA,URE COMPLEXEST
(aND NEUT (4ND SING DEF )
C{(SING 3PS NEUT UNDEF ) (SING 3IF§ NEUT DEF 1)
RESULTING DOMAIM:
frSING 3PS NEUT DEF 1)
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»»>>» AL TESTS SUCCESSFUL, NEW CONFIGURATION 1

((N3 JKIND [INpS NOM,OBJ NIL NIL C(CSING 3PS NEUT DEF ) (!
PERSAN YINIL ) tWoNEND (INP4 ATT_ ADJ NIL FIN NIL BUAL )CAMSTERDAM
INPZ NOM,0BJ NTL NIl (CLOC 3PS SING NEUT ))((PLACE }IPLACE ) (IN (INP?2
CASEST NIL NIL NIL NTL INIL INIL INIL J{HET (INP] BETERM NIL NIL NIL
NIL INIL )) :

«u FROM RIGHMT TO LEFT
1, 1. 1. FOR WORD 1 MET
+ WRONG HFaAD OR NO TRANSITION IN SYNT NET

WORD NR ¢t &
« 1. INITIAL PARTICLES ]
(NTL DOET (INPe VERB NIL NIL NIL QuUaL 1)
11, MERGING
(A
wakw TRY T0 EXPAND CONFIGURATIDN 13
[(NIL DOET (INP&H VERBR NIL NIL NI QUAL 1))
* BY COMBINING IT WITH CONFIG OF WORD NR. 5
1. FOR HYPOTHESIS 3 INPS
1. 1, CONFIGURATION 3
CCNI YKINA (INPS NOM,DBJ NIL NIL ({SING ZP3 NEUT DEF )Y) ((PERSON ))
NIL ) (WONEND (INP4 ATT_ aDJ NIL FIN NIL QUAL ) (AMSTERNDAM (INPY NOM,0BJ
NIL NIL CC(LOC 3PS 3ING NEUT JY((PLACE J)IPLACE J1(IN (INP2 CASES] NIL
NIL NIL NIL INIL INIL INIL JCHET ¢INPL DETERM NIL NIL NIL NIL JINIL J)
z» FRQOM LLEFT TQ RIGHT _
+ WRANG HEAD DR NO TRANSITION IN SYNT NET
«z FRQM RIGHY TO LEFT
t, 1. 1. FOR WORD 1 KIND

SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS

MATEW THE FOLLOWING FEATURE COMPLEXES?

(aND CAND (XOR 2PS 3PS JISING YINOT OBJ ))

((SING 3PS NEUT DEF 1)

RESULTING DOMAINg

(¢(SING 3PS NEUT DEF ))

INVESTIGATE THE FOLLOWING SEM, FEATuRES|‘

ANIMATE

[(PERSON 1))

SEMANTIC FEATURES MATCH SUCCESSFUL, DOMAIN

(CPERSON 1Y)
»»»> AL TESTS SUCCESSFuL, NEW CONFIGURATION 1@

(PRED DOET (INp& VERB NITL NIL NIL QUAL ) (KIND (INPS NOM,0RJ
NIL NIL ((SING 3IPS NEUT DEF J)({PERSON )YINIL ) (WONEND (INP4 ATT AQRJ
NIL FIN NIL quil ) (aMSTERDAM (INP3 NOM,ORJ NIL NIL ((LOC 3PS SING
NEUT Y)Y CC(PLACE JIPLACE JCIN (INP2 CASESI NIL NIL NIL NIL INIL INTL )
NIL Y(HET (INPy DFTERM NIL NTL NIL NTL INIL JINIL })

WORD NR 1t 7 NOGAL
«1s INITIAL PARTICLES ¢
(NTL NOGAL (INPTY DP,ADV NIL NIL NIL MOD ))
#17. MERGING
(4)
ewen TRY TO EXPAND CONFIGURATINM 3

(NTL NOG&L (NPT pp. ANV NTL NIL NIL MDD D)
# BY pOMBINING IT WiTH cONFIG OF WORD NR, &

1. FOR RYPOTHESIS 1 INP&

1, ', CONFIGURATION

(PRED DOET (INP& VERB NIL MNIL NIL BUAL ) EKIND (INPS NOM, UBJ NIL
NIL C(SING TIPS NEUT pEF ) CCPERSON 1INTIL J{WONEND (INP4 ATT,ADJ NIL
FIN MIL GUaL J(aMSTERpaM (INP3 NOM,OBJ NIL NIL ¢(LOC 3PS SING NEUT ))
C(PLACE YIPLACE jy¢IN (INP2 CASESI NIL NIL NIL NIL INIL INIL INIL )
HET C(INPy DETERM NI NTL NIL NIL JINTL INTIL ))

<a FROM RIGHTY To LEFY

1, 1. 1. FOR WORD 1 BDDET
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
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WORD NR 1 8 VREEMD
oIa INITIAL PARTICLES
(NIL VREEMD (¢INPB ADV_aDJ NIL NIL NIL MOD )}
.11, MERGING '
(A ]
wukx TRY TO EXPAND CONFIGURATION 1t
(NIL VREEMD (INPg ADV,ADJ NIL NIL NIL MOD 1)

* BY COMBINING IT WITH cONFIG OF WORD NR, 7
{1, FOR HyPOTHESIS 3 INP?

. 1. CONFIGURATION g

(NTL NOGAL C(INPT OP,.ADYV NIL NIL NIL MOD ))

a» FROM LEFT TO RIGHT :
SUCLCESSFUL ORDER. AND RELATIONS ENVIRONMENT TESTS
INVESTIGATE THE FOLLOWING SEM, FEATURES)
(OR PRNOP ACT )
t{rrROP 11
sEMANTIC FEATURES MATCH SUCCESSFUL, DOMAIN @

(¢prROP Y1) _
»»»> ALL TESYS SUCCESsFuL, NEW CONFIGURATION 1
{NIL VREEMD (IMPm ADY,ADJ NIL MNIL NIL MOD JE(NDGAL (INPT QP ADV
NIL NIL NIL MOD INIL )
au FROM RIGHT TO LEFT
1, 1. 1, FOR WORD 1 NDG&¥
+ WRONG HEAD DR NOD TRANSITION IN SYNT NET

(B)
*und TRY Tpo EXpAND ConFIGURATION 3
(NIL YREEMp C(1NPg apVaaDJ NIL NIL NIL MOD ) (NOGAL {INPT 0P ADV
NIL NIL NIL MOD jNIL
¥ RY pPOMBINING IT WITH cONFIG OF WORD NR, &
1. FOR HYPOTHESIS 1 INPH
1, 1. CONFIGRAYION ¢
(PRED DOET (INPg VERg NIL NIL NIL QuAL Y(KIND (INPS NOM,0BJ NIL
NIL ¢(gING 3IPg NEyt DEF ))C(PERSON )INIL, ) (WONEND CINPY4 ATT,aDJ NIL
FIN NIL gyatl ytaMgrERDAM (INPI NOM,OBRJ NIL NIL_((LDC PS5 SING NEUT 1))
CCPLace YIPL, e YC0In (ynP2 CASESI NIL NIL NIL NIL INIL INIL INIL )
HE Iypl DEYE I I, NIL NIL INIL INIL M)
T £=N:PDM EIEHTNTH ﬁz T -
1, 1. 1, FOR WORD ? DnET
SUCKESSFUL QRDER AND RELATIONS ENVIRONMENT TESTS
INVESTYIGATE THp FOLLOQWING SEM _FEATURESS
(oR PROP aCT )

§éﬁfﬁrié FEATURES MATEH SUCCESSFUL, DOMAIN &

ceact N
»»»> A L TEsTSs SUCCESSFuUL, NEW CONFIGURATION ¢

(NIL nOET CINPe VERR NI NIL NIL QUAL JC(KIND (INPS NOM,0RJ NIL
NIL ((9ING 3P5 NEUT DEF J)(CPERSON YINIL JCWONEND C(INP4 ATT.aDJ NIL
FIN NIL QUAL JY(AMSTERDAM (INP3 NOM,GBJ NIL NIL ((LOC 3PS SING NEUT ))
((PLACE JIPLACE J(IN {INP2 CASESI NYL NIL NIL NTIL JINIL INIL 3INIL 3C
HET (Inp! DETERw NIp NYp NTL NIL INIL INIL ) CVREEMD (INP8 ADV,ARJ NIL
NI NIL MOD YONOGAL (INPT OP.ADV NIL NIL NIL MGD INIL }))

WORD NR ' 9 DE
«1. INITIalL PaARTICLES ,
(NIL DE (INPo DETERM HMTIL NIL MTIL NIL ))
«IT1, MERGING
(a)
wkwx TRY TD EXPAND CONFIGURATION 2
(NIL D& C(INP9 DETERM NTL NTL NIL NIL D)

* BY CoMBINING IT WITH CONFIG OF WORN NR, B
1, FOR HYPOTHESIS t tnp8

1. 1, CONFIGURATION 12

(NIL DOET ¢INPg VERAm NTI NIL NIL AQUAL )CKIND CINPS NOM,OBJ NIL NI
fesING 3ps NEUT DEF ))CC(PERSON JINIL ) (WOMEND (INP4 ATT,ADJ NIL FIN
NIL QUAL Y CAMSTERDAM (INPI NOM_0QBJ NIL NIL ((LOC 3PS SING NEUT ))((
PLACE JIPLACE Y(IN tINPa CASESY NIL NIL NIL NIL INIL INIL INIL )CHET
(INP1 DETERM NI, nNIL NIL NIL INIL INIL J{VREEMD (INP& ADV,ADJ NIL NIL
NIL MOp Y(NDgAL [(INPY OP,ADV NTL NIL NIL MOD INIL 1)}
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s» FROM LEFT TD RIGHT
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
«s FROM RIGHT TO LEFT -
1, 1. 1, FOR WORD ! VREEMD
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
{, 1. 2, FOR WORD 1 DOET
+ WADNG WEAD OR NO TRANSITION IN SYNT NET

WORD NR 3§ 10 LAATSTE
«ls INTTIAL PARTICLES
(NIL LAATSTE (INP1® ATT_ADJ NIL NIL NIL UNDET 1)
» 11, MERGING
{a)
wxxk TAY TO EXPAND CQNFIGURATION 1
(NIL LAATSTE (INPI? ATT,ADJ NIL NIL NIL UNRET 1)
* BY ComBINING IT WITH CONFIG OF WORD NR. 9
t, FOR HYPOTHESIS 1 INPY
1. 1, CONFIGURATION i
{NIL DE CINPY pETERM NIL NIL NIL NIL )}
s> FROM L EFT T0 RIGHT
+ WRONG HEAD OR NO TRANSITION IN 3YNT NET
<& FROM RIGHT T0O LEFTY
1, 1. 1, FOR WORD 1 DE
+ WRONG HEAD OR ND TRANSITION IN SYNT NET

WORD NR 7 114 WEEK
s1e INTTIAL PaRTICLES
(N1 IWEEK {INPii NOM_0BJ NIL NIL ((UNDEP %P8 SING TIM MALFE GEN ) (
UNDEF %P3 BING TIM MALE CONC Y (DEF BPS SING TIM MALE GEN J(NEF 3PS
SING TIM MALE £ONg YICLTIME 1INIL )
« 11, MERGING
(A}
ckun TRY T EYPAND CONFIGURATION 3
fCnt IWEEK (INP11 NOM,OBJ NIL NIL ((UNDEF 3PS SING TIM MALE GEN )
fUNDEF 3PS SING TIM MaiLE CONC ) (DEF 3PS SING TIM MALE GEN ) (DEF 3PS
SING TIM MALE CONC 33 ¢(TIME YJINIL ))
% pgY cOMBINING 1T WITW CONFIG OF WORD NR, 1@
1, FOR HYPOTHESIS ¢ INP1Q
1, 1, CONFIGURATION
(NTL LAATSTE (INPLQ ATT.ADJ NIL NTIL NTL UNDET )
ap FROM LEFT TD RIGHT
SUCCESSFUL TRANSITION FROM (Nt )
TO THE MNEW STATE(S) § (N2
MATCH THE FOLLOWING FEATURE COMPLEXES:
cONC
(CUNpEF 3PS SING TIM MALE GEN )tUNDEF TIPS SING TIM MALE CONC )
(DEF 3PS SING TIM MalLe GgEN ) (DEF 3PS SING TIM MaLE CONC ))
RESUL TING DOMATNY
((UNDEF 3P5 SING TIM MALE cONC ) (DEF 3PS SING TIM MALE CONE )
INVESTIGATE THE FOLLOWING SEM_FEATURES)
ENTITY .
CCTIME 1)

A

SEURRTSLCTIONUALs MATCH SUCCESSFUL, DOMAIN 1

({TIME 1)
»»»> AL TESTS SUCCESSFUL, NEW CONFIGURATION 4

(CN2 YWEEK {INP11 NOM_OBJ NIL NIL ((UNDEF 3PS SING TIM MALE
cONg Y (pEF 3PS SIMNG TIM MALE CONC 1) C{TIME )INIL JcLAaTSTE (INPLD
ATT, ADJ NIL MIL NTL Gyal INIL 1)

<8 FROM RIGHT T LEFT

1, 1, 1, FOR WORD 1 LAATSTE

+ WRONG HEAD 0OR NO TRANSITION IN S¥YNT NET
(8)
*hah TRY Tp ExpAnD COnNFIGURATION @

((N2 JWEEK (INP11 NOM,0BJ NIL NI (CUNOEF 3PS SING TIM MALE CONC
Y(DEF 3PS SING TIM MALE CONC IICLTIME JINIL Y(LAATSTE (INPL@ ATT, ADJ
NIL NIL NIt QuaL INIL ))

« BY COMBINING IT WITH CONFIG OF WORD NR, 9
1, FOR HYPQTHESIS ; INPY
1. 1. CONFIGURATION &
{NIL DE (INP9 DETERM NIL NIL NIL NIL )

-4.173.- .



a» FROM LEFT TO RIGHT
SUCCESSFUL TRANSITION FROM (N3 )
TO THE NEW STATE(SY t (N3 )
MATCH THE FOLLOWING FEATURE chPLExEs=
EEF (NDT £AND SING NEUT 1))
t UND F 3PS SING TIM MALE CONC ) (DEF 3PS SING TIM MALE CONC ))
RESULTING DOMAING
{(DEF 3PS SING TIM MALE CONE ))
»>>»» A | TESTS SUCCES§FUL, NEW CONFIGURATION 3
((N3 JWEEK (INP11 NOM,0BJ NI NIL C(C(DEF 3PS SING TIM MALE CONC
IICCYIME JINTIL JCLAATSTE (INP1O ATT,abDJ NIL NIL NIL RUAL JINIL )(DE ¢
INPg pETERM NIL NJIL NIL NIL INIL )
¢z FROM RIGHT TOD LEFT
t, 1, 1, FOR WoRD ! DE
+« WRONG HEAD oR ND TRANSITIDN IN SYNT NET
)
AT TRY Tn EprND ConFIGURATION
((N E InNglY ngMa081 NIL NIL C((DEF 3PS SING TIM MALE CONC ))
corpie M RUEES (CINRETENITRATA AR, AES NIDTRIL NIL BUAL CINILTY OB €
INPg nETERM NIt NIL NIL NIL INIL )
* gY cOMRINING IT WiTw pOMFIG OF WORN NR, 8
1. FOR HYPOTHESIS 1 TNnpe
1. 1, CONFIGURATION
(NIL nogET (INPg VERg NIL NIL NIL Qual )(KIND (INPS NOM,0BJ NTIL NIL
(CSING 3ps NEUT DEF J)CCPERSON JINIL ) CWONEND (INP4 ATT ADJ NIL FIN
NIL fUal, JCaMSTERDAM CINP3 NOM,0BJ NIL NIL ((LOC 3PS SING NEUT J) (¢
PLACE 3J)PLACE j¢IN ¢INPp CASESI MIL NIL NIL NIL INIL INIL INIL JCHET
(Inpt DETERM NI NIL NIL NIL INIL INIL ) (VREEMD (INP3 ADV,ADJ NIL NIL
NIL MDD ) (NOGAL CINF? NP, 40V NIL NIL NIL MOD JINIL )))
) w> FROM LEFT TQ RIGHT
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
<n FROM RIGHT TQ LFFT :
1, 1. 1, FOR WORD & YREEMD
+ WRONG HEAD QR MO TRANSITION IN SYNT NET
1, 1, 2, FOR WORD 1 DOFY
SUCCESAFUL ORDER AND RELATIONS ENVIROWNMENT TESTS
CONSULT CASE FR4MES WITH SYNT FEATURES 1
C(DEF 3PS SING TIM MALE CONC )
SUPCESSFUL TRANSITION IN SEMANTIC NETWORKS
RESULTING TRIPLES (FEATURES » STATE » CASE)
(¢(C(DEF 3IP3 SING TIM MALE CONC })FIN WHEN ))
MATEH THE FoLLOWING SEMANTIC FEATURES
((TIME ))
WITH FEATURES pF RESP, CASES
WHEN
TIME
SEM F;gTUREs MATCH SUCCESSFUL
»»»> ALl TESTS SUCCESSFUL, NEW CONFIGURATION 1
(NIL DOET (INP& VERB NII FIN NIL QUAL )JC(KIND (INPS NOM,0OBJ NIL
NIL ((SING 3PS NEUT DEF Y)Y ((PERSON JINIL ) (WONEND (INP4 ATT,ADJ NIL
FIN NIL QUAL )(AMSTERDAM (INP3 NOM_0AJ NIL NIL (f(LOC 3PS SING NEUT 3})
C(PLACE J)PLACE J(IN (INP2 CASESI NIIL NIL NIL NIL INTL INIL INIL )¢
HET (Inp) DETERM NIL NI NIL NIL INIL INIL JCVREEMD (INPB ADV,ADJ NIL
NIL NIL MDD Y (NDGAL (INP7? OP.ADV NIL NIL NIL MOD INIL ))CWEEK (INPIY
NOM,2BJ NIL NIL C((DEF 3PS SING TIM MALE CONE JICCTIME YIWHEN )¢
LAATSTE (INPy@ ATT,_A00 NIL NIL NIL GUAL JINTIL J(BE (INPS DETERM NIL
NIL NIL NIL INIL D)D)

FUNETIQNAL AND CASE STRUCTURES 3
(VERS (pOET (NOM,0BJ CtKIND C(ATT, ADJ (WONEND (NOM,ORJ (AMSTERDAM (

CASEST IN )3y (DETERM HET J)](ADV ADJ (VREEMD (OP.ADV NOBGAL J))(
NOM_0BJ (WEEK (ATY,ADJ LAATSTE )(DETERM DE )))))

(CASESTRUCTURE (DOET (AGENT KIND ) (WWEN WEEK J))(LAATSTE (UFwxWHAT WEEK
JICYREEMD (WHAY DpET )) (NOGAL (WHAT VREEMD )) (WONEND (AGENT KIND )¢
PLACE AMSTERDAM ]))
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experiments

EXPERIMENT 13: Reverse the order

Problem . .
To illustrate how modular the theory is, we do the following
experiment. We interchange the values of the atoms BEFORE.
and AFTER (such that before is now 'coming after' and vice-versa)
and then we present the parser with input sentence in
reverse order. We stress that we do not change the linguistic
information itself in ény way .

Experimental setting
We will give the following input:
1. Author clever very the
(notice how the syntactic networks now proceed as
right~going and how the obiject-~position now
applies in the other direction)

2. Paris in living been has Jones:

(compare with the normal order, especially. for the
nonfin.verb which gives unsﬁccessful semantic features
match until the subject is there. Noticé how the semantic
networks operate in reverse order and how the features

tests for tﬁe auxiliaries still yield godd results. )

3. Jones has been living in Paris

No successful parsing because all the order tests yield false.
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IN: :
(AUTHDOR CLEVER VERY THE )

el INITIAL PARTICLES

(NIL ApuTHOR (INPI NOM _ 0OBJ (N1 FIN INIL ((SING OBJ Y(SING SURJ 3PS 3)(
(PERSON YINTL M)

WORD NR 8 g
o ls INITIAL PARTICLE
(NIL CLEVER C[INP2 A7T, ADJ NIL NIL NIL UNDET 3]
11, MERGING
ts) .
axaw TRY TO EXPAND CONFIGURATION 3

(NIL CLEVER (INP2 aTT,aDJ NIL NIL NIL UNDET ))

# BY CoMBINING IT WITH CONFIG DF WORD NR,
1. FOR HYPDTHESIS 1 NP1

1. 1y cONFIGURATION
(NI AUTHaR (INP! wom.0OBJ (Nt FIN INIL ((SING OBJ ) (SING SURJ 3PS
YYC(CPERSON JINIL )
> FRagm (EFT To RIGHT
+ WRONG H;,g DR NO TRANSITION IN SYNT NET
«x FROM RIGH T0 LEFT
1, 1, FOR WNRD 2 &UTHQ
SUCCESSFUL TRANSITION FRDM (N1 FIN )
TO THE NEW STATE(S) & (N2 FIN )
INVESTIGATE THg pOLLOWING SEM FEATURES:
(NOT &CT )
((PERSON )
ccacT
SEMANTIC FEATURES MATCH SUCCESSFUL, DOMAIN @
((FERSON 1)
»»>> AL TESTS SUCCESSFUL, NEW CONFIGURATION 1
(NIL aUTHOR (INP{ NOM,DRJ (N2 FIN JINIL ((SING OBJ ) (SING SUBJ
IPS 1) {(PERSON JINIL )tCLEVER CINP2 ATT,ADJ NIL NIL MNIL DUAL 1))

T?TDI“?T;ALSPAR¥EECES 1

(NIL VERY C(INPY ADV,ADJ NIL NIL NIL MOD ))
31, MERGING

5:1: TRY Tp EXPAND CONFIGURATION t
C(NIL VERY (INPY anV,ADJ NI NIL NIL MAOD ))
a BY COMBINING IT WITH CONFIG OF WORN NR, 2
1, FDR HYPQTHESIS 1 INP2
1. {, CONFIGURATION @ .
(NIL AUTHAR CINPI NOM.OBJ (N2 FIN INIL ((SING OBJ ) (SING SUBJ 3PS
YYC(PERSON YINIL ) (CLEVER (INP2 ATT,ADJ NIL NIL NIL QualL )
a> FROM LEFT TD RIGHT
+ WRONG HEAD 1R NO TRANSITION IN SYNT NET
<s FROM RIGHWT T0 LFFT
1, 1. 4, FOR WORD t CLEVER _
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS
INVESTIGATE THE FOLLOWING SEM,FEATURES:
(UR PROPERTY THING )
((PRAOPERTY NI
SEMANTIC FEATURES MATCH SUECESSFUL. OOMAIN 1
((PROPERTY ) -
»>»> A | TESYS SUCCESSFUL, NEW CONFIGURATION 13
- TENIL AUTHOR CINPY NOM.OBJ (N2 FIN INIL C(SING OBJ ) (SING SUBJ
3ps )1 (tpERSAN JINIL Y CCLEVER (INP2 aTT,ADJS NIL NIL NIL QUAL J(VERY (
INP3 aApV.aDJ NIL NIL NIL MOD 3)))
1, 1, 2, FOR WORD % AYUTHOR
+ WRONG HEap DR NO TRANSITION IN SYNT NET
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experiments

WORD NR 1 4 THE
o1s INTTTAL PARTICLES
(NIL THE (INg4 DETERM NIL NIL NIL NIL )
11, MERGING
(8
wwax TRY To EXPAND CONFIGURATION
(NIL THE (INP4 DETERM NIL NJIL NIL NIL ))
* BY CauBIyING IT WITH CONFIG OF WORD NR, 3
i, FO HYPOTHESIS : INP3
1, 1. CONFIGURATION 1
 (NIL"AUTHOR (INPy NOM,DBJ (N2 FIN INIL CCSING OBJ Y(SING SUBJ 3PS
)JIEPERSQN JINI )téLEVER (INP2 ATT, ADJ NIL NIL NIL QUAL )Y (VERY {(INP3
4DV.anJ NIL NIL NIL MOp 1))
3> FROM LEFT TpD RIGHY
+« WRONG HEAD DR NO TRANSITION IN SYNT NET
<z FROM RIGHT TQ LEFT :
1, 1. 1, FOR WORD t VERY
+ WRONG HEAD OR ND TRANSITION IN SYNT NET
1, 1. 2, FOR WORD 2 CLEVER
+» WRONG HEAD OR MO TRANSITION IN SYNT NET
1, 1. %, FOR WORD ¢ AUTHOR
SUCCESSFUL TRANSITION FROM (N2 FIN:)
TD THE NEW STATE(ST # (N4 FIN N& )
MATCH THE FOLLOWING FEATURE CNMPLEXYES!
{NOT RESTRIpE }
({SING nBy fcsxua SUBJS 3PS ))
RESULTING DOMAING _
((SING ORJ j(SING SUBJ 3PS 3)
NEy FEATURE COMPLEX!
(CDEF SING QpJ ) (DEF SING SUBJY 3PS 1)
»»»» ALL TESTS SUCCESSFUL, NEW CONFIGURATION 1
(NIL AUTH?R tINpy NOM,OBJ (N4 FIN Ne INIL ((DEF SING OBJ ) (DEF
SING SUBJ 3PS )) tPERSDN YINIL )(CLEVER CINP2 ATT.ADJ NIL NIL NIL
QUAL ) (VERY (¢INPI aDV_aDJ NIL NIL NIL MQG )))(THE (INP4 DETERM NIL
NIL NIL NIL YD) .

FUNCTION&L AND CaSE STRUCTURES 1

(NOM,0RJ (AUTHOR (aTT.apJ (CLEVER (ADV.ADJ VERY )))(NDETERM THE 1))
rCASESTRUCTURE (CLEVER (OF*WHAT AUTHOR J)(VERY (OFwWHAT CLEVER 1))
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WELCOME TD THME PaRSING SYSTEM

SPECIFY THE LANGUAGE
IMPUT LANGUAGE 1IE
GIVE INPUT SgNTENCE

INg
(PaRI3 IN LIVING BEEN HpS JONES )

WORD NR PARIS
(NIL PARTs (INP{ NOW_0RJ (N1 FIN INIL ((SING 0BJ )(SING SUBJ 3PS )J((

PLaCE JINIL D)

WORD NR 1 2 1N
o1+ INIT PART L}
T T Ehke2 A REL bR dIL NIL NIL SUAL )
«11. MERGING
(A
xikaxn TRY TO EXPAND CONFIGURATION 1t
(MTL IN (INP2 RELWORD NIL NIL NIL GUAL )}
w BY COMAINING IT WITH CONFIG OF WORD NR, |
{, FOR HYPOTHESIS | INPY
1. 1, CONFIGURATION 1
(NIL PARI® (INP1 NOM.OBJ N1 FIN INIL ((SING ORJ )(SING SUBJ 3XPS )
YCCPLACE JINTIL 1)
> FROM LEFY TD RIGHT
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS
CONSULT CASE FRAMES WITH SYNT FEATURES @
((SING ORJ )(SING SUBJ 3PS 1)
SUCCESSFUL TRANSITION TN SEMANTIC NETWORKS
RESULTING TRIPLES (FEATURES « STATE = {ASE)
((C¢SING 0BJ Y)FIN WHERE 1}
MATCH THE FOLLOWING SEMANTILC FEATURES
({PLACE ))
WITH FEATURES oF RESP, CASES
WHERE
PLACE
SEM FEATURES MaATCH SUCCESSFUL
»»»» ALL TESTS SUcceSSPUL, MNEW CONFIGURATION 1@ :
(NIL IN (INp2 RELWORD NIL FIN NIL QUAL J(PARIS (INF1 NOM OBJ (
NL FIN INIL C((SING 0BJ J)C(PLACE J)IWHMERE INIL )
<z FROM RIGHT TO LEFT
1. 1. 1, FOR WORD 1 PARIS
+ WRONG HEAD DR NOQ TRANSITION IN SYNT NET

WDORD MR ¢ 3 LIVING
»1s INITYAL PARTICLES
ENIL LIVING (INP3 NONFIN,VERB NIL NIL NIL GUAL )
« 11, MERGING
(a)
xaxex TRY Tn EXPAND COMFIGURATION 1
(NIL LIVING (INP3 NONFTIN,VERB NIIL NIL NIL QUAL ))
w BY COMBINING IY WITH CONFIG OF WORD NR, - 2
1, FOR HYPOTHESTIS & NP2
1. 1, CONFIGURATION ¢ )
(NIL IN (Tnp2 RELWORD NIL FIN NIL QUAL J(PARIS (INP1 NOM,0BJ ([N}
FIN IN1L (CSTNG ORJ )Y CC(PLACE ))IWHERE INIL 1)
a» FROM LEFT TO RIGHT
SULCESSPUL NRpER AND RELATIONS ENVIRONMENT TESTS
TNVFSTTRATF THE FOLLOWING SEM_FEATURES:
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(AOR ACT THING )

((PERSON J)

(CACT )

SEMANTIC FEATURES MATCH SURCESSFUL, DOMAIN 13

CCACT M
»»>>» A | TESTS SUCCESSFUL, NEW CONFIGURATION 1t

(NIL LIVING C(INPZ NONFIN VERB NIL NIL NIL QUAL YCIN tINPa
REILWORD NIL FIN NIl UNDET )cnnnzs (INPY NOM,_ OBJ (N1 FIN INIL C({SING
0BJ ))IC(PLACE )Y)WHERE INIL JINIL )} :

<x FROM RIGHT TO LEFT
1, 1. ¢, FNR WORD I 1IN
+ WRONG HEAD OR NO TRANSITION IN SYNT NET

WORD NR 1 ?
ala INITIAL “par ICLES !
(NIL BEEN (INP4 NONFIN_,yERA NIL NIL NIL QUAL ))
(NIL BEEN (INPS NDNFIN AUX NIL NIL NIL NIL 3]
oI1. MERGING
ta)
wxwr TRY TOo EXPAND CUNFIGURATIUN H
(NIL BEEN (INP5 NOMFINLAUY NIL NIL NIL NIL 1))
* By CoMBINING IT WITH CONFIG NF WORD NR, 3
{1, FOR HYPOTHESTS t INP3Y
1. {. CONFIGURATTON
(NIL LIVING C(INP3 NONFIN,VERB NIL NIL NIL QUAL )(IN (INP2 RELWQORD
NIL FIN NIL UNDET y(¢PaRIS (EINF1 NOM,DBJ (N{ FIN INIL ({SING ORJ 3)((
PLACE 1IWHERE INIL INIL )
e» FROM LEFT TO RIGHT
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
«x FROM RIGHT TO LEFT
t, 1, 1, FOR WORD 1 kIVING
+ WRONG HEAD OR ND TRANSITION TN SYNT NET
(4:})
kkaw TRY To EXPAND CONFIGURATION 1§
(NIL BEEN CINP4 NONFIM.VERB NIL NIL NIL GUAL 33 .
* By CoMBINING IT WITH CONFIG OF WORD NR, 3
1, FOR HYPOTHESIS ¢ INP3Y
1, 1. CONFIGHURATION 1
(NIL LIVING (INPE NONFINL,YERB NIL NIL NIL BUAL Y(IN (INP2 RELWORD
NIL FIN NIL UNDET Y(PARIS (INPi NOM_OBJ (NY FIN INIL C(SING DBJ 3)((
PLACE )IWKERE INTL INIL M)
s> FROM {EFT Tn RIGHT
+ WRONG MEAD OR NO TRANSITION IN SYNT NET
<e FROM RIGHT TO LEFT
1. 1, 1, FOR WORD 1 {IVING
+ WRONG HEAD DR NO TRAMSITYION IN SYNT NET

WORD NR § 5 HAS
1. INITIAL PARTICLES 3
(NIL HAS (INme VERB NIL NIL ((PRES ))QRUAL )
(NIL Ha® (INPY APF.aUX MIL NIL ({PRES PERF )}NIL J]
«11, MERGBING
CAY
*hkwk TRY TO FYXPAND CONFIGURATION 1t
(NIL HAS (INPT afFF,aUX NIL NI (CPRES PERF JINIL 1)
* BY CoMBINING IT WITH CONFIG OF WORD NR, 4
1. FOR HYPOTHESIS : INPU
1, 1, EONFIGURATION ¢
(NTL BEEN (INP4 NONFIN,VERA NIj NIL NIL GUalL 1)
e>» FROM LEFT TD RIGHT
SUCCESSFUL ORDER AND RELATINNS ENVIRONMENT TEBTS
MATCH THE FOLLOWING FEATURE COMPLEXES!

(aNp PERF (NOT PgRF" 1)
ffeaFe aFaF a1
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LAFmmg rent

RESULTING DUMAINI

(¢(PRES PERF 3)

NEW FEATURE CQOMPLEXS

((PERF" PRES PERF J)

-+ SEmanTIC FEATURES MATCH UNSUCCESFUL
«w FROM RIGWT TO LEFT
{1, 1. 1, FOR WORD : REEN

+ WRONG HEAD OR NO TRANSITION IN SYNT NET
2. FOR HYPOTHESIS t TINPS

2. 1. coON URaTION

(N Eamring suNF;N.lUX NIL NIL NIL NIL D)

a» FR LEFT TQ RIGHT ’ }

SUrcESSFUL ORppR AND RELATIOMS ENVIRONMENT TESTS -

MATCH THE FOLLOWING FEATURE COMPLEXES:

(aNp PERF (NOT PgRF" 1)

((prRES PERF 1)

RESULTING DOMAING

( (PRES PERF 3))

NEW FEaTURE cOMPLEX!

{[PERE" CONTIN PRES PERF ) (PERF" Pa3S PRES PERF JJ
»»>»>» ALL TESTS SUCCESSFUL, NEW CONFIGURATION 3

(NIL WAS (INpT ARF_4UX NIL NIL ((PERF" CONTIN PRES PERF ) (
PERF" pAss prEs PERF JInIL ) (BREEN CINPS NONFIN,aUX NIL NIL NIL NIL )
NIL )

<o FRoM RIGHT To EFT

2, 1. 1, FOR WORD I BFEN :

» WRONG HEAD DR NO TRANSITION IN SYNT NET
(B)
wkuww TRY TO EXPAND CONFIGURATION 13

(NTIL HAS (INPY aFF.all¥ NIL NIL ((PERF" CONTIN PRES PERF ) (PERF"
PASS PRES PERF )INTL YC(REEN (INPS NONFIN,AUY NIL NIL NIL NIL INIL )
* By CoMBINING IT WITH CONFIG DF WORD NR, 3
1. FOR HYPOTHESIS 1 INPS

1. 1. CONFIGURATION ;

(Nlh hIVING ({NFI NONFINGVERB NIL NIL NIL QUAL )(IN (INP2 RELWORD
NIL FI IL UNDET ) ¢PaRIS (INP) NOM_ 0BJ (N1 FIN INIL C(SING 0BJ 1) ((
PLACE )YIWHERE INIL INIL )2

w» FROM LEFT TO RIGHT

SUCCESSPUL DRNER AND RELATIONS ENVIRONMENT TESTS
MaTCH THE FOLLOWING FEATURE COMPLEXES:
(AND CONTIM (NOT CONTIN® 1))
((PERF" CONTIN PRES PERF ) (PERF" PASS PRES PERF )1
RESULTING DOMAING
(C(PERFN CONTIN PRES PERF ))
NEW FEATURE rCOMPLEX!
{{CONTIN" PERF" CfINTIN PRESZ PERF 1)
+ SEmMANTIC FEATYRES MATCH UNSUCCESFUL
<a FROM RIGHT Tn LEFT
1. 1, 1, FOR WORD & LIVING
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
(cy
wkap TRY TO EXPAND CONFIGURATION 1§
(NIL WAS (INP& VERR NIL NIL ((PRES JIRUAL D)
* BY COMRINING IT WITH CONFIG OF WORD NR, 4
1., FOR HYPOTHESIS : I1mMP4

1. 1. CONFIGLRATION 2

(NI BEEN (INP4 NONFINLVERB NIL NIL NIL QUAL J)

x» FROM LEFT TO RIGHT

+ WRONG HEAD OR NO TRANSITIOM IN SYNT NET
¢z FROM RIGHT To LEFT
1, 1. 1, FOR WORDB ! BEEN
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
2, FDR HYPOTHESIS 1 INPS
2y 1. CONFIGURATION 3

(N BEEN (INPS NONFINJAUX MWIL NIL NIL NIL 1)
s"EROA LEFT TO RYGHT
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+ WRONG HEAD QR ND TRANSITIOM IN SYNT MHET
«3 FROM RIGHT TD LEFT
+ WRONG HEAD OR NOD TRANSITION IN SYNT NET

WORD NR 1 & JONES

s1e INITIAL PARTICLES ¢

(NIL JONES (INPS NOM_0RJ {Ni FIN INIL {((FEMALE SING GBJ 1(FEMALE SING
SUBJ 3ps5 J(MALE SING DBJ }YCMALE SING 8UBJ 3IPS§ ))(tPERSDN JINIL )

+ 11, MERGING

(A

saun TRY TO EXPAND COMFIGURATION @

(NIL JONES (INPR NDM.,ORJ (N} FIN INIL (tFEMALE S5ING DBJ Y (FEMALE
SING SuUBJ 3PS J(MALE SING OBJ Y(MALE SING SUBRJ 3PS )Y ((PERSON JYINIL J)
# BY COMBINING IT WITH CONFIG OF WORD NR, §

1, FOR HYPQTHESIS : INPG
1. 1. CONPIGURATION
(NIL WAS (INP6 VERB NIL NIL C(PRES 1)GUAL 1)
a> FROM LEFT TO RIGHT
SUCCESSFUL ORDER AND RELATIONS ENVIROMMENT TESTS
MATCH THE FOLLOWING FEATURE COMPLEXES!
tanp SING (NDT ard 1)
((FEMALE SING OfJ J(FEMALE SING SUBJ 3PS JY(MALE SING ORJ 3
MALE SING SUBJ 3PS 1)
RESULTING DOMAINg
¢ (FEMALE SING SURJ 3PS )Y(MALE SING SURJ 3PS )}
INVESTIGATE THE FOLLOWING SEM, FEATURES:
PERSON
((PERSON )}
sEMANTIC FEATUREg MATCH SUCCESSFUL, DOMAIN 1
C(PERSON ))
»»»> Al | TESTS SUCCESSFUL, NEW CONFIGURATION 1
(PREp HAS (INP& VERA NIL NIL C((PRES 1)QUAL ) (JONES (INPB
NOM 0By (Ni FIN INIL ((FEMALE SING SUBJ 3PS ) (MALE SING SUBJ 3PS ))([(
PERSON 3INTL INIL )3
«x FROM RIGHT Tn LEFT
. 1. 1, FOR WORD 1 HAg
+ WRONG HEAD OR NO TRANSITION IN S8YNT NET
2, FOR HYPOTHESIS ¢ 1nPT
2, 1. CONFIGURATION 3
- [NIL Ha8 (INPY AFF _AUX NIL NIL (C(PERF"™ CONTIN PRES PERF ) (PERF"
PASS PRES PERF )INIL Y(BEEMN (INPS NONFIN,AUX NIL NTIL NTIL NIL JINIL 1)
s> FROM | EFT TO RIGHT
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS
MATCH THF Fob DH:NG FEATURE COMPLEXES!S
taNp SING (N .
((FEMALE SING UBJ )(FEMALE SING 8uUBJ 3PS YCMALE SING OBJ )¢
MALE SING SURJ 3PS 1)
RESULTING DOMAING )
¢(C(FEMALE SING SUBJS 3PS )Y (MALE SING SUBJ 3PS )1}
*»>»» A TESTS SUCCESSFUL, NEW CONFIGURATION 1
(PRED Ha8 (INPT AFF_ AUX FIN NIL ((PERF" CONTIM PRES PERF Y(
PERF" PASS PRES PERF JINIL JC(JONES (INPA NOM,DRJ (NI FIN INIL ((
FEMALE SING SuBJ 3PS 3y (MaLE SING SUBJ IPS 1) ((PERSON JINIL INIL I)
<o FROM RIGHT TQ LEFT
2, 1. 1, FOR WDRD t HaAS
« WRONG HEAD OR ND TRANSITIOM IN SYNT NET
1))
*haewx TRY Tp EXPAND CONFIGURATION @

(PRED HAS (INPT aFF.AUX FIN NIL ((PERF! CONTIN PRES PERF ) (PERF"
PAsS PRES pERF JINI| YC(JONES (INP&a NOM,ORJ (N} FIN JNIL C((FEMALE SING
_SUBJ 3Ipg Y (MALE 3ING SURJ 3PS )}[tPERSON YINIL INIL M)

* pY COMBINING IT WITH CONFIG OF WORR NR, 3
i, FOR HYPOTHESIS t INPY
’ 1 1 CFAMEYRIIPATEAM o
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P S W TT B TMTYM O R R

(NIL LIvING {INP3 NONFIN,VERB NI NIL NIL uuaL ) (IN (INP2 RELWORD
nIL FIn u UNDET Y (PaRIS (INPL NOM,0BJ (N1 FIN INTL ((SING nBJ ¥y (¢
L LE N HERE INIL INTL 1)

» FROM LEFT TD RIGHT
SUCCESSFUL ORDER AND RELATIGNS ENVIRONMENT TESTS
MATCH THE FOLLOWING FEATURE COMPLEXES1
{AND CONTIN (NOT CONTIN" )
C(PERF" CaNTIN pRES PERF Y(PERF" pasS PRFS PERF 1)
RESULTING pOMAING
(¢(PERF" CONTIN PRES PERF ))
NEW FEATYRE CompLEX?
({coNTIN" PERF" ¢OMTIN PRES PERF ))
INVESTIGATE THE FOLLOWIMG SEM,FEATURESSH

PERSDY
tfPeRSON 1))
SEMANTIC FEATUREg MATCH SUCCESSFUL, DOMAIN ¢
CtPEnan M .
32> A TS suCCE?sFuL. NEW CONFIGURATION 1
%Pﬂen LIVING (NP3 NONFIN,VERR NIL MNIL ((CONTIN" PERF" CONTIN
PRES PERF yyQUAL y(HAS (INP7 AFF, AUX FIN NIL ((CONTINY PERF" CONTIN
" PRES PgRF ;)NIL 1}JUNES {INPR NuM 0BJ (N1 FIN INIL ((FEMALE SING SUBJ
IPS Y (MaLE SING SURJ 3PS 1)E(PERSDN JINIL INIL INTL )
«n FROM RIGHT To LEFT
1. 1. 1, FOR WORD t LIVING
(e + WRONG MEAD OR NO TRANSITION IN SYNT NET
#adk TRY To EXPAND. CONFIGURATION 3 )
{PRED HWAS (INP& VERR NIL NIL ((PRES 1)QUAL JYC(JONES (INPB NOM,0BRJ
(N§ FIN INIL ((FEMALE SING SUBJ 3PS Y(MALE SING SUBJ 3PS J)I((PERSON )
INIL INIL 1)
* BY COMBINING IT WITHW CONFIG NF WORD NR, 4
1. FOR HYPOTHESIS t INP4
1, 1, CONFIGURATION &
(NI BEEN (INP4 NONEIN,VERB NI| NIL NIL QUAL })
w» FROM LEFT TO RIGH?Y
+ WRONG HEA? OR NO TRANSITION IN SYNT NET
«n PROM RIGHT TD LEFT
1, 1. 1. FOP WORD 1 BEEN _ _
+ WRONG HEAD GR NO TRANSITIQN IN SYNT NET
2. FOR HYPOTHESIS 1 INPS
2, 1, CONFIGURATION 3
(NIL BEEN CINPE NOMFIM, AUX NIL NTL NIL NIL 1)
a» FROGM LEFT TO RIGHT
+ WRONG HEAD OR NO TRANSITIOM IN SYNT NET
<w FRQOM PRIGHT TO LEFT
2. 1, \, FOR WORD @ REEN
+ WRONG HEAD QR NO TRANSITION IN SYNT NETY

FUNCTInnAL AND CASE STRUCTURES ¢
(NDNFIN,VERR (LIVING IAFF AUY (HAS (NOHM,08) JONES 1))

(CASESTRUCTURE (LIVING CAGENT JONES 21
MEMORY CELLS LEFT: 6o

GIVE INPUT SENTENCE
END OF FILE DURING INPUT
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INY
(JONES HaS RgEN LIVINg N PARIS )

WORD NR & {  JonEs

'S ) T psRT S
eRTLIYONEAL (TAR1TRBAY0&s (N1 FIN INIL ((FEMALE SING NRJ ) (FEMALE SING
SUBJ 3pg (WA E gInG oBS ) CMALE SING SUBJ 3PS ) ((PERSON )INIL 1)

WORD NR 1 2
ale INITIAL PARTICLES t
{NIL HAg (INP2 vEgB NIL NIL C((PRES )YQUAL ))
(NIL HAS (INPy 4FF aUX NIL NIL ((PRES PERF }INIL )}
e 11, MERGInG
(a)
wewh TRY To EXpAND ConFIGURATION 1
~ INIL HAS (INP3 4FF,.aUX NI|, NI, ((PRES PERF JINIL })
* By CouBINING TT WITH CONFIG OF WORD NR, 1
1, FOR HYPOTHESIS 1 INPI
1. 1, cONFIGURATION 4
(NTL JONES (NP1 NOwM,DBJ (NI FIN INIL ((FEMALE SING DBJ )} (FEMALE
SING SUBRJ 3PS ;HALE SING OBJ Y(MALE SING SUBJ 3PS J)((PERSON YINIL )
s» FROM LEFT TO RIGHT
+ WRONG HEAD OR ND TRANSITION IN SYNT NET
<3 FRoM RIGHT 19 LEFT
i, 1. 1, FOR WORD 1 JONES
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
(8
wkek TRY Tno EXPAND COnFIGURATION 1
(NIL HAS (TNP2 VERBR NIL NIL [(PRES ))RUAL ))
% BY COMBINING IT WITW CONFIG OF WDRD NR, 1
1, FOR MYPDTHESIS § INP)
{1 1y CONFIGURATION ¢
(NTL JONES C(INP1 NOM,08J (N1 FIN INIL ((FEMALE SING DBJ ) (FEMALE
SING SURJ 3PS YIMALE SING OBJ Y(MALE $SING SUBJ 3PS D) ((PERSON JINIL )
s> FROM LEFT T0 RIGHT
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS
+MISSING CASE OR FUNCTION IN SEM NETWORK
<e FROM RIGHT TO LEFT
1. 1. 1. FOR WORD t JONES
+ WRONG HEAD OR NO TRANSITION IN SYNT NET

WORD NR 1 3% BEEN
NIL BEEN (INP4 NONFIN,yERB NIL NIL NIL RUAL )
NIL BEEN (INPS NOQNFIN,aUX NIL NIt NIL NI{L )J)
11, MERGING
(A)
#uawe TRY TO EXPAND CONFIGURATIODN 1
[NIL BEEN C(INPS NNNFIN,AUX NI NIL NIL NIL )3
w BY CaMBINING IT WITH CONFIG OGF WORD NR, 2
1, POR WYPDTHESIS & INPP
1, 1, CONFIGURATION 1
(NIL HAS (INP2 VERB NIL NIL ((PRES J)QUAL })
e> FROM LEFT TO RIGHT
+ WRNNG HEAD OR ND TRANSITION IN SYNT NET
<z FROM RIGHT TO LEFT
1 1. 1. FOR WORD ! HAS
+ WRONG HEAD DR NO TRANSITTON IN SYNT NET
2, FOR HYPOTHESIS * INP3
2., 1, CONFIGURATION
(NIL HaS ¢INP3 aFF aUX NIL NIL ((PRES PERF J)INIL 1)
x> FROM LEFT 1o RIGHT
+ WRONG H;nn IR NO TRANSITION IN SYNT NET
«= FROM RIGHT TO LEFT
2, 1. 1, FOR WORD ! Haj
+ WRONG WEAD OR ND TRANSITION IN SYNT MET
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(8) .
wkikn TRY 70 EXPAND CONFIGURATION @
(NTIL REEN [INP4 NONFIN,VERR NIL NI NIL QUAL )}
» BY CDMBIQING IT wITH CONFIG OF WORD NR, 2
f. FOR HYPQOTHESIS 1 yNP2
1, 1, CONFIGURATION :
(NIL HWAS (INP2 VERB NIL NIL (tPRES YIRUAL )
m» FRroMm LEFT To RIGMT
+ WRONG HEaD 0OR NO TRANSITION IN SYNT NET
¢z FROM RIGHT TO LEFT
1. 1, 1, FOR WORD I HAS ’
+ WRONG HEAD DR NO TRANSITION IN SYNT NET
2, FOR HYPOTHESIS & NP3~
2, 1, CONFIGURATION
(NI HAS (INP3 ApfF, ALY NIL NIL ((PRES PERF )INIL 1)
a» FROM LEFT TO RIGHT
+ WRONG HEAD OR NO TRANSTTION IN SYNT NET
<z FROM RIGHT To LEFT
2. 1. 1, FOR WDRD 1 HAS
+ WRONG WEAD OR NO TRANSITION IN SYNT NET

WORD NR 1 4 IVING

s1s INITIaL PARTICLES

(NIL LIVING (INP& NONFIN,VERB NIL NIL NIL BUaL })
.11, MERGING

S, 1Ry 10 EXPAND CONFIGURATION 1§
(NIL LIVING (INPH NONFIN_VERB NIL NIL NIL QUAL )Y
» BY COMBINING IT WITH CONFIG OF WORRD NR, 3
1, FOR HYPOTHESIS t INPG
1, 1, CONFIGURATION
(NI BEEN (INP4 NONFIM,VERR N!L NIL NIL QuUaL 1)
a» FROM LEFT TO RIGHT
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
«c FROM RIGHT T0 LEFT
1, |, 1, FOR WORD ¢ BEEN
« WRONG HMEAD DR NO TRANSITION IN SYNT NET
2, FOR HYPOTHESIS : INPS
2. 1, CONPIGURATION
(MIL BEEN (INPS NMONFINJAUX NIL NIL NIL NIL )
a» FROM L EFT TO RIGWT
¢ WRONG HEAD (R NO TRANSITION IN SYNT NET
«n FROM RIGHT TO LFFT
2, 1. 1, FOR WORD t BEEN
+ WRONG HEAD NR NO TRANSITION IN SYNT NETY

WORD NR 1 § IN
«Is INITIZL PARTICLES
(NIL IN (INp7? RELWORD NIL NIL NIL MDD 1)
oI, MERGING
(A)
enne TRY TO EXPAND CONFIGURATION
(NIL IN CINP7y RELWORD NIL NIL NIl MOD ))
* BY CoMBINING 1T WITH CONFIG OF WORD NR, 4
1. FOR HYPOTHESIS 1 NP6 :
1. 1. CONFIGURATION 2
{NIL LIVING (INPg NONFIN,VERB NIL NIL NIL OUAL 3J)
w> From | EFT To RIGHT
+ WRONG MEAD 0OR NO TRANSITION IN SYNT NET
<= FROM RIGHT T0 LefpT
1_ 1. 1. FOR WORD g B
. WroNg Aeap or NG TRABEI¥ToON In SYNT NET
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WORD NR t 6 PRRIS

°1. INITIAL PARTICLES

(NIL pAplg (INp8 NOM_DAJ (N1 FIN INIL ((SING 0BJ )(SING SURJ 3PS })((
P&QCE 3JN£L 1)

* MERS
sawx TRY Tp ExpAnD CoyFIGURATION 1 ‘
INTL PARIS (INPg NOM,OBJ (N{ FIN INIL ((SING OBJ )(SING SUBJ 3PS
11($PL*CE yINIL
* gY COMARINING [T WITH CQONFIG OF WORD NR, 5
1, FOR HYPOTHESIS : INPY
1. 1, CONFIGURATION 4
(NIL IN CINPT RELWORp NIL NJL NIL MOD )}
s> FROM LEFT T0 RIGHT
SUCCESSFUL ORNER AND RELATIONS ENVIRONMENT TESTS
SMISSING CASE OR FUNCTION IN SEM NETWORK
<y FROM RIGHT TO LEFT
1, 1. 1, FOR WORD 1 IN
+ WRONG HEAD OR NO TRANSITION IN SYNT NET

FUnCtIgnAL anD CagE gypyCTURES
NO STRUCTURE FOR GIVEN IMNPUT
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experiments

EXPERIMENT 14 garbage envirconments

Problem:

Another powerful result of the modular approach is that
a garbage environment does not affect the discovery of
good input pleces.

Experimental setting:

We will give the foilowing input:
'beautiful some sand living in Paris gives her’®
(Notice how 'some sand', 'living in Paris', 'gives her'

. are all found as wvalid pieces of input.)

results:

INt
(BEAUTIFUL SOME SAND LIVING IN PARIS GIVES HER )

WORD NR ¢ q gFUL
o1, INITIAL PAH 1cL

(NIL BEAUTIFUL (INPL ATT.ADRJ NIL NIL NIL UNDET ))

WORD NR &t 2 SOME
*Is INITIAL PARTICLES 1 " N NIL
NI oM NPP NiyM2 NI IL NIL
tuzt go £ f§~p§ N ME Nlt NIL NIL NIL g
(NI SDME (Inpd NyUM2 NIp WIL NI NIL )
« 11, MERGING
()
*ew& TRY To ExpanD ConFIGURATION 1
{NIL SOME (INP4 NUM2 NIL NIL NIL NIL J)
*» BY COMBINING IT WITH COWFIG OF WORp MR, i
i, FOR HYPOTHESIS ¢ INPI1
1. 1, CONFIGURATION 3
(NIL BEAUTIFUL CINP1 ATT aDJ NIL NIL NIL UNDET ))
s> FROM LEFT TQ RiGuT
+ WRONG HEAD DR NG TRANSITION IN SYNT NET
<z FROM RIGHT YO LEFT
1. 1, 1, FOR wWORD § BEAUTIFUL
+ WRONG WEAD DR NO TRANSITION IN SYNT NET

[ gL SN

(8}
weex TRY Tp EXPAND CONFIGURATION 1t
{NTL SOMe (INPI NUM2 NIL NIL NIL NIL )
* By CoMBINING IT WITH CONFIG OF WORD NR, 1
1, FOR HYPQTHESIS ¢t INP)
1. 1, CONFIGURATION ¢
(NIL BEAUTIFUL (INPY ATT,ADJ NIL NIL NIL UNDET ))
s> FROM LEFT T0 RIGWT
+ WRONG HEAD OR ND TRANSITTION IN SYNT NET
<« FROM RIGWTY YO LEFT
1, 1, 1, FOR WORD & BREAUTIFUL
+ WRONG HEAD OR NOTRANSITION IN SYNT NET



(c)
*kwk TRY Tp EXPAND CONFIGURATION ¢
{NiL SoMmg C(INP2 NUM2 NIL NIL NIL NIL ))
* BY COMBINING IT WITH CONFIG OF WORD NR, %
i, FOR HYPDTHESIS t IWNP1
1. 1, CONFIGURATION 1
(NIL BEAUTIFUL (INPY ATT,ADJ NIL NIL NIL UNDET 13)
a> FROM LEFT TQ RIGHT
¢ WRONG HEAD OR NO TRANSITION IN SYNT NET
«<x FROM RIGHT TO LEFT
1. 1, 1. FOR WQRD 1 BEAUTIFUL
+ WRONG HEAD OR NO TRANSITION IN SYNT NET

WORD NR 1 3 SaND
ale INITIAL PARTICLES :
&tN1)F1~ JSAND (INPS NOM,OBJ NIL NIL (3PS SING UNCOUNT )) ({THING )
vIL ))
+11, MERGING
(A
#aax TRY Tp EXPAND ConFIGURATION @
((NY FIN ISAND (INPS NOM,OBJ NIL NIL ((3PS SING UNCOUNT J)CCTHING
MINIL M)
* BY COMBINING IT WITW CONFIG OF WORD NR, 2
1, FOR HYPODTHESIS : INp2
1, 1. CONFIGURATION 1
(NIL 9SOME (NP2 NUm2 NIL NIL NIL NIL ))
=» FROoM LEFT To RIGHY
SUCCESSFUL TRANSITION FROM (N{ FIN )
TO THE NEW STATE(S) ! (N4 FIN )
MATCH THE FOLLOWING FEATURE COMPLEXESE
PLURAL
((3PS STING UMCOUNT )
+ SYNTACTIC FEATRES MATCH UNSUCCESSFUL
2z FROM RIGHT T0 LEFT
t, 1, 1, FOR WORD 1 gouE
_ + WRONG HEAD OR NO TRANSITION IN SYNT NET
2, FOR HYPOTHESIS 1 INP3
2, t, cDNFIGURATIﬂN H
{NIL E K] 2 NIL NIL NIL NIL })
phae 1! LI IR
SUCCESSFUL TRANSITION FROM (N1 FIN )
TO THE NEW STATE(S) © (N# FIN) :
MATCH THE FOLLOWING FEATURE COMPLEXES!H
UNCOUNT
((3PS SING UNCOUNT 1)
RESULTING DOMAINS
((EPS SING UNMEOUNT )]
NEW FEATURE cOmMpPLEX:
(CAMOQUNT#OF 3PS SING UNCOUNY 1))
{;;>> alLL TESTS SUCCESSFUL, NEW CONFIGURATION 3

((Nd FIN YSaND (INPS NOM,O0BJ NIL NIL (CAMOUNTAQF 3PS5 SING
UNCOUNT Y LCTHING YINTL ) (SOME tINPS NUMa NIL NIL NIL NIL INIL )]
<% FROM RIGAY TQ LEFT
2. 1, 1, FOR WORD § SOME
+ WRONG HEAD QR NO TRANSITION IN SYNT NET
3, FOR HYPOTHESIS % INP4
3, 1, CONFIGURATION 1%
(NTI SDME (INP4 NUM2 NIL NIL NIL NIL 1)
s» FROM LEFT TQ RIGHT
SUCCESSFUL TRANSITION FROM (N{ FIN )
TO THE NEW STATE(S) 1 (N4 FIN )
MATCH THE FOLLOWING FEATURE COMPLEXESH
(AND (NDT UNCOUNT ) (NOT PLURAL )
{{3ps SING UNCOUNT )
¢ BYNTACTIC FEATURES MATCH UNSUCCESSFUL
<a FROM RIGHT TO LEFT
3, 1, 1, FOR WORD t SOME
+ WRONG HWEAD OR NO TRANSITION IN SYNT NET
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(8)
wexw TRY TO EXPAND CONFIGURATION 1
(ING FIN ISAND {INPS NDM,DBJ NIL NIL ttAMouNT-nF TIPS SING UNCOUNT
C(THING YINIL ) (SOME (INP3 NUM2 NIL NIL NIL NIL INIL ))
BY COMBINING IT WITH CONFIG OF WORD NR, 1
., FOR WYPOTWMESIS § INP1
1, |, CONFIGURATION 3
(NIL BEAUTIFUL C(TNP] ATT,ADJ NIL NIL NIL UNDET JJ
a» FROM LEFT TO RIGHT
+ WRONG HEAD OR NO TRANSITION IN SYNT.NEY
<o FROM RIGHT TO LEFT
1, 1. 1. FOR WORD 7 BEAUTIFuUL
+ WRONG HEAD OR NO TRANSITION IN SYNT NET

B}
*
1

WORD NR t 4 LIVING
o1s INITIAL PARTICLES ¢
(NIL LIVING {INP6 NONFIN,VERB NIL NIL NIL GUAL ))
.11, MERGING
(a)
wkat TRY TP EXPAND CONFIGURATION 1
(NTL LIVING [INPe NONFIN,VERB NIL NIL NIL QuAL N
» BY COMBINING IT WITW CONFIG OF WORD NR, 3
i, FOR HYPDTHESIS § [NPS
1. 1, CONFIGURATION 3
(CN4 FIN YSAND C(INPS NOM,OBJ NIL NIL {(AMOUNT®OF 3PS SING UNCOUNT
YICCTMING 1INIL ) ¢SOME CINP3 NUM2 NIL NIL NIL NIL INIL J)
s>» FROM | EFT To RIGHT
+ WRONG HWEAD OR NO TRANSITION IN SYNT KET
<z FROM RIGHT TD LEFTY
1, 1. 1, FOR WORD 1 SAND
+ WRONG HEAD OR NO TRANSITION IN SYNT MET

WORD NR 1§ IN

+I« INITIAL PARTICLES

(NIL IN (INPY RELwOrD MIL NIL NIL MBOD )
+I1» MERGING

{
*-1. TRY TO EXPAND CONFIGURATION 1
{NIL IN CINPT RELWORD NIL NIL NIL DD 33
* BY COMBINING IT WITW CONFIG OF WORD NR, 4
1., FOR HYPOTHESIS 1 INPg
1. {. CONFIGURATION 1
INIL LIVING (INP6 NONFIN,VERB NIL NIL NIL GQUAL )
a» FROM LEFY TO RIGHT
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
<z FROM RIGHT TO LEF?
1., 1, 1. FOR WORD 1 LIVING
BUccESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS
INVESTIGATE THE FOLLOWING SEM FEATURES:
(XOR AET THING )
LLACT Y)Y _
SEMANTIC FEATURES MATCH SUCCESSFUL, DOMAIN 1
(CACT )
»>»3»> ALL T[STS SUCCESSFUL] NEW CONFIGURATION 1
(NTL LIVING (INP& NONFIN,VERB NIL NIL NIL QUAL JCIN (INPY
RELWORp NTIL NTIL NIL MOD 1))
{8y
wkww TRY To EXPAND CONFIGURATIONM 1
ENTL LIVING (INP& NOMFIN,VERR NIL NIL NIL @UAL ) CIN CINPY RELWORD
NIL NIL NIL MOD 3)))
* pY COMBINING IT WITH CONFIG NF WORD NR. 3
1, FOR MYPOTHESIS ! INPS
1. 1, CONFIGURATION 3
(fNG FIN YSAND CINPS MNOM_DBJ NIL NIL (CAMDUNT=OF 3PS SING UNCOUNT
Y)L(THING 3INIL §(3OME (INP3 NUM2 NIL NIL NIL NIL INIL 3)
wr» FROM LEFT TO RIGHT
+ WRDNG MEAD OR NO TRANSITION IN SYNT NETY
<o PROM RIGHT TO LEFT _
1, 1. 1, FOR WORD 1t SaNp
+ WRONG WEAD OR NO TRANSITION IN SYNT MET
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WORD NR_1 & PAR]S
_ele INITIaL PARTICLES ¢

((N1 FIN )PARIS (INP8& NOM,OBJ NIL NIL ((SING NRJ ) (SINGE SUBJ 3PS 1) (I
PLACE JINIL 1))

o1, MERGING

(a}

wakw TRY TQ EXPAND CONFIGURATION 1
(N1 FIN )JPARIS (INPB NOM,0OBJ NIL NIL ((SING OBJ ) (SING SUBJ 3PS
YIC(PLACE YINIL ))

18V eERMRRBYRE TS TRV IS OF MoRo w8

1. 1, CONFIGURATION ¢
ENTL LEIVING CINPS NONFINJLVERB NIL NTIL NIL GUAL ) CIN (INPT RELWORD
NIL NIL NIL MOD YY)
n> FROM LEFT TO RIGWT
* WRONG HEAD OR ND TRANSITIOM IN S¥YNT NET
«3 FROM RIGHT TO LEFT

SUCcESSFUL ORpER AND RELATIONS ENVIRONMENT TESTS

CONSULY ¢aASE FRAMES WITH SYNT FEATURES 13

((8ING DRJ D (Sing SUBJ 3PS )

SUCCESSFUL TRANSITION IN SEMANTIC NETWORKS

RESULTING TRIPLES {FEATURES = STATE # CASE)

cCccSING 0BJ yyFIN WHERE ])

MATCH Tng rnLLuw;NG SEMANTIC FEATURES

C((PLAC

wltH FEATyUREs F RESP, CASES

WHERE

PLACE

SEM TURES ™ H &U SEUL
»»»> ALL TESTS SUCCESSFUL, NEW CONFIGLRATION 3

(NIL LIVING (INPg NONFIN,VERS NTIL NIL NIL QUAL ) CIN C(INPY
RELWORD NIL FIN NIL MOD ) (PARIS (INPB NOM,OBJ NIL NIL ((SING 08J ) ((
PLACE J)WHERE 31))

1, 1., 2. FOR WORD 1 LIVING
SUCCESSFUL DRDER AND RELATIONS ENVIRONMENT TESTS
- +MISSING CASE OR FUNCTION IN SEM NETWORK
B .
wexx TRY To EXpAND CoONFIGURATION 1@
(NIL LIVING C(INP& NONFIN,VERB NIL NIL NIL QUAL JCIN (INPT RELWORD
NIL FIN NIL MOp y¢PaRIS (INFE& NOM,0BJ NIL NIL ((SING OBJ ))((PLACE ))
WHERE 1) }
* By COMBINING IT WITH CONFIG QF WORD NR, 3
1, FOR HYPOTHESIS 1 INPS
1. 1, CONFIGURATION ¢
(¢(né FIN YSAND (INPS NOM,DBJ NIi, NIL ((AMOUNT#OF 3PS SING LNCOUNT
JICCTHING )INIL Y(SOME tINP3 NUM2 NIL NIL NIL NIL YNIL ))
s> FROM LEFT TO RIGHT
+ WRONG WEAD OR ND TRANSITION IN SYNT NET
<m FROM RIGHT YO LEFT
1, 1. 1, FOR WORD I SaND
+« WRONG HEAD OR NO TRANSITION IN SYNT NET

WORD NR & ?
o1 INITIAL PaR ICLES :
(NIL GIvEs (INP9 yERE NIL NIL NIL GUAL ))
o JI, MERGING
fa)
skaxw TRY TO EXPAND CDNFIGURATIDN 1
(NIL GIVES (INP9 VERB NIL NIL NIL QUAL 1))
« BY COMBINING IT WITH CONFIG OF WORD NR, B
1, FOR HYPDTHESIS § INPB

1, !, CONFIGURATION :

(NIL LIVING (INP& NONFIN,VERB NJIL NIL NIL BuaL 3 (IN (INPY RELWORD
NIL FIN NI_L M0OD Y(PARIS (INPA NOM,DBJ NIL NIL ((SING ORJ J)((FLACE ))
WHERE 11))

> FROM LEFT TO RIGHT
+ WRONG HEAD DR NO TRANSITION IN SYNT NET
«s FROM RIGHT YD LFFY
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1, 1, FOR UURD ! PARIS
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS
MATCH THE FOLLOWING FEATURE COMPLEXES:
{aND (NOT BBJ ) (aND 3PS SING 1)
((SING OBJ )3
+ SYNTACLTIC FEATURES MATLH LUNSUCCESSFUL
1. 1. 2, FOR WORD 1 1IN
4+ WRONG MEAD OR NO TRANSITTION IN SYNT NET
1. 1. 3, FOR WORD & LIVING
+ WRONG WEAD DR NO TRANSITION IN SYNT NET

WORD NR 3 &  MER
ele INITIAL PARTICLES 1@
(NIL HER (INpiQ PRON,O0BJ NIL NIL ({(SING 0BJ 3PS ) ((PERSON JINIL 1)
oI« MERGING
{(A)
xxww TRY TO EXPAND CONFIGURATION 1
(NIL HER (INPl2 PRON.OBJ NIL NIL ((SING OBJ 3PS5 ))((PERSON ))INIL
1)
# BY COMBINING IT WITH CONFIG OF WORD NR, 7
1, FOR HYPOTHESIS © fnp9
1. 1, CONFIGURATION
INIL BIVES (¥NP9 Verg NIL NIL NIL QUAL J)
a>» FROM LEFT TO RIGHT
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
«a FROM RIGHT TD LgfT
1, 1, 1, FOR WORD &8 GIVES
SUECESSFUL QORDER AND RELATIONS ENVIRONMENT TESTS
CONSULT CASE FRAMES WITH SYNT FEATURES 1
C(SING DBJ 3PS )
SUCCESSFUL TRANSITION IN SEMANTIC NETWORKS
RESULTING TRIFPLES (FEATURES w STATE = CASE)
COCESING DB Ips YX(G2 FIN YWWAT Y(((SING OBJ 3PS )I(AR3 )
ADDRESSEE )J)
MATEH THE FOLLOWING SEMANTIC FEATURES
((PERSON )]
WITH FEATURES oF RESP, CASES
WHAT
THING
NO SgM FEATURES MATCH
ADDRESSEE
RERSON

T H ]
1 »>»>»» ALL iEEié SECCEESFEEl dEE CSNF&GURETTUN '
(NIL GIVES (INP9 VERB NIL (63 INIL QUAL JYIHER (INFi@ PRON,QBJ

NIL NIL ¢(3ING 0OAJ 3PS ))((PERSON ))ADDRESSEE J))

(B)
sawe TRY TO EXPAND CONFIGURATION 3
(NIL GIVES (INPQ VERB NIL (G3 )INIL QUAL ) (HER (INPiQ PRON,OBJ NIL
NIL ((SING OBJ 3PS )) ((PERSON )}ADDRESSEE )))
* 8Y COMBINING IT WITH CONFIG OF WORD NR, &
1, FOR HYPOTHESIS ¢ INFPS
1, 1, CONFIGURATION ¢
(NIL LIVING (INPS NONFIN,VERB MIL NIL NIL QUAL J(IN CINP7 RELWORD
NIL FIN NIL MOpD ) (PaRIS (INP8 NOM,0BJ NIL NIL ((SING DUBJ )IC(PLACE ))
WHERE 11))
a> PROM LEFT TO RIGHT
+ WRONG HEAD DR ND TRANSITION IN SYNT NET
«z FROM RIGHT TO LEFT
1, 1, 1, FOR wWORD 8% PARIS
sUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS
MATCM THE FOLLOWING FEATURE COMPLEXES!
CaNp CNOT O@yg Y[ aAND 3PS SING ))
((SING OBJ 3
¢ SYNTACTIC FEATURES MATCH UNSUCCESSFUL
1, 1, 2, FOR WORD 1 IN
+ WRONG MEAD OR NO TRANSITION IN SYNT NET
1, 1, 3, FOR WORD » LIVING
+ WRONG HEAD OR NO TRANSITION IN SYNT NET

FUNCYTIONAL AND CASE STRUCTURES 1
NO STRUCTURE FOR GIVEN INPUT
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experiments

EXPERIMENT 15 : the whole system

Problem:
How to organise the nondeterministic process of particle

confrontation and merging.

Solution:

Introduction of the tasklist concept
Experimental setting:

We will give the following input sentence

'Tfime flies like an arrow'.

(The reader should compare this with the discussion in
previous chapter. However this sentence was parsed on an
earlier version of the system, so that the convention of
the internal details of the particles are a'little bit
different. But this does not matter so much because the

example concentrates on the general flow of contrel.)

results:
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experiments

INt
(TIME FLIES LIKE AN ARRUW )

'WORD NR 1 | 11ME

o1, INITIAL PARTICLES :

(NIL TIME (INP3 NOM 0@J FIN NIL ((SING 3PS )(NRJECTIVE SIMG 3PS V) (!
PROPERTY J(THING JINMIL 1))

FNTL TIME (INP2 VERB FIN MIL UNDET ((PRESENT 33))

WORD MR Tt 2 FLIES

»1, INITIA&L PARTICLES 1

(ORJ/1 FLIES (TNP3 NOM_fIRd FIN NIL C((ORJECTIVE PLURAL 3PS )(PLURAL
IPS YI(CCANIMATE YINIL )

fNTI FLIFS f{HP4 VERB FIN NIL UNDET (CPRESENT 1311
LT, MERGING '

(A}
wkwk TRY TO EMPAND CONFIGURATION 1
tNTL FLIFS TINFE VERE FIN WIL UNDET ({PRESENT )32
* RY FOAMBINING IT WITH COMNFIG OF WORD N, 1
1. f0R HYPOTWESTS ¢ YHFT -
Le te CONFIRURATION @
(NTL TIME (INPY1 NOM,DBJ FIMN NIL (fSING 3PS YC(OBJECTIVE SING 3IPS })
((PRAOPERTY JCTHING YINIL 1))
s» FROM LEFT TO RIGHT _ o
+ HEAD TAKES NO CQRJECTS OR WROMG POSITION
< FROM RIGHT TO LEFT
1. 1. 1, FOR WQRD t TIME
SUCCESSFUL OKDER AMD FUNCTINM=DF=HEAD TESTS
MATCH THE FOLLOWING FEATURE COMPLEXES i
(AND (NOT OBJECTIVE ) (AND 'BIMG 3PS )2
((5ING 3PS J(OHJECTIVE SING 3PS 1))
SUCTESSFUL BYNT FEAT HMaATEM, RESULTING DOMAIM:
((SING 3PS 1)
INVESTIGATE THE FOLLOWING SEM,FEATURES!:
(XOR ANIMATE THIRNA )
CCPROPERTY Y({THING ))
((PROPERTY J(THING ))
SEMANTIC FEAT MaTEF SUCCESSFUL,SATISFIEN AOMAIN:
CCTHING 1)
>»>»> Al | TESYS SUCCESSFUL, MNEW CONFIGURATIOM &
(FREDTC FLIFS (I1NP4 VERE FIN NIL UNOET ((PRESENT 31)3(TIHE

INPE NOM,OBJ FIN NIL ((5TNG %PS YICCPROPERTY JOTHING JINIL INIL 1)
2, FOR HYPOTHESIS 1 TNP2

2. 1, CONFIGURATIUN ¢
INIL TIME (INP2 VERR FIN NIL UMPET ((PRESENT )1
=» FROM (EFT TU RIGHT .
4+ WRLHNG HREAD OR N TRANSITION IN SYNT NFT
<= FROM RIGHT T LEFT
Pe 1. 1, FOF WORD & TIME

+ WRONG HEAD OR WD TRAMSITION IN SYNT NET
(81

*kxed TRY TO FRPANMD CMARFTIRURATIOM 1

-
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experiments

(0BJ/sy FLIES (IMPx nmnm UuRd FIN NTL (C(OMJECTIVE PLURAL 3PS )¢

PLURAL 3PS 3y taNIMaTE YIMIL )
* BY COMBINING LT 41Tw pOKNFIG OF WORD NR,
1, FOR HYPOTHESIS @ InPY
1 Y. CONFIGURATION 3

(NTIL TIMF (INP1 NOM,0BJ FIN NIL C{SING 3PS )} (DRJECTIVE

((PROPERTY ) (THING JIMTL )
=> FROM | EFT Tn RIGHT

ORDE® TEST SUCCESSFUL FOR SLOTFILLER
CONSULY CASE FRAMES WITH SYNY FEATURES @
t(SirG 3P5 J(DRJECTIVE SING 3PS ))
SUCCESSFUL TRANSTTION IN SEM NETW FROM INS/1
TO THE NEW STATE(S): FIN
RESULTING CASE(SY1? KIND
NEW FEATURE COMPLEX ((ORJECTIVE SING 3PS )
MATCH FOLLOWING SFM FEAT: .
({PROPERTY I (THING )]

PRSPEETV
i1

FEATURES MaTCH SUCCESSFUL, RESULTING DOMATIN:

((PROPERTY )}
>»»> ALl TESTS SUCCESSFYL., NEW CONFIGURATION ¢

SING TIPS ))

(NIL FLIES (InpPt MOM DRI FIN FIN ((DRJECTIVE PLURAL 3PS )
PLURAL 3PS Y1 ((FROPERTY 1INIL I (TIME (INMP1 NAM,0BJ FIN %1 ((

DRJECTIVE SING TIPS }}((PROPERTY Y)IKIND INIL 1))
<z FRpom RIGHT Tp (EFT
1, 1. 1. FOR WORD ! TIME
NARDER TEST SBUCCRSSFUL FOF SLOTFILLER
+ MISSTNG CaSE OR FUNCTTOM IN SEM METWORK
2. FOR HYPOTHESIS 1 INPR2
Fe 14 CONFIGURATION ;
(NTL TIMe CTNPP2 VERB FIN NIL UNDET ((PRESENT 1))
z» FROM LEFT TO RIGHT
+ WRONG HEAD OR ND TRANSITTION IN SYNT NET
<z FROM RIGHT TO LEFT
2. 1. 1, FORP whHn 3 TIME
ORDER TEST SLUCCESSFUL FOR SLOTFILLER
COMSULY CaASE FRaAMES WITH SYNT FEATURES 3
(CORJECTIVE PLURAL 3PS ) (PLURAL 3PS ))
SUCCESSFUL TRAMSITION 1IN SEM NETW FROM  MEAS/§
TO THF MEW STATE(S1f FIN
RESULTING CASE(S)? WHAT
NEW FEATURE COMPLEX ((NRJECTIVE PLURAL 3PS })
MaTCH FOLLDWING SEM FEATY
[(ANIMATE 1)
(XOR ANIMATE THInG )

SEM FEATURES MATCH SUCCESSFIL, RESULTING DOMATNG

[((ANTMATE 1))
»»>p ALL TESTS SUCCESSFUL, NEW CONFIGURATIOM i

(NTL TIME (INP2 VERB FIN FIM UNDET ((PRESENT 3)J(FLIES (INP3
MOM_0BJ FIN NIL ((UBJECTIVE PLURAL 3PS5 )Y CCANIMATE J31WMaT 1))

WORD NR T 3 LTKE
o1 INTTIAL PARTICLES
(NI LIKE (INPS CASEST FIH )
(NTIL LIKE (TNPg NOM ATT,80J NTL NTL LUNDET ))
(NIL LIKE (IMPY MOM_anv _ADJ NIL &1L MOD 1)
(NI LIKE (INPR VERR Fly NIL UNDET ((PRESENT 3)))
WI1,. MERGING
(a3
*awne TRY T0 EXPAND COmMFIGURATINN 3
(NIL LIKE (INPA YERA FIN HTL UNDET ((PRESENT )]
t AY COMBIMING TIT wlfTw CONFIG OF WORD NR, 2
1. FOF HYPDTHESTS 7 INP3
1. 1. CQNF!GUR.QTIUM H

(NIL TIME (INP2 VERR FIN FIN UNDET ((PRESENT JJ)I(FLIES (INP3
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experiments

NOM,OBJ FIN NIL ((OBJECTIVE PLURAL 3PS )Y ((ANIMATE ))WHAT 31
ay FROM LEFT TO RIGHT
» WRONG HEAD OR MO TRAMSITIOM IN SYNT NET
<a FROM RIGHT TO LEFT
1, 1, 1, FOR WNRD ! FL1ES
SUCCESSFUL ORDER AND FUNCTION-OF=MEAD TESTS
MATCH THE FOLLOWING FEATUPFE COMPLEXES
CAND (NQOT OBJECTIVE Y(XOR PLURAL (AND SING (NOT 2PS 33119
((OBJECTIVE PLURAL 3PS5 1Y)
+ SYNTaACTIC FEATURES MATCH UNSUCCESSFUL
1. 1, 2. FOR WORD ¢ TIME
+ WRONG HEAD OR NO TRANSITIOM IN SYNT NET
1, 2, CONFIGURATINN
(NTL FLLTES (INP3 NaOM MAJ FIN FIN (CORJECTIVE PLURAL 3FS ) (FLURAL
3PS YY(IPROPERTY )InT YCTIME (INPY NOM,OBJ FIN NIL ({QRJECTIVE STNG
IPs YYL(PROPERTY )IkIND INIL M)
z» FROM LEFT TO RIGHT
+ HEAD TAXES ND DRJECTS OR WRANG POSITION
«z FROM RIGHT TO LEFT
1, 2. 1. FOR WORD ! FLTES
SUCCESSFUL NROER AND FUNCTINN=OF=HEAD TESTS
MATCH THE FOLLOWING FEATURE COMPLEXES 3
(aND (NOT OBJECTIVE J1{XOR PLURAL (AND SING (NOT 3PS 1))
[(ORJECTIVE PLURAL 3PS J{PLURaAL 3PS M
SUCCESSFUL S¥YMT FEAT MATCH, RESULTING DOMAINI
(CPLURAL 3PS D)
INVESTIGATE THFE FUOLLUWING SEM FEATURES?:
ANIMATE
(CPROPERTY 1)
C{ANIMATE J)
SEHANTIC FEAT MATCH SUCCESSFUL,SAaTISFIED DDMATN:
~CCANIMATE 1)
»>»> AL TESTS SUCCESSFIL, NEW CONFIGURATION
(PRENTC LIKE (INPB VERH FIN NTL UNDET ((FRESENT 1)) (FLIES (
INES NoMenBJ FTIn FTN [(PpLURAL 3PS )Y ((PROPERTY JINIL )C(TIME (INPy
MOMLART FIN NIL (CARJECTIVE SING 3PS )) ((PROPERTY )IRIND INIL JIMTL )3
2, FOR HYPOTHMFS1S 1 NP4
e 1o CONFIGURATINN 3
(PREDIC FLTES (INP4 VERB FIN NIL QNDET ((PRESENT 3))(TIME (INP}
NOM DRI FIN NIL ((SINg 3PS ))((PRNOPERTY ) (THING JINIL INIL 1
<z FROM RIGHT Tn L£FT
2. 1. 1, FOR WORD I FLYIES
* WROMG HEAN NR WD TRANSITION IN SYNT NET
(")
Cxwnk TRY TD FYXPAND CONFIGURATION @
(NTL LIKE (INPT wNOM,_ ADV, ADJ MIL NTL MOZD ))
* AY COMBINING [T W1TH CONFIG OF WORD NR, 2
1. FOR HYPOYHESIS ! [NPX
1, !, CONFIGURATION ¢
(NIL TIME [INP2 VERB FIN FIN UNDET ((PRESENT I)I{FLIRS (INPZ
NOM,ORJ FIM MIL C(CORJECTIVE PLURAL 3PS Y)Y (CANIMaTE YJuwHaT 31)3
=» FROM LEFT TO RTGHT
+ WRONG HEAD OR NI TRANSTTION IN SYNT NET
<z FROM RIGHT TO L¢FT
t, 1, ', FOR WORD 3 FLIES
+ WRONG HEAD OR NO TRANSITION IN SYNT NET
1, 1, 2, FNR WORD 1 YIME
SUCCFSSFUl, ORpER AND FUNCTIUMUF=HEAD TFSTS
INVESYIGATE ThE FOLLOWING SEM FEATURES:
(NOR ANIMATE (XOR THING ACT 1)
((ACT 1)
SEMANTIC FEAT MATCH SUCCESSFUL,SATISFIED DOMAINI
(CACT 1
»»>> b L TESTS SUCCESSFUL, NEW CONFIGURATION &
(NIL TIME (TNP2 VERR FIN FIN UNDET C(PRESENT )))CFLIES (INPR
NOM_NRJ FIN NTL ((ORJECTIVE PLURAL 3PS )Y CCANIMATE JIWHAT ))(LIKE ¢
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experiments

TUET NOMLADV, ADJ NIL NIL MOD )))
1, 2. CONFIGURATIDN 1
(NTL FLIES C(INP3 Num, OBJ FIN FIN ((OBJECTIVE PLURAL 3PS ) (RLUNAL
Ips ) C(PROPERTY JINMIL JCTIME (INP1 NOM,OAJ FIN NIL {(OGRJECTIVE &SINY
IPS 1) ((PROPERTY 3)RIND JINIL D)
: a» FROGM | EFT To RIGHT
© % HEAD TAKES NQ QBJECTS OR WRaONG POSITION
<x FROM RIGHT TO LEFT
1, 2. 1, FOR WORD & FLIFS
+ WRONG HERD OR KO TRANSITIOM In SYNT HWE?
2. FOR HYPOTHESIS : INP4 _
2, 1, CONFIGURATION 1
(PREDIC FLIES CINP4 VERR FIN NIL UNDET ((PRESENT ]))[TIML (k1
NOM,ORJ FIN NIL C(SING 3PS DY{(PROPFRTY J(THING JINIL INIL )
«x FROM RIGHT To LEFT

2, 1. 1, FOR WORD I FLJES

SULCESSFUL ORNER AND FUNCTIONOF=HEAD TESTS

INVESTIGATE THE FOLLOWING SEM FEATURES:

(XDR ANTMATE (XDR THING aCT )3

((ACT 1)

SEMANTIC FEAT MATCH SUCCESSFUL,SATISFIED HOMATIN?

((acT 1)

»»>> AL TESTS SUCCESSFULL, NEW CONFIRURATION 1@

(NJL FLIES (INP4 VERB FIh MIL UNDET ((PRESENT 23)(TIMF (INPH
NOM_ORJ FIN NIL ((SING 3PS ))((PROPERTY ) (THING JINIL JuIL ) {LIKE
INPT NOM.ADV, ADJ NIL NIL MOD 1))

(€I
wkkn TRY Tp EXRPAND COnFIGURATION @
(NTL LIKE (INPH NOM,ATT, a0 NIL NIL LNBET ))
* RY CAMBINING IT WITH pONFIG OF WORPM NR, 2
1, FOR HYPDTHESIS 1 INPX

1. 1- CDNFIGURATIUM H

C(NIL TIME (INP2 VERA FIN FIN UNDET ((PRESENT J)IIL(FLIES (InNPY
NOM,DBJ FIN NIL ((ORJECTIVE PLURAL 3PS ))((ANIMATE ))IWHAT 1))

g> FROM |EFT TD RIGHT

* WRONG HEAD OF NO TRANSITION IN SYNT NET

<=z FROM RIGHT TO LEFT

1. 1, 1, FOR WORD 3 FLIFS :

BUCCESSFUL ORDER &ND FUNLCTIDMAGF=HEAD TESTS

INVESTIGATE THE FOLLOWING SEM _FEATUKES:

[¥OR ANIMATE (X0OR THING ACT )

(CANIMATE )]

(CANTMATE 1)

SEmAnNTIC FEaT paThH SUCCESSFUL,SATISFIEN BOMAING

CCANTIMATE )
>>»>» A | TERTS SUCCESSFUL, NEW CONFTGURATION :

(NIL TIME ([NP2 VERB FIN FIN UHDET ((PRESENT Y))(FLIES (TINFD
NOM.0RJ Fln nIL ((QBJECTIVE PLURAL 3PS5 )Y (CANIMATE J)WHAT Y (L INE
INP& NOM, aTT an) NIL WIL UNDET 1))

t, 1, 2, FUR WORD ! TIME

+ WRONG HEAR OR NO TRANSTTINN IN SYNT NET

1, 2, CONFIGURATION 1§

(NIL FLIES (INP3 NAM_ORJ FIN FIN ((NBJECTIVE PLURAL %PS ) (PLURAL
3PS YICC(PRAPERTY YINIL Y CTIME (INPY{ NOM,OBJ FIN NIL [((NAJECTIVE SIHG
IPS ) ((PHOPERTY JIKING INTL )3

=>» FROM LEFT T RIGHT

¢+ HEAD TAKES N0 QBJECTS NR WROMG PDSITION

<= FROM RIGHT TO LEFT

1, 2, 1, FOR WOKB : FLTES

SUCCESSFUL ORDER AND FUNCTIONOF=HEAD TESTS

IMVESTIGRTE THE FOLLOWING SEM FEATURES:

£XOR ANTMATE (XOR THING ACT 1)

((PROPERTY ))

((ANIMATE 1)

SEMAMTIC FEAT MATCH SUCCESSFUL,SATISFTFQ DOMATNS
[FANTMATF )
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experiments

»>>»> AL TESTS SUCCESYFUL, NFW CONFIGURATION ¢
(NTL FLIES C(INPY NDM,0BY FIN FIn ((NRJECTIVE FPLURAL 3PS5 ) (
PLURAL 3P& )y ({PROPERYY JINIL J(TIME (INP1 NOM,OBJ FIn NTL ((
OBJECTIVE SING 3PS ) ((PROPERYY )IKING INIL )(LIKt CINPAR NOK ATT, tD)
 NIL NIL UNDET gg}
2. FOR HYPOTH 3 1 INPS
2. 1. CONFIGURATION i
(PREDIC FLIES (INPY4 VERR F1M NIL UNDET ((PRESENT 1)) (TIME (THNPI
NOM,NBR] FIN NIL C((STNg 3PS5 I} CEPROPERTY Y(THING JINTL INTL )
<a FROM RIGHT To LEFT
2, 1, 1, FOP WORD 1 FLIES
+« WROMG HEAD 0OR NO TRAMSITION IN SYMT NET
()
waww TRY T EXpAND ConFIGURATION
(NTL LIKE [(INPS CASESI FIN 1))
* BY COMBINING 1T WITH [CONFIG DF WORD NR, 2
1, FOR HYPOTHESIS : INP3
1. 1, CONFIGURATION 3
(NIL TIME (INP2 VERR FIN FIN UNDET ((PRESENT J))(FLTES (TNP3
NOM,0aJ FIN NIL ((ORJECTIVE PLURAL %P5 1) ((aNIMATE J2)IWHAT )13
> FROM LEFT TO RIGHT
+ WROMG HEAD COF MO TRANSITION TN SYNT WET
<z FROM RIGHT T LEFT
1, 1. 1. FOR WORD ¢ FLIES
& WRONG HEAD OR MO TRANSITION IN SYNT NET
1, 1, 2, FOR WARD t TIME
+ WRONG HEAD NR NO TRANSTITION IN SYNT NET
1, 2, CONFIGURATION 1t
(NIL FILIES (INP3Z NOM _0OBJ FIN FIN ((OBJECTIVE PLURA|L 3P3 ) (PLURNAL
3PS )YC(PROPERTY )Inly ](TIMF (INP] MOM,ORJ FIN NIL ({ORJECTIVE SING
IPS Y)L(PROPEFRTY )YkInN® INIL 1)
z» FROM (EFT Tn QIGHT
+ HEAD TakES N0 QBJECTS DR WRONG PUSITIUN
«= FROM RIGHT TO LEFT
: t, 2, 1, FOR WORD & FL1ES
+ WRONG HEAD OR MO TRANSITION IN SYNT NET
2, FOR HYPOTHESTS 1 INFP4
2e 1. CONFIGURATION ¢
(PREDIC FLIES (INPa VERB FIn NIL UNDET ((PRESENT I3} (TIME [IMPY
NOM,ORJ FIN NIL (CSING 3PS5 ))((PROPERTY Y (THING }INIL INIL )9
<z FROM RIGHT T0 LEFT
2, 1. 1, FOR wnrRD t FLIES
+ WROMG HEAD 0% ND TRANSITION IN SYNT NET

WORD NR ! 4 AN
o 1. INITIAL PRRTICLES 3
(MIL AN rINpg DET FIM 33
LIT, MERGING
() _
wkww VRAY TO FXPAND CONFIGLRATION @
~ INTL aN (INPg DET FIN J)
* BY CAMBINIMG IT WITH CONFIG (OF WOPD NR, 3
i, FOR HYPOTHFSTS ¢ INPR
1, 1. CONFIGURATION @
(NTL LIKE (INPS CASESI FIN M)
z> FROM [EFT TO AIGHT '
* WRONG HEAD OP MO TRAMSITION IM SYNT NET
<z FROM RIGHT TN LFFT
1, 1, 1, FOK WORD 3 LIKE
+ WRENG MEA[D OR NI TRANSITION IN SYNT NET
2. POR HYPDTHESIS ¢ TNPe
2, Y. CONFIGURATION :
(NI FLIES {INPZ oM tBJ FIN FIN ((OBJECTIVE PLURAL 3PS }(PLURAL
3PS YILCPROPERTY YINIL 1{TIME (INPL NOM,OBJ FIN NIL ((URJECTTVE SIUg
IPS YYOCPROPFRTY MIKIND INTL JCLIKE (INP& NOM_aTT.ADJ MIL NTL UNDET )
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experiments

N
z> FROM LEFT TD RIGHT

* HEAD TAKES NO OBJECTS OR WRANG PUSITIONM

<o FROM RIGHT YO LEFY
2. 1. 1, FOR WORD
+ WRONG HEAD OR HND

P OLIKE

TRANMSTTION

IN SYNT NET

2. 1. 2, FOR WORD & FLTES
+ WRONG HEAD OR NO TRANSITIDN In SYNT MET
2, 2, CONFIGURATION ¢
(NP TIME (INP2 VERR FIN FIN UNDET ((PRESENT ))1(FLIES (INPY
NOM.NRJ FIN NIL ((DBJECTIVE PLURAL 3PS5 1) {(ANIMATE J)1uWWaAT ) (LIRE (

INPE NOM,ATT_ADJ NIL NTL UNDET )1))

a» FROM LEFT T0O RIGHT

+ WRONG HEAD DR NO

<z FROM R1GHT TO LEFT

2, 2. 1. FOR WCRD

+ WRONG HWEAD OR NO

2, 2, 2, FOR WORD

+ WRONG HEAD OR NO

2, 2. 3, FOR WORD

« WRONG HEAD OR NO

FOR HYPOTHESIS ¢ INP?
1, 1, CONFIGURATION ¢

3.

(NIL FLIES (INP4 VERB FIN NIL UNDET C((PRESENT )1) (TIME (INP)
NOM,OB.) FIN NIL ((STHG 3PS5 )Y C(PROPERTY 3J(THING JINIL INTL I (LIKE

TRaMSITION IN SYNT NET

! LIKE

TRAMSITION IN SYNT NET
! FLIES

TRANSITIDN IN SYNT NMNET
! TIME

TRANSITION IN SYNT NET

INPY NOM ADV _ ADJ NIy wIp MOD )XY

3> FROM (EFT T RIGHT
+ WRONG HEAD OR NOD

<z FROM RIGHT 70 LEF?
3, 1. 1, FOR WNRD

+ YWRNNG HEAD [OR ND

T, 1, 2, FOR WnRrD

+ WRONG HEAD 0OR ND

THAMSTITION IN SYNT NET

: LIKE
TRANSITION IN SYNT NET
P FLIES

TRaNSTTION

InM SYNT NET

3, 2, CONFIGURATION 3
(NIl TIME (INP2 VERR FTN FIN UNDET ((PRESENT 1)) (FLIES (INP3
nNOM.0BJ FIN NI (COBJECTIVE PLURAL 3PS ) (CANIMATE ))IWHAT }) (LIKE (
INPT NOMGADY . ADJ NIL NIL ™MD )))
a> FROM LEFT TO RIGHT
+ WRNNG HEAD OR NA
«z FROM RIGHT T LEFT
3, 2, 1, FORP WDKD : FLIES
+ WRONG HMEAD OR MO TRANSITION
3, 2, 2, FOR WOPD ¢ LIKF
+ WRONG HEAD OR NO TRANSITION
3, 2, 3, FOR WORD 3 TIME
+ WRIMNG HEAD OR NO TRANSITION
FOR HYPODTHESTIS @ NP8
4, 1, CONFIGURATION 3
(PREDIC | IKE (InpA YERB FIN NIL UNDET ((PRESENT J))(FLIES (THP3
NOManBJ FIN FIn ((PLURA| 3PS 1) (LPROPERTY JINYL J(TIME (INPY NOMUBJ
FIn NI{ ((OBJECTIVE SING 3PS )} ((PRNPERTY JIKIND }HMIL JMIL M
«= FROM RPIGHT TO LEFT
a, 1, 1, FOR wWuRD 1 | IKE
+ WRONE HEAD QAR ND TRANSTTIONM TN SYNT NET

TRANMSITION IN SYNT NET

IN SYNT MET
IN SYNT NET

IN SYNT MET
ul

WORD NR ¢ % ARROW

oI+ INITIAL PAKTICLES 1

(OBJ /1 ARROW (INP1@ NAM DRJ FIN NI

NIL Y1)

eI1l, MERGING

(a)

vank TRY Tn EXPAND CONFIGURATION
(ORJ/Y ARPNW (INPI( NODML,DEJ FIN NI|

THINE JINIL )

* AY COMRINING IT wWITH CONFIG OF WORD MR, 4

(3PS DRJECTIVE SING JIf(THING 1)

((3P8 OBJECTIVE SING 1) ((
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experiments

1. FOR HYPOTHESIS @ 1NPG
1, t. CONFIGURATION 3
{NIL &N CINPI pET FIN 3
z» FROM LEFT TO RIGHT
SUCCESSFUL TRANSITIGN FREAM DRI/
TO THE NEW STATE(S)? (oBJrs2 )
MATCH THE FOLLOWING FEATURE COMPLEXES 3
SING
(3PS OBJECTIVE SING D))
SUCCESSFUL SYNT FEAT MaTCH, RESULTING DOMAING
((3PS ORJECTIVE SING V)
NEW FEATURE COMBLEX1 ( (3PS ORJECTIVE SING UNDEF %)
»33> ALL TESTS SUCCESSFUL, NEW CONFIGURATION
({oRJ/2 YARROW (INPLR NDM_ DBJ FIN NIL ((3PS OBRJECTIVE S5ING
UNPEF JYICCTHING Y1XNIL Y FAR (INPO DET FIN INIL )
) «z FROM RIGHT TO LEFT
1, 1, t, FOR WORD 7 an
+ HEAD TAKES NN 0BJECTS OR WROMNG POSTITINN
[Py
wxanw TRY TO EXPAND CONFIGURATION
((ORJ/?2 JARROW (INPI® NOM,DOBJ FIN NIL ((3PS OBJECTIVE SIsf UNDEF
JYCOCTHING JINIL Y [aM (INPA DET FIN INIL 3)
* BY COMBINING 1T WITh CONFIG OF WORD NH, 3
1., FOR HYPOTHESIS : InPS
le 1, CONFIGURATION @
(NI LIKE (TNPS CASESI FIN D))
t» FROM LEFT TU RIGHT
SUCCESSFUL TRANSITION FROM ORJ/2
Tt THE NEW STATE{S3)? tOBJ/3 )
»>»3>> ALL TESTS SUCCESSFUL, NEFW COMNFIGURATIONW &
((DBJ/3 DarRenw (IMP1@ NOM,DBJ FIN NIL ( (3PS OBRJECTIVE SING
UNDEF ) (CTHING YINIL ) (AN (1HPS NET FIM INIL }{LIKE (INPS CASEST FIN
INTL )
«3 FROM RIGHT TO LEFT
1, 1. 1, FOR WORD T | rKE
+ HEAD TAKES Nn DRJECTS DR WRNNG POSITION
2, FOR HYPOTHESIS : INPA :
2, 1. CONFIGURATIUH 13
(NIL FLIES (INPY NOM,CRJ FIN FIN ((OBJECTIVE PLURAL 3PS ) (PLLURAL
IPS YIC(PRAPERTY yINIL J{TIME (INPY NOM,0BJ FIN NI ((OAJECTIVE SIHG
IPS ) CCPROPERTY Yk Inh YMIL Y(LIKE ¢IMPH NOM, ATT ADJ NIL NIL UNDET 3
1
s> FROM (EFT 10O RIGHT
ORDFE TEST SUCCFSSFUL FNY SLOTFILLER
+ MISSTHG CASE OR FUNCTIOM IN SEFM NETWORK
= FROM RIGHT T LEFT
2., 1, 1. FOR WORD § LIKE
ORDER TEST SUCCFSSFUL FOR SLOTFILLER
CONSULT CASE FRAMES WITH BSYNT FEATURFES 3
{(3PS OBJECTIVE SING UNDEF 1)
SUCCESSFUL TRARSITION TN SEM NETW FROM  STMIL/)
TO THFE MEW STATF(S): FIN
RESULTING CASF(8): TO
NEw FEATURE COMPLEX ((3IP5 ORJECTIVE SING UNDEF )]
MATCH FOLLUWING SIM FFATS
(CTHING 1) :
(xnk ANTHMBTE {¥ar THING ACT )
- SEM FEATURES MaTcH SUCCESSFuUL, RESULTING DUMAING
T{THING ) :
*»>>»> A | TESTS SUCCESSFUL, NEW CONFIGURATION 1
(NTL FLIES (INP3 NOM ORI FIN FIN {{ORJECTIVE FPLURAL 3¥P§ )¢
PLURAL 3PS )Y ((PROPERTY J)INIL ) (TIME {INP1 NOM,OBJ FIn NIL ((
NBJECTIVE SING 3PS5 YY((PRUPERTY JJKIND IMIL JT(LIKE C(INP& NOM_ATT A0J
FIN FIN UNDET ) CARRQW {INPI@ HMNM,0BJ FIN NIL ((3PS DRJECTIVE SING
UNDEF JJCITHING YXTD (AN (INPR DET FIN INIL 33Y)
2. 1. 2, FNF WORD 1 FLTFS '
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experiments

OGRNER TEST SUCCESSFUL FAR SLOTFILLFR
CONSULT CASE FRAMES WITH SYNT FEATURFES 1
(3PS QRJECTIVE $1IMG UNDEF 1)
# ND TRANSITINN TN SEM NETWORK
2. 2, CONFIGURATTION
(NTL TIME CINP2 VERAR FIN FIN UMDET C((PRESENT )))(FLIES (INPE
NOM,ORJ FIM NIL ((ORJECTIVE PLURAL 3PS5 )) ((ANIMATE ))uHAT J(LIKE (
INP& NOM_ATT aADJ NIL NTL UNDET )3}
ax» FROM LEFT TQ RIGHT
+ WRONG HEAD OR NO TRANSITIONM IN SYNT NET
<z FROM RIGHT TO LEFT
2, 2, 1. FOR WORD 1 LIKE
ORDER TEST SUCCESSFUL FOR SLOTFILLER
CONSULT CASE FRAMFS WITH SYNT FEATURES 3
(3PS NBJECTIVF SING UNDEF )2}
SUCCESSFUL TRANSITIAN IN SEM NETW FROM  SIMIL/)
TO IME NEW STATE(S5Y: FIn :
RESULTING CASE(S)E T
NEW FEATURE COMPLEX (3PS ORJECTIVE SING UNDEF ))
MATCH FOLLOWING SFM FEATE
((THING D))
(xorR aNIMATE (voRr THING ACT 1))
SEM FEATURES MaTcH SUCCESSFUL, RESULTING DOMATNZ
((THING 1
>>»>» AL TESTS SUCCESsFyl, HEw CONFTGURATIOM ¢
(NIL TIME (INP2 YERB FIN FIN UNDET ((PRESENT )JIV(FLIES (INP3
NOM,OBJ FIN NTL ((ORJECTIVE PLURAL 3PS JI(CANIMATE )YIWHAT ) (LIKE ¢
INPO NOM,A&TT.ADJ FIn FIN UNDET ) (ARROW (INPI2 NOM_OBJ FIN NTIL ({3PS
OBJECTIVE SING UNDEF Y)((THING 33¥TO ) (aN (INP9 DET FIN IMIL 13113}
P. P, 2. FUOR WORD I FLIES
ORDER TEST SUCCESSFUL FOR SLOTFILLER
CONSULT CASE FRAMES WTITH SYNT FEATURFS ¢
((3P5 OBJECTIVE SING UNDEF 1}
+ MO TRANSITION IN SEM NETWORK
2, 2. 3, FOR WARD § TIME
DRPER TEST SUCCESSFUL FOR SLOTFILLER
COMSULT CASF FRaAMES WITH SYNT FEATURES @
{(3PS ORJECTIVE SIMG UNDEF )
¢ NO TRANSITION IN SEM NETWQRK
3., FOR HYPOTHESTS : NPT
3, 1, CONFIGURATTION 3
(NI{, FLIES (INP4 VgRs FIN NIL UNPNET ((PRESENT 3))(TIME (INP1
NOMJOBS FIn NI (FSING 3PS 1) (C(PROPERTY J(THING JINIL INIL Y(LIKE
INPT HOMADV.ARJ NIL NIL MOD }))
a» FROM |LEFT Tg RIGHT
+ WRONG HEAD DR ~D TRANSITIDN IN SYNT NET
<z FROM RIGHT TG |LEFT
3, 1, 1, FOR wORD 3 LIKE
ORNDER TEST S5UCCESSFUL FOR SLOTFILLER
CONSULT ca%F FRAaMES WITH SYNT FEATURES 1
((3P5 OBJECTIVE SING UNDEF 1)
SUCCESSFLUL TRANSITIAN TN SEM NETA FROM  STMIL/{
TG THE NEwW STATE(S]? FIN
RESULTING CASECrS): TTh
MEW FEAYTURE CNMPLEX  ((3PS ORJECTIVE SING UNDEF 31
MATCH FRALLOWING SEM FEATS .
C{THING M)
(XOR AMIMATE (¥pR THING ACT )}
SEM FFATURES MaTCd SUCCESSFUL, RESULTING NOMATIN:
f(THING 3
»»»>» ALL TEST5 SUCCESSFUL, NFW CONFIGURATION ¢
(NIl FLIES (INP4 VERR FIN NIL UNDET ((PRESENT )))(TIME (INP]
NDOM, ORJ FIN NIL ((SING 3PS JIC(PROPERTY I (THING TINIL INIL I (LIKE {
INPT NOMLADV , ARJ FIN FIn MOD JCARRDW (INPLQ NOM,OHJ FIM NIL {[ZF5
ORJECTIVE SING UNDEF 3I(CTHING ))TA Y (aN (INP9 DET FIN INTL 33Y)
. L | D. FDOR unrfh & FI TFS
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ORDER TEST SUCCESSFUL FNR SLATFILLER
+ MISSING CA5F OR FUMCTION IN SEM METWORK

3, 2. CONFIGURATION .

(NTL TIME (INP2 VERKR FIN FIN UNDET ((PPESENT J)))(FLIES (INH3
NOM,QR) FIN NIL ((QRJECTIVE PLURAL 3PS I)[CaANIMATE JI3WWAT I3 {LTRF O
INP7 NOM_ ADV _ADJ MIL HIL H0D )))

s> FROM LEFT 70 RIGHT
+ WRONG HEAD OR ND TRANSITION IN SYNT NET
‘¢3 FROM RIGHT TO LEFT
3, 2. 1, FOR WORD : FLIFS
ORDER TEST SUCCESSHUL FOR SLOTFILLER
COMSULT CASE FRAMES WITH SYNT FEATURES
(3PS DRJECTIVE SING UNREF V)
+ N TRONSITION IN SEM NETHWORK
3, 7. 2, FOR uwillkD @ LIKE
ORNER TESY SUCCESSFUL FOR SLOTFILLER
CONSULT CASE FRAMES wWlTHW SYNT FEATURES :
((3IPS ORJECTIVE SINAR UNDEF ))
SUCCESSFUL YRANSTITINN IN SEM NETW FROM SIMIL /Y
TD THE NEW STATE(S)?! FIn
RESULTING CASE(S)? tn .
NEW FEATURE COMPLEX ((ZPS DRJECTIVE SING UNDEF 1)
MATCH FOLLOWING SEM FEAT:
((THING )
(xOr ANTMATE (x0R THING ACT 1)
BFM FEATURES MATCH SUCCESSFUL, RESULTING DOMATIMS
((THING )
»*»» AL TESTS SUCCESSFUL, NEW CONFIGURATION @
(NIL TIME (INP2 VERB FIN FIN UNDET ((PRESENT )I}VYLFLIES (INP3
NOM _0BJ FIN NIL ((ORJFCTIVE PLURAL 3PS )) ((ANIMATE JIMHAT ) (LIKe
INPT NOM, ADv aDnJ FIN FIn MOD ) (ARRQW (INPIQ NOM,DBJ FIN NIL ((3ZP&
ORJECTIVE RING UNDEF Y)CLTHING I)ITD Y(AN (INP® DET FIN INIL 1))
3, 2. 3, FOR #ORD 1 TIME
QRpFR TEST SUCCESSFUL FOR SLOTFLLLER
CONSULT C£ASE FRAMES WITH SYNT FEATURES ¢
(3PS ORJECTIVE SING UNDEF ))
¢ NO TRANSITIOGN IN SEM NETWDRK
4, FOA WYPOTHESIS 1 INPB

4, 1. CONFIGURATION

(PREDTC LIKE (INPAR VERR FJIN NIL UNDET ((PRESENT )3})(FL1FS (INP3
NOM,OBJ FIN FIN ((PLURAL 3PS IYC(PROPERTY IINIL JY{TIME ({IMFL NOM,CRJ
FIM NIL ((OBJECTIVE SING 3PS YY((PROPERTY JIKINO INTL JINIL )Y

«z FRQM RIGHY TO LEFT
4, 1, 1, FOR WORD = LIKE
ORDER TEST SUCCESSFIH, FOR SLOTFILLER
CONSULT CASE FRAMES WITH SYNT FEATURES 1
({3P5 DBJECTIVE SIMG UNDEF ))
SUCCESSFUL TRaANSITION IN SEM NETW FROM  ENJ/Y
TO THE NEW STATE(S)?! FIN
RESUL TING CASE(53)! WP AT
MEW FEATURE COMPLEX ((3PS DRJECTIVE SING UNDEF )3
MATCH FOLLOWING SEM FEATE:
((THING 1)
THING
SEM FEATURES maTeH SUCCFESSFUL, RESULTING DOMATNG
(ITHING 1)
>»»> AL TESTS SUCCESSFUL, NEW CONFIGURATTIAON
(NIL LIKE [INFB VERS FIN FIN UNDET ((PRESENT JY)(FLIES (INPS
NOM ORI FIN FIN ((PLURAL 3PS ) ((PROPERTY YINIL ) (TIME (INPY NOM, OBJ
FIN NIL ((QORJECTIVE STNA 3PS J)((PROPERTY YIKIND INIL INIL ) C(ARROMW ¢
INPLO NOM,OBJ FIN NIL ((3F5 OBJECTIVE SING UNDEF )Y C((THING }IwWMAT 3¢
AN (INPS DET FIN INTIL 3))
{c)
wkkn VTRY THD EXPANO CONFIGURATIONM @
((NBJ/3 JARROW (INP1® NOM_MBJ FIN NIL {(3PS OBJECTIVE SING UNLEF
JYCOYHING 1INIL YCAN {INPS DET FIM INIL J(LIKE (INPS CASEST Fim INTL

-4.200.-



experiments

1)
w BRY COMBINING [T WITH CONFIG DF wDRD MR, 2
1, FOR HYPOTHESIS : INP3

1. 1, CONFIGURATION 3

(N!h TIME (ITnP2 VERA FIN FIN UMDET C((PRESENT }))(FLIES (IMPX
NOM.08] FIN NIy CCOBJECTIVE PLURAL 3PS5 JIY((ANIMATE ))wHAT 1))

s> FROM [EFT TO RIGHTY
+ WROMG HEAD DR NO TRANSITION IN SYNT NMET.
«z2 FROM R1GHT TO LEFT
f. !, 1, FOR wDRP 3§ FLIES
NROEF TEST SUCCESBFIN, FOR SLOTEILLER
CONSULT CcaASE FRAMES WITH SYNT FEATURES
{{3P% DRJECTIVE SING UNDEF ))
+ NO TRANSITION IN SEM NETWOPRK
1, 1, 2, FOR WORD § TIME
ORDER TEST SULCCESSFUL FOP SLOTFILLER
CONSULT CABE FRAMES WITH SYNT FEATLIRES @
((3PS OBJECTIVE BING UNDEF ))
« NO TRANSTITION IN SEM NETwWORK

1. 2, CONFIGURATION ; .

(NIL FLTES (INP3 NOM OBJ) FIN FIN ((OBJECYIVE PLURAL 3IP§ ) (PLURAL
IPS J)L(PROPERTY JINIL Y (TIME [INP1 NOM,OBJ FIN NIL ((DRJECTIVE SInG
IPS 1Y LCPROPERTY YIKIND INIL 1) '

s> FROM LEFT TO KRIGHT

URDER TEST SUCCESSFUL FOR SLOTFILLER
+ MISBSING CASE OR FUNCTIDN IM SEM METWORK
¢z FROM RIGHT TD LEFT
1. 2. 1. FOR WORD 2 FLTES
GRNER TEST SUCCESSFUL FOR SLOTETILLER
CONSULT [ASE FRAMES wITH SYNT FEATURES
(3PS DRJECTIVE STHG UNDEF ))
+ MO TRANSITIONM IN SEM NETWORK
2, FOR HYPUTHFSTS 3 [wP4

2. 1, CONFIGRURATION .

(eRENIC FLIES (Tnypy yERB FIN MIL UNDET ((PRESENT 1)) (TIME (INP}
NOM.DBJ FIn NI CCSING 3PS D) ((PROPERTY I(THING JINIL INIL )

¢z FROM RIGHT Tt LEFT
2. 1. 1, FOR w04n 2 FLIES
ORPER TEST BUCCFSSFUL FDR SLNTETILLFR .
+ MISKETING CASE NR FUNCTTION TN SEY NETWQRK

1.

dawk FUNCTIOMAL a®0 CARE STRUCTURES wwiun

(YFRA (LInfF [HNOA DRS (FLIES (HMOM,OR] TIME 1)) (NAM,DA] (ARRDw (DET AN
Y1) .
(CASESTIUCTURE (LTXF (NIL FLIES ) (WHAT ARROW YI(FLIES (KIND TIMF 113)
(VERR (TIuME (nNOM.IRJ FLIES Y(NDM a0V A0J (LIKE (NOM_OBJ (ARRMW (DET
Ak 11110

(CASESTRUCTURE (TIME (WHAT FLIFS 1) (LIKE (WHAT TIME )(Ta ARROW )1)
(VERB (FLTES (NNM,0RJ TIME J(NOM, ARV, ADJ (LIKE (NOM,0OBJ (ARROW (DET
AN 31301 ))

(CASESTRUCTLRE (FLIES (WIL TIME JV(LTKE (WHAT FLIES }(TO ARKOW )))
(VERa (TIME tMOM,_ @) (FLYES (MOM,ATT,ADJ (LIKF (NOM_NRT (ARRDW (PET
AN 33313900 )

(CASESTRUGTURE (TIME (WRAT FLIES J)CLIKE (WHAT FLIFS )(TD ARROW 1))
(NOM,ORJ (FLTES (NOM,0RT TIME J(NOM_&TT, ANJ (LIKE (NOM,0BJ (&RROW (
DET AN 1213 M)

(CASESTRUCTURE (FLIFS (KIND TIME )I(LIKE (WHAT FLIES )(TQ ARROW 1))
GIVE INPUT SENTENCE
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EXPERIMENT 16 Functional structure

Problem:
To make clear the functional relations that hold in the

sentence by means of a graphical representation.

Solution:

The introduction of functicnal structures

Example:
We will give the structures as computed and plotted by
the system for the German and Dutch example and for the
following English sentences:
John will have been reading

A very urgent letter has been given to her.
John has c¢iven her a rresent

Results:

-4.202 .-



VERB

b
NOM.OBJ  NOM.DBJ NDH NBJ
LE!N

ATT. ADJ DE'lJEﬁM ATT. HDJ DE
PENSIJNIEHTE Déﬂ EI FBEMDES TAH ﬁl

NDM. DBJ
K1
ATT. ADJ
VONEND
NOM. ORJ ADY AL NDM,OBJ
AMSTEADAM VA K
CASES] DETEAM OP.ADY ATT.AODJ D Dcm

1 T NO LAARTSTE

NONFIN. YERE
RAEARING
AFF, AUX

i

NOM. 0BJ mm-‘:c:ux Nnm-'I‘E AUX

JDLN BEEN
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(W)
NUNFI?L VERE
GIVEN
AFF. ALX

NOM. D8J P DaJ

En -
Dej:m mnrzc.aux s1
BEEN T

()
NONFIN. VERR
EIT;'N
AFF. AUX NOM, DB
PRESENT

NOM, OBJ P oad AM

an
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EXPERIMENT 17: Case structure

Problem:
To make c¢lear the case relations that hold in the sentence

by means of a graphical representation.

Solution:

The introduction of case structures
Experimental setting:

We will compute the structures for the German and Dutch
example and for the following English examples

(¢} John has given her a present

{n} John has given a present to her

(W) She was given a present by her

(W) A present is given to her.

Results:
CASESTAUCTURE
srﬁ FRENDES PENSIONIERTE
AGENT  WHAT Enn#fmr WHAT WHAT
GE) KANONE FRAUSLEIN FRAUSLEIN  GENERAL
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EHSEST?UCTUHE

LARTSTE ¥ v
AGENT W uF-J:nuT T RGENT PLACE
KIND VEEK W VREEMO KIND AMSTERDAM

v CHSESTTUCTUHE
GIYEN
fic SSEE W
(w)
CASESTRUCTURE
GIIZ;

A Sy ﬂuuji:ssss
e gy S
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EXPERIMENT 18: The semantic structure

Froblem:

The extrection of semantic structures from the particles

Experimental setting:

We will give a number of computaticns of semantic structures’
with detailed comments by the program about how this
computation process proceeds.

Before each process we give the sentence and the particle

which forms the basis of the semantic structure.

Results

SEMANT STRUCTURER FQOR 3
(E LET$E? lPT?TENEHY THE ANTHNR NOF THE ARTIMLES )

fLETTER (INP2 ~NoM,0OR) NIE NIL (CUNDEF SING QBJ ) (UNDEF SIHG SURJ IPS
YYCO(THING YINTL (4 (Tnpt DETERM NIL NIL NTL NI IMIL Y(WRITTEN (IMPR
PRE[LADJ NIL (W/2 FIN Y(C(PAST 1Y2DAL ) (AUTHOR (INP9 NOW, 0%J NIL (w/2
FIN YC(PREP RY OFF SVTuG 7IR] VYI((PERIAN 1)4GFNT J(THE (INPA DETFRM NTL
MTL NTL NTL InTL Y (hY (THPT CAaSEST NIL NIL WIL MIL INTIL YC(ARTICLES f
TNPLZ MNOAM ORI MTL NIl (0% DFEF PLUR ARJ VY (ITHING DIRESULT JO0THE
TMPLY DETERM ATy w1 w7 0IL INIL YC(OF (THP1® CAaSES] NTL NTL WIL NIL
PNTL 390D

CREATING TOP OF SEMANTIL STRUCTUWRE

CREATING INITIAL (45K TMAGE

L1}

LI, POPRING P “NFw TAaSY [ anF

PREGENT PHEIANT [H COUNFITHRURATIONS

(LETTFR CTWRZ NAAOAT HTIL NI ((UNDREF SING R ) [UNBEF STING

SURJ 1P8 3y ¢ THING yy0TL Y (A (INPL DETERM NT{ MIL NIL NIL INTL )
ARTTTEN (Fx@? PFm Ay &TL fws2 FTIM Y(PAST YJOLAL ) LAUTHUR (TNPRO
NOMLGAT NIL (#/72 Fis Y((RPREP AY GEF SING OB )Y {(PERSNN JITAGENT ) {THE
(IuPA NETERM NTL 1wty =Th dMIL Y(RY [(TwP? CASEST NTL MTL NIL NIL )
NIL YCARTICLES (14212 wnn OH] 1L NTL ((0F NDEF PLUR NRJ I M(THING )
RESULT 3 (THFE ¢T™NRp1 YETEZY wNTy #IL BT NTL INIL Y (0OF (INP1A CASES]
MTL NTL NTL NJL JNTL 3100

ATTACHWMENT PAOTNT Ty Se™AaNTIC STeICTURFS

WTL

Tor OF ~ndE (FNR JuAl ) e
NI

RREPICATE ND2IE (FOR M0y

NIL
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eIl EXECUTION NE TaS
FUNCTLION (F ARFSE -1 wnE IS3 oar (a]
¥ PRESENT WORN IS FIBJT inWD N CONFIRUNATIOK
¥ DRIECY KRODE [O9PLETFN AN ATTATHES TAa-manTIC STRUNTURE
(01 (PRED RESULTY wRIT YIFRAT (XOR (A4D UNIEF 3TA DRI I CAND UNNEF
SING SURJ TIPS 3131
CHANGING TASK TMaGE AFTER CREATION NF NONE
ATTACHMENT PrRaNT fn SEMANTTIC STRULTHRE:
TOP 0F MODF (FOR Qdapde
01 '
PRENICATE NNDE (FNR M0
fwerT
g DEPENDENT WORMT FALINDE 4
FUNCTIOMN 183 LE1FRN
WORD: A 1S OF FOlETIANWAIRD=TYPE
= N0 (MAKEY WnRng NFFEMNDERT FROS FUNCTINNWARD
= FNS§ EHMPTY
=» NFREMAFNT 4w iR FAyNCT WRITTEN
FUNCTION T8: pREO _and .
WRRAN: WRITTEN [2 UF an)oNnT=TYeyp
SURTYPFE 2)as = PUIBHING NEW T45K TMAGE
= ND O (MORE) WNRNS LEPEGsENT FROM PRESENT WORD

Z1TT, SEMANTIC STFUPTHRE AT PRESENT STAGE!

(N1 (PIEN RESLLT WRIT I (FEAT (YOR (aMND UNDER 2InA OB ) (aND
UHNEF STMG S3AJ 323 133

2l

LI, POPPING 12 uF. Yasd JnMaik
PRESENT POTHNT I cronFlBIRATINN:
(PRITTEN (TNP3 PREv, D] WYL fws2 FIW J0(PAST 170080 ) (ALTHDR
(INFQ NOM _DRY MII (#/p FTn JC(PRFP AY DEF SING NEJ )) ((PEKSON YIA4SENT
YTOTHE (Inp8 DETER~ ol #06 MIL NLL INTL ) (RY {IHPT CASEST NI NTL NIL
NEL INTL YCaRTTELES (papld WA, ORJ WIL NTL ((OF DEF PLUR DAJ 33 C(
THING YIRESULT (T4 CpuPLt NETERM HTL NIL NIL WYL INEL JCOF {TuRYD
CASESY NIL MTL NTL MTL aMTL I
ATTACHMENT 2aINT 1! SEMANTTIC RTIUCTURE:
(CFEAT (ZDR (avry UNDEF STHG DAl J1aMD UNDEF SING SURJ 3PS 1))
TOR OF NMNDE (FOR UALYT
e .
PFEDIéATE NUORE (FMR MON) 2
NTL
READJUSTED ATTACHMEMT POINT:
((FEAT (X% faNp UMDEF SING NBJ ) (AND LNDEF SIWG SUAT TIPS 1)1

LTT, EXECUTION NF TaSK
FUNETION NF @RFSENT Snan IS8T FREN,ADJ

PRESENT WORDSY w9RITTEN 15 OF ARJUNCY=TYPRE
SURTYPE;  JijaL
NOW ATTACHING TPy TODARGUMENTS OF UUALTFIFR

(ARG (RESULT nt1 )
DAL NOME rOMPLFTED A ATTACHEDN
(QUaL (PRED RESLY JRYT V(ARG {SFSULT 0Ot 1))
CRANGING TASK THMahf AfTEX CRFATIOM HOF NULE
ATTACHMENY FEDINT I8 SEHANTIL ST=YCTURF?
TRR OF NORE (FOF aual ) e
DAL
PRENTCATE NONF (FOR MO0
[WRIT
> NEPENQPENT w30 BN AUTHNR
FUNCTTION 18: srm, nag
WOHRDET apTW= 15 {iF ORJIECT<TYPFE
STARTING T ¢ReaTe B UAIFCT NADE
s ARJELT NARE 9P _ETER A%N ATTACHEN TNSEMANTIC STRUCTURE
(N2 (PREN &GF~T wRIT YCeFAT (oD PREP 8Y DEF SInn 085 11)

NOW ATTARKING NQJECT: na TH ARGLMENTS
(ARG {RESULT 21 1CanenT U2 1)
A THDR 445 DERPENNENT MOENS = RUSH NEw TASK TMAGE

= NN (MOREY wWikn® %epesnEnT FROW PRESENT WAdD
#1171, SEMANTIC STRUCTURE AT PRESENT &TaAGR:

(01 (maen 2:30LT wRLT Y(FEAT (X0R (AND UNDEF STMG 0B ) (ANp
UNDEF §TMG AURT APS 1y ) (AL (PREN RESULT WRIT ) (ARG (RESHLILT 01 ) (

AGENT 02 11
(N2 (PRED aGFNT WRIT J(FFAT (aND PHEP BY FEF S5TNG ORT 9))
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[ 3
I
o1, POPPING P MFw TASK [MARE
PRESENT PrIsT Tt ruMFIGURATION?

CAUTHNR (TNEQ NCU, N8 BT fw/2 FTIH Y({PEFP RY NEF SING DRJ 1)
({PERSAN YYARENT Y (THy (IMPA DETERM MIL MIL NIL MIL YNTIL Y08y (TwPY
CASEST NTL MTL NTIL Mt InIL Y(ARTICLFS (I*NP12 NOMJNRI MTIy NTL [(IAF
DEF PLUR ORJ YYLEY«Tha IYRESULT Y(THE (InPi1d DETF®M KIL NTL M1 NIL )
NIL 3 (OF (TMPLa CASEST fTe MIL NMIL NIL ML ON)

ATTACHMENT POTNT TN SEMANTIC STRUCTHUHE:

((FEAT (a4 PIFO WY NFF 816 RJ Y19

ToOP OF NNARE (FOR nijAL12
PREDICATE NODE (FOR MDY g
fwalr
QEANJUSTED ATTACHMENTE POTNTZ
CCFEAT (amd PREP WY DEF SINE ORT YY)

LIT, EXFCUMITAN OF Tahx
FUNCTION OF PRESFENT waen 181 LM NR)
PRESEMT WORD: aufwile 15 NRJECT=TYRE
STARTING TG TRACE NEPennEnT wnARS
=» NEPENPENMT WORN FOIHO Y THF
FUNCTION 153 DETEsm
WORN T THE 15 OF FUMECTINNWORN«TYPE
= N (MORE) SGARns DEPENRERT FRAM FULCTIONWORD
- PDS FHMPTY
B> NEPENPENT W83 FLOUNNT AY
FUNCTION 157 CASFST
WiIRDE RY : 15 OF FUNCTIONWARD=TYPE
= N1 (mARE) 4aRN3 NEPENTDENT FaaM FUnETINNMDRD
- PHS FMPTY
s> DEPENNENT ®I80 Fniwd! aARTICLES
FUNCTION 1S: nOM, DRT
AQRDS ARTICLES 15 OF NRJECT=-TYRE
STARTING TD cReEaATE NEW DBJECT NORE
* QR JFCT MOpE rOMPL g Ten AND BTTACHED THASEMANTILC STRUCTUGE
{0% (PRED RESULT #R1T YJ(FEAT (AMM OF NEF PLUR 0BJ 1))

NOW ATTACWMING (aJEeT: 03 TO ARGUMENTS
(ARG (RFSULTY N3 ) :
ARTICLES H&8 DEFENDENT WORDS - PUSH NEW TASBK Y™MaARF

- ND (MORE) W0RnS nFFEunfRT FROM PRESENT WORD
17T, SEMANTIC 3TRUrTURE AT PEFSENT STAGE:

(o1 (PRER *ESYLT =RIT YIFEAT (X0OR CAND UNPNEF STUR OBJ Y (AND
UNDEF SIMG 5U3] Te5 1)) (0LAL (PREN HESULT WRIT (ARG [HESULY 01 Y ¢
AGENT Q2 I
. {02 (PREN AGENT uRIT J(FEAT (AND PREP RY REF SIMG NEJ )Y (ARG (
RESULT 03 )y

(03 (FRER RESULT WRIT J(FEAT (aMp DF DEF PLUR GAJ 1))

[ 4)

L1, POPPIMNG WP #Fu ThSK TMAGF
PRESEMT PO1AaT 1 rnniof JGURATIONS
(ARTICLES (10212 NOM GRI MTL NIL C((OF DEF PLUR OBJ )Y ((THIMG
YIREBULT Y (THE (TINP9L PETERS NEL ST NI 2TL NI YOOF (TNPI1P CASKST
NTL NTILL NTL NTL 3mMTL )
ATTACHMENT ROIOT Tn SEMANTTIC STHOOTUSE:
{IFEAT (aM) F DEF PLUF OR) 3Y)
ToP OF br0E (FOh b s
ny
PREMTECATE WMRE (FNE MI3Y o
(wRIT ) .
REANJUSTED aTTarwMenT POTNTS
(CFEAT (any NF BEF RPLUF UK Y1)

J1T1, EXECUTIOM OF Tasw
FUNCTINN OF PRESE:T witpn 183 NOM O]
PRESENT WQRND: ARTICLES I3 DRJIENT=TYRE
STARTING T TRACE NpPrUDEST WORNS
=» NEPFNPENT WURN FOUMDET THF
FUNCTION T&: DETFRM
WORD: TwHF C 15 OF FUNCTINNACRN=TYPRF
= NO [(MOREY wi-wi§ UEPnNfofbfjnM FUNCTTIDNWORD _
: = B0J EMPTY



=y DEPENDEST WORD £TndnDI OF
FUNCTION T84 CASRS]
WORDY NF TH5 NF FLNCTIO N WDRD=TYRF
- N0 (M0RE) WOwas DPEPEMPEMT FRAM FUNCTIGNWOED
= N3 EHMFTY
= NQ (MORE] w(RME DfPExyokaT FROM PRESENT WURN
IT1, SEMAATTE ST2UrToEe AY PRESENT STAGE?

(D1 (PREM ESYLT WETT Y(FEAT (XOR (aAMD HINDFF QTHG ORI J(AND
UNREF STING SURJ 3PS 31) (GUAL (PFED RESULT WRTT Y(ARPE (RESULT 01 I
AGENT 12 111 |

(2 (PPED AGENT wPTY JCFEAT (AND PREP HY rFF SING URS 1) (ARG
RESULT 03 11 )

(0% (FREN PFSULT ARIT Y(FFAT (AMD OF DEF PLUR OsJ 31)

[ =)

sl. POPPING UP HMEW TA3K THAGE

PRESENT PDINT I rOnF [GUwaTINONG
NIL

ATTACHYERT POINT IH SeMARTIR STRUCTURE:!
NTL

TDP NF Mape (FOF SUSLY S
MIL

PRENICATE NUOngE (FNR M1R)E
NI

53335 SEMANTIC STRUCTUBE EOMBLETEDR Lew

FINAL NUTPYT,

(01 (FPRED RFESULT WHIT Y(FFAT r¥D® CAND UMEEF SING ORJ ) (AND
UNPEF gING Si0PJ Zos D)1 (UUAL (PREN REBULT WRIT ) (ARG (NESULLT 01 3¢
AGENT N2 1) .

(3p (PPFR AGENT WRTT JIFEAT (amD PREP HY DEF SING ORT Y)(arfn
RESULT D3 111 -

(D% (PREN IESLILT 48TT Y(FEAT (aND OF DEF PLUR MRJ 1)

D:']_

] 1
FEAT GupL
X0R AEE
i ]
FRED Hqﬂ ﬁTF PRED RESULT HGTNT

[ ! 1 [ . T I
BESULT WRIT UNDEF STNG DBJ UNDEF é?hE SUBL 3P5 RESULT WRIT 01 0z
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0
F T 1
FEFT BRG

FHFB HwD REZULT

1 [ r_T I
HE&NT WRIT PREF EY DEF SING Déd 43

o3
T

FEFT

PRED FND

PESULT HHET DF_EEF FLUR OB
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SEMANTTC STRUCTURES FOR 1§ ) _

(BER PENSIONTERTE GEMNERAL SETZTE FINE KANKONE NEBEN EIN FREMDES
FRAU"LEIN )

TsETZTE (Inpd vERS NI FIN NTIL QUAL )Y (GENERAL (IMPX NOM_DBJ NIL NIL ¢
(3pg sInG WA E NEF yom YYC{PERSCN )INIL Y(PENSIONIFRTE (IMP2 ATT,aDd
NIL MIL wIp quép INIL Y(DER (INP1 PETERM NIL NIL NIL NIL INIL INIL )¢
KANONE ¢TNP& nOM.DRJ NI NIL ((3PS SING FEM UNDEF ACE )(XPS SING FEM
DEF ACC )y ((tMING yjjwHar Y(EINE (INPS DETERM NIL NTIL NTL NIL INIL Y3¢
FRA™ EIN (Tup1® ngM.pRJd NIL NIL ((DIR«PREP 3PS NEUT NEF SING ACC ))¢
{PERSON YIENPpnInT 3 (FREMDES (INP9 ATT _AnJ NIL NIL NIL RUAL INIL 3¢
EIN ¢(Inp& DETERM NI NI NIL NIL INTL ) CNEBEN (INPY? CASEST NIL NIL

N N Ynp, N .
cabAT{hG ToP nF SEMANTIC STRUCTURE
CREATING INTTral TaSK TMAGE

t 1

o+ 1. POPPING (P NEW ThgK IMAGE
PRESENT PDINT IN cANFIGURATIONGS
(SETITE (INP4 VERB NTL FIN NIL QUAL )(GENERAILL (INPX NOM OR!
NI{L NTL ¢(3PS SING MALE DEF NOM 1) ((PERSON JYINIL J{PENSINNTIERTE (INP?
ATT ADJY NYL NIL NIL OpaL INIL Y(DER (INP1 DETERM NIL NIL NIL NIL JNIL
INIL J(HANDNE (INPe NOM,ORJ NIL NIL ((3PS SING FEM UMNDEF ACC Y(3PS
SING FEM DEF ACC 1) ((THING YYWHAT YCEINE (INPE DETERM NIL NIL NIL NTL
INIL J)Y(FRAUMLEIN CINPLA NOM,QBJ NTI, NIL ((DIR%PREP 1PS NEUT DEF SING
ACC DI C(PERSON JIENDPAINT ) (FREMDES (INPQ ATT, ADJ NIL NIL NIL BQUAL )
NIL Y(EIN (INPB DETERM NIL MIL NIL NIL JINIL )(NEREN (INPT CASESY NIL
NIL NIL NIL INIL )Y
ATTACHMENT POINT IN SEMANTIC STRUCTURE?R
NIL
TOP OF NADE (FOR AUAL)!
NTL
PREDTICATE MODE (FOR MOD) i
NTL

aI1. EXECUTION OF TaSK
FUNCTION OF PRESENT WQARD 18: yERR
w PRESENT Wnep I% FIRST WORD IN CONFIGURATION
STARTING TO fREATE INITIAL DNBJECT NODFE
« QRJELT NADE COMPLETEN AND ATTACHED TOD SEMANTIC STRUCTURE!
(EXPRESSION {PRED AGENY FP=PLACE )
CHANGING TasX ITMAGE AFTER CREATION NF NORE
ATTACHMENT POINT IN SEMANTIC STRUCTURE!
((PRED AGENT P=PLACE )
TOP OF NORE (FOR RUAL)S
EXPRESSION
PRPENICATE NODE (FOR MDDt
(P=PACE 1}
STARTING TO TRACE DEPENDEMT WORDS
g» DEPENDENT WORD FOUND! GEMERAL
FUNCTION TS§: NOM_DRJ
WORDZ GRENERAL 15 OF NBRJECT«TYPE
STARTING TO CREATE NEW DRJECT NORE
# ORJECT NOPE cOMPLETED AND ATTACHED TN SEMANTIC STRUCTURE!
{01 (PRED PERSDN ENTITY Y (FEAT (aND 3PS5 SING MALE DEF NOM Y1)
NOW ATTACHING ORJECTT D TD ARGLMENTS '
faRG (aGENT 09 33
GENERAL HAS NEPENDENT WORDS = PUSH NEW TASK TMAGE
=» NEPENDENT WORD FAUNDT wANONE
FUNCTION TS1 NOM, NBJ
WORD: KANMNE ‘ 15 OF ORJELT=TYPE
STARTING TO CREATE NEW ORJECT NODE
* NRJECT NOQE COMPLEYED AND ATTACHEDR TA SEMANTIC STRUGCTURE:
NP (PRFEM THTNAR FNTITY Y (FEAT (XOR (AND 3PS SING FEM UNDEF ACC
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Y (AND 3PS SING FEM DEF aCC 11))

NOW ATTACHING ODBJECTI n2 TO ARGUMENTS
(ARG (AGENT 01 ) [WHAT 02 ))
KANONE HAS DEPENDENT WORDS = PUSH NEW TASK IMAGE

a» DEPENDENTY WORD FQUNDS FRAUM™LEIN
FUNCTION I8: NOM, 0OR]
WORD! FRAULEIN 18 OF DRJECT=TYPE
STARTING TD cREATE MFW DAJECT NORE
* ORJELT NODE cOMPLETED AND ATTACHED TO SEMANTIC STRUCTURES
(n3 (PRED PERSON ENTITY J(FEAT (aND DIRwPREF 3PS NEUT nEF SING
AEC 1))
NOW ATTACHING DMBJECT 03 TO ARGUMENTS
(ARG CAGENT 01 Y(WHAT Q2 JCENDPOINT 03 ))
FRAUVLEIN HAS DEPENDENT WORDS = PUSH NEW TASK TMAGE
= NO (MOREY WNRDS DEPENDENT FROM PRESENT WORD :

+ITI, SEMANTIC STRUCTIIRE AT PRESFNT STAGE:!

;*PRESSIDN (PRED AGENT P=PLACE Y(ARG C(AGENT 01 J(wHaT 02 3¢
ENDPOINT 03 73))

(a1 (PRED PERSON ENTITY J(FFAT €AND 3PS SING MALE DEF NOM )))

(02 (PRED THING ENTITY YCFEAT (X0R (aND 3PS SING FEM UNDEF 4ALC
Y{AND 3PS SING FEM DEF ALC )3))

(0% (PRED PERSON ENTITY )Y(FEAT (AND DIR4PREP 3PS NEUT DEF SING
ACC 1))

t 2]

.1, POPPING UP NEW Ta8SK IMAGE
PRESENT POTNT IN CONFIGURATIONY
(FRAUPLEIN (INPL1O NDM_N0BJ NIL NIL C((DIR«PREP 3PS NEUT DEF
S5ING AcC jy ((PERSON ))ENDPDINT J(FREMDES (INPQ ATT,ADJ NIL NIL NIL
BUAL INIL §(¢EIN (INPR PRETERM NI MIL NIL NIL INIL ){NEREN (INPT
CASEST MIL NYL NIL{ NIL jINIL )3
aTTACHMENT POINT IN SEMANTIC STRUCTURE®
{(FEAT (aND DIR*PREP 3PS NEULT DEF SING ACC )))
TOP QF NORE (FOR QuUAL)!

03
PRENICATE NORE (FQR wmOD)t
(EnTITY D
REANJUSTED aTTACHMEMT PDTNTS
({FEAT (aND DIR«PREP 3PS5 MNEUT DEF SING ACC )))

I, EXECUTION OF TaSk
FUNCTION DF PRESENT WORD IS8: MOM,0RJ
PRESENT WDRD3 FRAUMLEIN I8 NAJECT=TYPE
BTARTING TO TRACE DEPENDENT WORDS
z» DEPENNENT WORD FOUNDI FREMDES
FUNCTION 8% ATT_ anJ
WORD: FREMDES 15 OF ADJUNCY=TYPE
SURTYPEL QUAL « PLUSHMING MEW TASK TMAGE
e>» NEPENDENT WORD FOUND! EIN
FUNCTION 18t DETERM
WORPNI EIN 15 OF FUNCTINNWORD-TYPE
= N0 (MORE) WORDS PEPENDENT FROM FUNCTIONWORD = PDS EMPTY
z» NEPENDENT WORD FOUND?E NEREN
FUUNCTIOQM I8! CASEST
WORNE NEREN 18 OF FUNCTIONWORD=TYPE
= NO (MOREY WnRpS DEFENDENT FROM FUNCTIONWORD « PDS EMPTY
= N0 (MORE) wWwORMS DERENDENT FROM PRESENT WORD

«I11. SEMANTIC STRUCTURE AT PRESENT STAGE!

(EXPRESSION (PRED AGENT PePLACE Y (ARG (AGENT 01 )Y (WHAT 02 ) (
ENRPATINT 03 1))

(N1 (PREN PERSON ENTITY Y(FEAT (AND 3P3 SING MALE DEF NOM 1))

(n? (PRED THING ENTITY J(FFAT (XOR (AND 3IPS SING FEM UNDEF ACC

Y(anNn 3PS SING FEM nEF ACC )M
(03 (PRED PERSON ENTITY )Y (FEAT (AND OIR«PREP 3PS NEUT DEF SING

ACC )}
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t 31

,1. PDOPPING UP NEW TARK TMAGE
PRESENT POINY TN cONFIGURATIONG
(FREMDES (INPg ATT,ARJ NIL NIL NIL GUAL INIL )
ATTACHMENT palNT Iy SEMANTIC STRUCTURE:
(CFeaT CaND DIR*PREP 3PS NEUY DEF STNG ACC )Y)
TOP OF NODE (FOR QUaLl:
03
PREDICATE NORE (FUR MonY s
NIL
READJUSTEn ATTACHMENT POINT:
[C(FEAT (aND N{R»=PREP 3PS NEUT DEF SING ACC )1}

IIIO EXECUTION OF Task
FUNCTION OF PRESENT WORD IS: ATT,ADJ
PRESENT WORD1 FREMDES I8 OF ADJUNCT=TYPE
SURTYFE} QUAL
STARTING TO CREATE NFW ADJUNCT NODE
NOW ATTACHING TOPt N3 TR ARGUMENTS OF RUALIFIER
{ARG (WHAT 0O 1)
 QUAL NODE COMPLETED AMD ATTALCHED!
fQUAL (PRED WHAT P=PRAOP Y [ARG (WHAT 03 )))
CHAMGING TaASK TMAGE AFTER CREATIOM OF NODE
ATTACHMENT POINT IN 3FMANTIC STRUCTURE!
((ARG (WHAT 03 1))
ToPr 0F NANE (FOR nuaL):
QUAL
PREMICATE NODE (FDR MOD) 1
{P=PROP )
STARTING TO TRACE DEPENDENT WORES
= NO (MpRE) WORDS DEPENpENT FROM PRESENT WOR{

L1111, SEMANTIC STRUCTURE AT PRESENT STAGE!

(EXPRESSION (PRED AGENT P=PLACE ) (ARG (AGENT 01 3 (WHAT D2 )(
ENDPOINT 03 1))

(N1 (PRED PERSON ENTITY J(FEAT (AND XPS SING MALE DEF NOM )))

(02 (pRED THING ENTITY Y(FEAT (XOR (AND 3PS SING FEM UNDEF ACC
I1CaND 3PS SING FEM DEF ACC ))))

(03 (PRED PERSON ENTITY J(FEAT {aAND DIRwPREP 3PS NEUT DEF SING
act ¥ (QUAL (PREp WHAT P=PROP } (ARG (WHAT 03 1}))

t 4

LI, PAPPING UP NEW TaASK TMAGE
PRESENT POTNT IN CONFIGURATION:
(KANMANE ¢INPs NOM_DAJ NIL NI ¢(IPS SING FEM UNDEF ACC (3PS
SInNG FEM DEF ARC 1) ¢ CTHING )IWHAT YC(EINE (INPS DETERM NIL NIL NIL NIL
INIL 1)
ATTACHMENT POINT In SEMANTIC STRUCTURE:
CCFEAT (XOR [aND 3PS SING FEM UNDEF ACK Y (AND TIPS SING FEM
BEF act 1M
TaOP OF NODE (FOR QUALYE
ne
PREDICATE NODE (FAR MOD) &
(ENTTTY 3
READJUSTED ATTACHMENT POINT:
f(FEAT €XDR faND 3PS5 SING FEM UNDEF ACC ) {AND 3PS SING FEM
BEF AcC 1My

211, FXECUTION OF TaSkK
FUNCTION OF PRESENT WORD IST NOM,0B8)
PRESENT WORD: W aNONE 1S ORJECT=TYPE
STARTING TO TRACE DEPENRENT WORNS
s» DEPENDENT WORD FOUNDE F£INE
FUNCTION ISt DETERM
WORDE EINE 19 OF FUNCTIONWORG=TYPE
= Np (MARE) Woehg DEPENDENT FROM FUNCTIONWORD = PDS EMPTY

= NO (MORE)Y WPRDS DEPENDENT FROM PRESENT WORD
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oIT13, SEMANTTIC STRUCTURE AT PRESENT STAGE:

(EXPRESSTION (PREN AGENT P=PLACE ) (4RG {AGENT 01 ) (WHAT 02 3¢
ENDPDINT D3 1)) _
fn1 (PRED PERSON EMNTITY J{FEAT (AND 3PS SING MALF DEF NOM Y9)
(D2 (PRED THING FENTITY J(FEAT (XOR {AND 3PS SING FEM UNDEF ACC
JOAND 3PS SING FEM DEF ACC 1Y) _
" (D3 (PRED PERSON ENTITY Y(FEAT (AND DIR«PREP 3PS NEUT DEF SING
" ACC 1) (QUAL (PRED WHAT P=PROP J (ARG (WHAT 03 J)1))

r 5

L1, POPPING UP NEW TA8K IMAGE
PRESENT POINT IN CONFIGURATIONT
(GENERAL C(INPx NOM_DOBJ NTL NTL ((3IPS SING MALE DEF NOM Y1) ((
PERSON 3})AGENT J(PEMSIONYERTE (INP2 ATT,ADJ NIL NIL NIL QUAL INIL )¢
DER fINPY DETERM wmIL WIp NIL NIL INIL INTL Y
ATTACHMENT POINT TN SEMANTIC STRUCTUREE
C(FEAT (anD 3PS SING MALE DEF NOM 11}
TOP OF NODE (FOR QUAL)1
01
PPEnIEnTE MOpDE (FOR MON):
(EnTITY )
READJUSTED ATTACHMENT POINT:
[CFEAT (ann 3PS SING MALE DEF NOM 1Y)

«IT. EXECUTION OF TaSk
FUNCTION OF PRESENT WNRD 183 NOM,0RJ
PRESENT WORD: GENERAL 15 DRJECT=TYPE
STARTING T0 TRACE DEPENNENT WORDS
m» DEPENDENT WORD FOUND® PENSIONTIERTE
FUNCTION 1S% ATT,&nJ
WORMD: PENSIDNIERTE IS8 OF ADJINCT=TYPE
SURTYPET QuUAL » PUSHING NEW TASK IMAGE
s» DEPENDENT WORD FOUNDE DER
FUNCTION I8t DETERM
WORDY DER 1S OF FUNCTIONWORD=TYPE
= NO (MORE) wORDS NEPENODENT FROM FUNCTIONKORD, = PDS EMPTY
= NO (MORE) wDgD§ DERENNDENT FROM PRESENT WORD

«I11. SEMANTIC STRUCTURE AT PRESENT STAGE:

(EXPRESSTION (PRED AGENT PaPLACE (ARG {AGENT 01 )Y (WHAT n2 3¢
ENDPOINT D3 311y

(Nl (PRED PERSON gNTITY J{FEAY (AND 3IPS SING MALE DEF NOM 1))

(Dp (PREpD THING ENTITY Y(FEAT (XOR (AND 3RS SING FEM LUNDEF ACC
Y(ahn 3PS SING FEM DEF aCC 3111

t03 (PRED PERSON ENTITY 9(FEAY (AND DIR#PREP 3PS NELT DEF SING
ACC 1) COUAL (PRED WHAT P=PROP ) (ARG (WHAT 0% 11Y)

18]

], POPPINE LIP MEW TASK TMABE
. PRESENT POINT IN CONFIGURATION?
{PENSTIONTIERTE (INP2 ATT,.ARJ NIL NIL NIL RUAL 3INIL )
ATTACHMENT POINT IN SEMANTIC STRUCTURES
((FEAT C[aND 3PS SING MALE DEF NUM 1))
TaP OF Mong C(FOR QUaALY? '
ni
PR M FAR MON)t
ED&?CTE ane ¢

RPeanJUSTED aTTACHMENT POINMTE
((FraT (aNp 3ps SING MALE DEF NOM 1))
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*11s EXECUTION OF TaSK
FUNCYION OF PRESENT WORD 18I ,77
PRESENT WORD1 PENSTONTERTE fs nﬁufnJUNcT-TYPE

SURTYPE] A
sTirTING TB EReaTe NEW ADJUNCT NADE
NOW aTTaACHING TOPI 4y TO ARGUMENTS 0OF GUALIFIER

(aRE (WWaT D1 Y)
* QUuAL NODE COMPLETED AND ATTACHED!
tQuaL ¢PREN WHAT P=pRoP ) (ARG {wHAT 01 1))
CHANGING Ta8%K IMAGE AFTER CREATION OF NODE
ATTACHMENT POINT [N SEMANTIC STRUCTURET
[(aRe (WHAT 01 I
ToP nF NADE [FOR QUAL)?
BUAL
PREQICATE MODE (FOR MODY3
(F=prOP )

STARTING TN TRACE NEPENQENT WORDS
= NO {MORE) WQRDS DEPENPENT FROM PRESENT WORD

#1111 SEMANTIC STRUCTURE AT PRESENT STAGF!

(EXPRESSION {PREn AGENT P«PLACF ) (ARG (AGENT 01 ) (WHAT 02 )¢
ENDPDINT DY 113

(N1 (PRED PERSON ENTITY Y (FEAT [AND 3PS SING MALE DEF NOM 1)(
QUAL (PRED WHAT P.PROP 3y (ARG (WHAT 01 ))))

(02 (PRED THING ENTITY J(FEAT {XDR (AND 3PS SING FEM UNDEF ACC
Y{aND 3PS SING FEM DEF ACC )1

(PRED PERSON ENTITY ) (FEAT

Eus (A RwPREP XPS NEUT NEF SING
AeC 13t{0UAL (PRED WHAT P=PROP JY[ARG (WH 1N

L7

1. POPPING UP NEW TASK TMAGE
PRESENT PROINT tN pONFIGURATION?

NIL
ATTACHMENT POINT IN SEMANTIC STRUCTURER
NIL
TOP OF NODE (FOR Qual)t
NIL _
PRENICATE NOpDE (FOR MGD)1
NIL

>35> SEMANT%: STRUCTURE COMPLETED NOW
WA Tt

{EXPRESSTION (PRED AGENT PePLACE ) (ARG (AGENT 01 ) {WHAT 02 )¢

ENDPOINT 0% 333 :
© (pl C(PRED PERSON ENTITY 1(FEAT C(AND 3PS SING MALE DEF NOM ))(

GUAL (PRED WHaY P-PROF (ARG (WHAT 01 111}

to2 (PRED THING ENTITY )Y(FEAT (XOR (AND 3IPS SING FEM UNDEF ACC
YCAND IPS SING FEM DEF ACC J1))Y

(0% ¢(PRED PERSON ENTITY Y(FEAT (aAND DIR«PREP 3PS NEUT NEF SING
ACE Y)Y (RUAL (PRED WHAT P=PROP Y (ARG (WHAT 03 13))
END nF FILE nyeInG INpPUT
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EXPHE'SSIDN
i wﬁ%ﬂ?ﬁm |
AGENT P-PLACE 01 |

s

FERT
P P T

PERSON ENTITY 3PS SING MALE DEF NOM WHRT P-PROP 01

L w
PERSON ENTITY DIRPREP 385 NEUT DEF SING ACC WHAT P-PROP

P

o
THING ENYITY 985 SING FEM UNDEF RCC 3PS SING FEM DEF ACC
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%5??”I&°;ﬂ§$855¥55505259‘xxuo DOET NOGAL VREEMD DE LAATSTE WEEK )
(DOET (INP6 VERB NIL FIn NIL GUAL Y(KIND CINPS NOM,ORJ NIL NIL ((SING
3P NEYT DEF )3y ((PERSAN JINIL ) (WONEND (INP4 ATT, ADJ NIl FIN NTL QUAL
YCAMSTERDAM (INP3 NOM,OmJ NIL NIL ((LOC 3PS SING NEUT M) CLLPLACE 1)
PLACE J(IN (INP2 CASESI NIL NIL NIL NIL INIL INIL INIL )(HET (INPI
DETERM NJL NIL NIL NIL JNIL INTL ) (VREEMD (INPR ADV,ADJ NIL NIL NIL
MOD 3 (NOGAL ¢INPT OP_aby NIL NIL NTL MOD INIL II(WEEK {INR{{ NAM OB

NIb NIL ((pEF. 3PS STNG -TI MALE CONC )3 ((TIME J)WHEN J(LAATSTE (INP1D
abh A8y SIER PR S TS INTL T (52 Fadee CpETERMINTL NSNS NG ONGL
1))

CREATING ToP DF SEMANTIC STRUCTURE
CREATING INITIalL TaSKk IMAGE

{1

o1. POPPING )P NEW TASK IMAGE
PRESENT POINT IN cONFIGURATIONG
(DOET (INP& VERB NIL FIN NJL QUaL ) (KIND (INPS NOMOBJ NIL
NIL C((SING 3PS NEUT DEF Y)(CPERSON JYINTIL )Y CWOMEND (INP4d ATT,ADJ NIL
FIN NIL QUAL Y(AMSTERDAM (INP3 NOM,0ORJ NIL NIL (CLOC 3PS SING NEUT J)
((PLACE YIPLACE YCIN (INP2 CASESY NIL NIL NTL WNIL INIL YNIL INIL O
HET (INPy DETERM NIL NIL NIL NTL INIL INIL Y(VREEMD (INPE a&DV,ADJ NIL
NIL NTIL MOD Y (NOGAL (INPY OP.ADV NIL NIL NIL MOD IMNIL J){WEEK (INP11
NOM, 0B8] NIL NI (CDEF 3p8 SING TIM MALE CONEC }) ((TIME )YIMWHEN 3¢
LAATSTE CINPIOD ATT. AR NIL NIL NIL QUAL INIL )Y(DE (INP9 DETERM NI
NIL NIL NIL INIL 1))
ATTACHMENT PQOINT IN SEMANTIC STRUCTURE?
NIL
ToP OF NODE (FDR QuaLlly
NIL

PREDICATE NODE (FNR MOD):
NIL

»I1le EXECUTINN OF TaSK
FUNCTION OF PRESENT WNRD I8: yERR
* PRESENT WORp IS FIRST WORD IN CONFIGURATION
STARTING T REaTE INITIAL OBJECT NDDE _
an OnJecT NOAE COMPLETED AND ATTACHED TD SEMANTIC STRUCTURE:
(EXPRESSION (PRED AGENT P=BREMAVE ))
CHANGING ragK IMAGE AFTER CREATION OF NODE
ATTACHMENT POINT IN SEMANTgc STRUCTURE?
({PRED AGENT PepEHAVE 1))
TOP OF NODE (FOR QUaAL)I
EXpRESSION
PREQICATE NOQE (FNR MON):
(Pm=BEHAVE )
STARTING TO TRACF DEPENpENT WORDS
a» DEPENDENT WORD FOUNDEI WIND
FUNCTION T8t NOWM 0B8]
WORD?Y KIND . 1S OF DRJECT-TYPE
STARTING T0O CREATE NEW 0BJECT NODE
* OBRJECT MNODE COMPLETED AND ATTACHED T SEMANTIC STRUCTURE:
(0L (PRED WHD PwFaM Y(FEAT (AND SING 3PS NEUT DEF 1))

NOW ATTACHING OBJECTS 01 TQ ARGUMENTS
(ARG (AGENT 01 )
KIND HAS DEPENDENT WORDS = PUSH NEW TASK IMAGE

a» DEPENDENT WORD FQUNDI YREEMD
FUNCTION IS3 aQv,_aDnJ
WORD! YREEMD 18 OF ADJUNCT=TYPE
SURTYPEY MOD = PUSHING NEW TASK IMAGE
s» DEPENDENT WORD FOUNDT WEEK
FUNCTION TI3! NOM_ 0R]
WRRNE WFEK 15 OF DRIFCT«TYPE
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STARTING TO CREATE NEW OBJECT NODE
w ORJECT NDDE COMPLETED AND ATTACHED TO SEMANTIC STRUCTURE:
{02 (PRED PART TIME*SEQ Y{FEAT (AND DEF IPS SING TIM MALE CONC

M
NOW ATTACHING OR.JECTt 02 TO ARGUMENTS
(aRB [AGENT 01 ) (WHEN N2 ))
WEEHX HAS DEPENDENT WORDS = PUSH NEW TASK IMAGE

= NO (MORE) WORpDS nEPENDENT FROM PRESENT WNRD
«J1I, SEMANTIC STRUCTURE AT PRESENT STaGE?

(EXPRESSTION (PRED AGENT PeBEMAVE ) (ARG (AGENT 01 I (WHEN D2 I))

{01 (PRED WHO P=FaM Y(FEAT (AND SING 3PS NEUT DEF 1))

(02 (PRED PART TIMEwSEQ ) (FEAT (AND DEF 3PS SING TIM MALE CONC
1))

[ 2]

.1, POPPING UP NEW TASK IMAGE
PRESENT POINT IN CONFIGURATIONS
(WEEK (INP13y NOM,08J MNIL NIL ((DEF 3PS SING TIM MALE CONC Y1) ¢
(TIME )IWHEN YCLAATSTE CINPYO ATT_ ADJ NIL NIL NIL QUAL INIL J(DE ¢
INPY DETERM NII NIL NIL NIL INTL )
ATTACHMENT PQINT [N SEMANTIC STRUCTURER
((FEAT (AND DEF 3PS SING TIM MALE CONC J))
ToP oF NoDE (FoR auab)?
02

PREDICATE NODE (FOR MOD)®
{TIME=SED )
READJUSTED ATYTACHMENT POINT:
CCFEAT (AND DgF 3PS SING TIM MALE CONC 1))

o 11, EXECUTION OF TASK
FUNCTION OF PRESENT WORD IS3 NOM,0BJ
PRESENT WORD1 WEEK 15 ORJECT-TYPE
STARTING TO TRACE DEPENPDENT WDRDS
ax» DEPENDENT WORD FOUNDZ | AATSTE
FUNCTION IS4 ATT,ADJ
WORDE LAATSTE 18 OF ADJUNCT=TYPE
SUBTYPEL npuaL = PUSHING NEW TASK IMAGE
m» DEPENDENT WORD FOUNDS pg
FUNCTION 181 nETERM _
WORDY DE 15 0OF FUNCTIONWARD=TYPE
« NO {MORE) WNRpS DEPENDENT FROM FUNCTIONWARD = PDS EMPTY
e NO (MNgRE)Y WORDS DEPENDENT FROM PRESENT WORD

o111+ SEMANTIC STRUCTURE AT PRESENT STAGE:

{E XPRESSTON (PREp AGENT P=BEHAVE ) (ARG (AGENT 0L JY(WHEN 02 ))
(0 (ERED wha PERaM 3 (FEAT (aNR S%NG 3PS NEUT DEF ))) )

{02 (PRED pART TIMESSER )Y(FEAT (AND DEF 3PS SING TIM MALE CONC

I POPPING UP NEW TASK IMAGE
PRESENT POINT IN CONFIGURATIDNE
CLAATSTE CInNPL@A ATT,ADS NIL MNIL NIL QUAL INIL 1)
ATTACMMENT POINT IN SEMANTIC STRUCTURES
({FEAT (aND DEF 3PS SING TIM MALE CONC )3)
ToP nF NODE (FprR puUAL)Y1

ne
PRENICATE NODE (FOR MOD) 1
NTL
REANDJUSTED ATTACHMENT POINTI
[FEEAT fANM DEF 8PS STNE TIM MALF £ONF Y)Y
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CONT mm wmiane obpy - e T E—— -

L11, EXECUTION OF TaSk
FUNCTION OF PRESEMY WORD ISt ATT,aDt
PRESENT WORD1 | saTSTE 1S OF ADJUNCTwTYPE
SUBTYPE} AuaAL
STARTING Y0 pcRE4TE NFW ADJUNCT NODE
NOW ATTAEHING TOP1 p2 TO ARGUMENTS OF GUALTFIER
( * 2 1))
RO NoBR B e e ren anp aTTACHEDT
(QUaL (PREp OfF*WWaT P=gRDER LAST ) (ARG (OF«WHAT 02 1))
CHANGING TaSk IMAGE aFTER CREATION OF NDDE
SEMANT TRULTURE
ATTAGEMENT BOINT gn SENYTIC 8 '
TOP OF NAODE (FOR O aL):
GUAL
PREDICATE NOpe (FOR MOD)

(LAST 3
STARTING TO TRACE DEPENDENT WORDS
= NO {MOREY WORDS DEPENDENT FROM PRESENT WORD

« 111, SEMANTIC STRUCTURE AT PRESENT STAGE:

(gXPRESSION (PREp AGENT P=BFHAVE ) (ARG (AGENT 0O ) (WHEN 02 1))

(0 (PRED wWD PeFaAM }(FEAT (AND SING 3IPS NEUT DEF I ))

(o2 (PRED PART TIME®SER ) (FEAT {AND DEF 3PS SING TIM MALE CONC
1Y taual, {PRED DF«WHAT PwQRDER LABT ) (ARG (DFaWHAT 02 )1))

t 4]

o1, POPPING UP NEW TaSK IMARE
PRESENT POINT IN cONFIGURATIONY
(VREEMD (INPp ADV,.ADJ NIL NIL NIL MOD ) (NOGAL [(INPT OP,aADY
NIL NIL NIL MOD INIL 1)
ATTACHMENT POTINT IN SEMANTIC STRUCTURE®
(P=REHAVE )
T0Op OF NDDE (FOR pualldt
EXPRESSION
FRENICATE NODE (FOR MOD)1
NIL
READJUSTED ATTACHMENT POTMT:
(P=BEHAVE 1}

o11, EXECUTION DF TaSK
FUNCTION OF PRESENT WNRD ISt ADV,ADJ
PRESENT WQORDY VREEMD IS OF ADJUNCT=TYPE
SUBTYPE1 Mon
STARTING T0 cREATF NEW ADJUNET NODE
* M0OD NODE COMPLETED AND ATTACHED!
{MOD [(PREP WRAT PROP STRANGE )}
EHANGING TASK TwaAGE AFTER CREATION QOF NQODE
ATTACHMENT POINT IN SEMANTIC STRUCTURED
{(PRED WHaT FROP STRANGE M)

TP fiF NpBRE (FoR QuUAL) !
MQD

PREDICATE NONE (FDR MDD} !
{STRANGE
STARTING TO TRACE NFEPENRENT WORDS
» NDEPENDENT WORD FOUNDET NOGAL
FUNCTION I8t Qf AnDv
WORD: NOGAL IS OF ADJUNCT=TYPE
SUBTYPEL ™an = PUSHING NEW TASK IMAGE

- MO (MOREY WORDS DEPENRENT FROM PRESENT WOHD

a111. SEMANTIC STRUCTURE AT PRESENT STAGE)

(EXPRESSTION (PRED AGENY P=BEHAVE (MO0 (PRED WHAT PROP STRANGE )
1Y CARG (AGENT 01 ) (WHEN 0P )))

(01 (PRED WHD P=FaM ) (FEAT (AND SING 3PS NEUT DEF 3))

(02 (PRED PART TIME®SER ) (FEAT (AND DEF 3PS SING TIM MALE CONC
1)enual [(PREp OFsWHAT P=ORDER LAST ) (ARG (OFwWHAT 02 })1)
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t 5

21, POPPING LIP NEW TASK IMAGE
PRESENT POINT IN CONFIGURATIONG
(NOGaL C(INPT OP, A0V NIL NIL NIL MOD INIL )
ATTACHMENT POINT IN SEMANTIC STRUCTURE:
(STRANGE )
TOP OF NODE (FOR qUAL)?
MOD
PREDTICATE NODE (FOR MOD):
NIL
READJUSTED aTTACHMENT POINTY
(STRANGE )

11, EXECUTION OF TASBK
FUNCTION OF PRESENT WQRD IS: Qp,ADV
_PRESENT WORD?! NOGAL I3 OF ADJUNCT=TYPE
BURTYPE: MOD
STARTING TO CREATE NEW ADJUNCT NODE
* MOD NODE CQMPLETED AND ATTACHED!
(MOD (PRED WHaT PROP RATHER 1)) _
CHANGING TASK IMAGE AFTER CREATION DF NONE
ATTACHMENT POINT IN SEMANTIC STRUCTURE?S
((PRFD WHAT PROP RATHER ))
ToP oF NODE (FOR nuaALY:

PREO?ERTE NOQRE (FOR MOD)1
(RATHER )
STARTING TO TRarE DEPENDENT WORNS
= NO (MDRE) WORpS pgPEMNENT FRAOM PRESENT WORD

«11%s SEMaANTIC STRUCTURE AT PRESENT STAGE:

(EXPRESSION [PREN AGENT P=REHMAVE (MOD (PRED WHAT PROFR STRANGE
MOD (pRED WHAT pPROP RATHER ))1)) (ARG CAGENT 0% )Y {(WHEN 02 1))

(o, (PRE” WeN PaFaM YC(FEAT (AND SING 3P3 NEUT DEF 1))

(n2 (PR 8 PART TIME«SEQ Y(FEAT (AND DEF 3PS SING TIM MALE ECONC
YJEQUAL C(PRED OFeWMaT P=QORDER [AST ) (ARG (OF»WHAT 02 11))

[ &)

»1s POPPING UP NEW TASK TMAGE
PRESENT POINT IN pONFIGURATIONS
(KIND (INPS NOM.OBJ NIL NIL C((SING 3PS NEUT NEF J)(CPERSON 1)
AGENT ) (WONEND (INPg ATT_ ADJ MIL FIN NIL QUAL )(AMSTERDAM (IMFPTZ
MNOM,0BJ NIL NIL C((LOC 3PS SING NEUT 33} C(PLACE -)IPLACE J(IN (INPE
CASEST NIL NYL NTL NIL INIL INIL INIL 3CHET C(INPi DETERM NIL NIL NIL

NIL INIL INIL )
ATTACHMENT POINT IN SEMANTIC STRUCTURE?!

((FEAT faND SING 3PS NEUT DEF 1))
TOP OF NODE (FDR QUAL):

01
PREDICATE NONE (FOR MQOD}:
(P-FAM b]
READJUSTED ATTACHMENT PQIMTI
CCFEAT (aND SING TIPS NEUT DEF )))

JIT, EXECUTINN OF TaSK
FUNCTION OF PRESENT WORD IS5t Nom,0BJ
PRESENT WARDT K IND 1S DRJECTATYPE
STARTING TN TRacE DEPENDENT WORDS
&> NEPENDENT WORD FOUNDE WONEND
FUNCTION IS8 ATT,aDJ _
WORDT WONENMD 15 OF ADJUNCT=TYPE
SUBTYPE: Quat w PUSHING NEW TASK YMAGE
a» DEPENDENT WORD FOUNDE HET
FUNETION 183 NETERM
WORDI wEY 18 OF FUNCTIONWORD=TYPE
= No (MOREY WoRps DEPENDENT FROM FUNCTIONWORD « PDS EMPTY
= No (MpRE) WpprDs DEpENDENT FROM PRESENT WORD
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»I11. SEMANTIC STRUCTURE AT PRESENT STAREL

{EXPRESSTON (PREp AGENT P=BEHAVE (MOD (PRED WHAT PROP STRANGE ¢
MOD (PRED WHAT PROP RATHER 11X (ARG (AGENT Q1 )(WHEN 02 )))

(ol (prED wHg p=FAM J(FEAT (AND SING 3PS NEUT DEF 3))

(02 {PREpy PART TIME*SEQ ) (FEAT (AND DEF 3PS SING TIM MALE CONC
1) (GUAL (PRED DF«WHAT PORDER LLAST ) (ARG COFwWHAT D2 13))

tm

«I, POPPING LIP NEW TASK. IMAGE
PRESENT POINT IN CONFIGURATION:
(WONEND (INPY4 ATT,.ADJ NIL FIN NIL QUAL ) CAMSTERDAM (INP3
NOM_0BJ NIL NIL ¢(LOC 3PS SING NEUT Y)CC(PLACE YYPLACE }CIN (INPR
CASEST NIL NIL NIL NTL INIL INIL INIL )
ATTACHMENT POINT IN SEMANTIC STRUCTURER
({FEAT C(AND SING 3PS5 NEUT DEF 3))
TAP NF NODE (FOR QUAL)®
01
PREDI%ATE NODE (FOR MDD)1
NIQ
READJUSTED ATTACHMENT POINTE
((FEAT (AND SING 3PS NFUT DEF )))

« 11, EXECUTION OF TaASK
FUNCTION OF PRESENT WARD 181 ATT.ADJ
PRESENT WORDI WANEND 15 OF ADJUNCT=TYPE
SUBRTYPE QUAL
STARTING TO CREATE NEW ADJUNCT NODE
NQW ATTACH*NE TOPE 01t TN ARGUMENTS OF QUALIFIER
(ARG (AGEN {1
¥ ND MPLETED AND ATTACH
(a0  (PReg e AEeNT BapnElL ) (ARACCRBENT 01 1))
EHANGING TaS5X IMAGE AFTER CREATION OF NODE
TTACHMENT POINT TN SEMANTIC BTRUCTURE:
A AE(A£G (AE%NT 51 Y1)
TaP of NODE (Fpr guAlle
alaL

FREDICATF NODE (FOR MOD) 1
(P=DWELL )
SYARTING TD TRACE DEPENDENT WORDS
> DEPENGENT WORD FOUNDE AMSTERDAM
FUNCTION IS: NOM,DBJ
WORDE AMBTERDAM I8 OF OBJECT=TYPE
: STARTING TD CREATE NEW QRJECT NODE
" DRJECT NOpDF COMPLETED AND ATTACHED TO SEMANTIC STRUCTURE!R
(NI (PRED WHERF SPEC*PLACE ADAM Y (FEAT (AND LOC 3PS SING NEUT )
N :
NOW ATTACHING DRJECT: O3 TO ARGUMENTS
{aRG (aGENT D! YtpPLACE 0% ))
AMITERDAM HAS DEPENDENT WORDS = PUSH NEW TASK IMAGE
= NO (MORE) WORPS DEPENNENT FROM PRESENT WORD

+I17I. SEMANTIC STRUCTURE AT PRESENT STAGRE:

{EXPRESSION (PRED AGENT P=BEHAVE (MDD (PRED WHAT PROP STRANGE
MOD (PRED WHAT pRop RATHER 1)1)1)(ARG (AGENT 03} J(WHEN 02 )))

(0L (PRED WHD P=FaM ) (FEAT (AND SING 3PS NEUT DEF J)(0UAL (PRED
AGENT P~pWELL ) (aRG [AGENT 01 J(PLACE N3 )1))

(D2 (PRED PART TIME#SED )Y {FEAT (AND DEF 3PS SING TIM MALE CONC
1Y CQUAL fPRED OFwWHAT P=0ORDER LAST ) (ARG (OF*WHAT 02 ))1)
. (0% (PREN WHERE SPEC*PLACE ADAM J(FEAT CAND LOC 3PS SING NEUT )

b}
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t 8

«l. POPPING UP NEW TASK THAGE
PRESENT POINT IN CONFIGURATION: _
(AMSTERDAM (INP3 NOM, 0BJ NIL MIL CCLOC 3PS SING NEUT )Y ({
PLACE JIPLACE Y(IN (INP2 CASEST NIL NIL NIL NIL INIL INIL )
ATTACHMENT POINT TN SEMANTIC STRUCTURE:
(CFEAT (aND LOC 3PS5 SING NEUT 1))
TQP OF NODE (FOR @uatl?
03
PREDICATE NODE (FNR MOD):
(ADAM )
REARDJUSTED ATTACHHENT POINTI
({FEAT {AND LDc 3PS SING NEUT )))

oI1, EXECUTION QF TASK
FUNETION OF PRESENT WORD ISI NPM,.0BJ
PRESENT WORDt aMSTERpaM I8 ORJECT=TYPE
STARTING TO TRACE DEPENPDENT WORDS
w>» DEPENDENT WORD FOUNDT IN
FUNCTION 152! CASESI : :
WORNE IN IS NF FUNCTIONWORD=TYPE
= NOg (MORE) WoRpS DEPENDENT FROM FUNCTIONWORD = PNS EMPTY

» NO (MORE) wOpDg NEPENNENT FROM PRESENT WORD

«111. SEMANTIC STRUCTURE AT PRESENT STAGE!

_ (EXPRESSTON (PREp AGENT P=BEHAVE (MUD (PRED WHAT PROP STRANGE (

MOp CPRED WHAT PROP RATHER ))))) (ARG {AGENT 01 ) (WHEN 02 )))

fQy (PREpD WHO P.FaM J{FEAT (AND SING 3PS NEUT DEF ))(QUAL (PRED
AGENT P_DWELL j(aRE (AGENT D3 Y (PLACE 03 ))))

(02 (PRED PART TIMERSER ) (FEAT (AND DEF 3PS SING TIM MALE CONC
Y1 (0UsL {PRED QF*"WHAT P=ORDER LAST J(ARG [DF#WHAT D2 )1

(03 (PREN WMERE SPEC#PLACE ADAM Y(FEAT (AND LOC 3P3 SING NEUT )
)]

[ 9]

1. POPPING UP NEW TASK TMAGE
PRESENT POINT IN CDNFIGURATIDN'

NI
ATTACHMENT POINT TN SEMANTIC STRUCTURE!

NIL
TaP OF NODE (FOR oDUal)1t
NIL
PRENICATE NQDE (FDR MOD)1%
NIL
_»»3»» SEMANTTIC STRUCTURE COMPLETED NOW
“FINAL OUTPDT:

(EXPRESSION (PREND AGENT P=BEHAVE (MOD (PRED WHAT PROP STRANGE [
Mol (PRED WHAT FROP RATHER ))))) (ARG (AGENT D4 ) (WHEN 02 1))

(N1 (PRED WHO PefFaM J(FEAT (AND SING 3PS NEUT NEF ) (OualL {(FRED
AGENT P=DWELL J (ARG (AGENT 0Ot Y(PLACE 03 1))

(02 (PRED pARYT TIMEXSEQ ) (FEAT (AND DEF 3PS SING TIM MALE CONC
JYCAUAL (PRED OF*WHAT P=QRDER LAST Y(ARG (OFwWHAT 02 ))1)

(03 (PRED WHERE SPEC#PLACE ADAM YCFEAT (AND LOC 3PS SING NEUT 2
b))
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LEXPH?SIDN

o

» - . |

9

FERT

A PLI

P PAED
VHO P-FAM SING 3PS NEUT OCF RGENT P-DVELL O3

o

LT L%

PART TINE*SEQ DEF 3PS SING TIM NALE CONC OF=WHRT P-DRDER LRAST

o T

WHERE SPECsPLACE AOAM LOC 3PS SING NEUT
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SEMANTIC STRUCTURES FOR 3

(SHE GIVES JOWN & PRESENT )

(GIVES (INPP VERR NI FIN NIL QUAL Y(SWE (TINP) PRON,OBJ NIL NIL ([
SING SURJ 3PS Y)[(PpRSANn JINIL INIL J(JOWN (INP3 NOM,QRJ NIL NIL ((
MALE 3PS SING y) ¢(PERSON JIADDRESSEE ) (PRESENT (INPS NOM,_OBJ NIL NIL
(CUNDEF 3ps gING 3) (CTHING JIWHAT Y4 (INPA DETERM NTL NIL NTL NTL )
NIL 1))

CREATING TOP pF SEMANTIC STRUCTURE

CREATING IMITIAL TaASK TMARE

i1l

1. PDOPPING P NEw TAgK IMAGFE
PRES%NT POINT IN CcONFIGURATION:
GIVES (INP2 VgRB NIL FIN NIL QUAL ){SHE (INP)] PRON,OBJ NIL
NIL {¢SING SyRJ 3IPS 1) ¢PERSON JINIL INIL Y(JOHWN (INP3 NOM_ORJ MTL
NIy C(C(MALE 3IpS SING ))((PERSON J)ADDRESSEE )) (PRESENT (INPS NOM, ORJ
NIg NIp (C(UNDEF 3pg SING ))(CTHWING )IWHAT Y{a (INP4 DETERM NTL NIL
NIL NIL INIL 1))
ATTACHMENT POINT In SEMANTIC STRUCTURE!
NIL
TOP OF NODE (FOR QUALY:
NTL
PREDICATE NOPE (FOR MaD)$
NTL

o111, EXECUTION QOF TaASK
FUNCTINN OF PRESENT WORD 18! VERR
* PRESENT WORD I8 FTRST WORD IN CANFIGURATION
STARTING TO CREATE INITIAL ORJECT NONRE
% DBJECT NODE COMPLFETED AND ATTACHERD T SEMANTIC STRULTURER
{EXPRESSION (PRED AGENT GIV 1)
CHANGING TaSK JMAGE aFTER CREATION OF NODE
ATTACHMENT POINT TN SEMANTIM STRUCTURE:?
((PRED AGENT sTV 1)
ToP nF NADE (FpR nuaLl)e
EXPRESSION
PREpICATE NOpE (FOR MNDM1
(GIV 3
S5TARTING TO TRACE NEPENDENT WDRDS
u> DEPENDEMT WORD FOLND! SHE
FUNCTION 15: PRON QR
WORND?: SHE 18 OF NBJECLT=TYPE
ATARTING TO cREATF NEW OBJECT NODE
&« OpJepeT NOpE cOMPLETED AMD ATTACHED TO SEMANTIC STRUCTURE!
{h1 (PRED PERSNN NAM J(FEAT (aAND SING SUBRJ 3PS 13}

NOW ATTACHING OBJEFCTE N1 TO ARGUMENTS
(ARG (AGENT 01 )
SHE Ha5 NN DEPENNENT WORDS

s> DEPENDENT wDRD FOUNDET JOHW
FUNECTION '18: NOM _ 0RJ
WORNE JOWN 18 OF ORJECTTYPE
STARTING 1O CREATE NEWw ORJECT NONE
* OgJERT NOPE eOMPLETEN AND ATTACHEDR TO SEMANTIC STRUGCTURE:
{n2 (PRED PERSON NAM JOHN Y(FFaT (AMD MaLF 3PS SING 1)
NOW ATTACHING CRJECT! 02 TO ARGUMENTS .
fARG {AGENT 001 ) (ADDRESSEE 02 1)
JOMY HA% NO DEPENDENT WNRDS
s» DEPENDENT WORD FOUNDE PRESENT
FUNCTINN 151 NOM,_NRJ
WORND1 PRESENT 15 0OF OBJECT=TYPF
STARTING TD CREATE NEW ORAJECT NODE :
* ORJERT NOPE COMPLETEN AND ATTACHED TN SEMANTIC STRUCTURE!
(N3 (PRED WHAT GIV J(FEAT [aND LINDEF 3PS SING 1))
NOW ATTACHING ORJECT! D3 TO ARGUMERNTS
(ARG (AGENT 01 Y(ARNPRESSEE 02 Y (wHAT 03X ))
FPRESENT HAS DEPENDENY WORDS = PUSH HNEW TASK IMAGE
= NO (MORE) WoRDS pEPENPENT FROM PRESENT WORD
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«III. BEMANTIC STRUCTURE AT PRESENT STAGE:

(EXPRESSION (PREp AGENT GIV )Y(ARG (AGENT D1 ) (ADDRESSEF 02 ) (
WHAT 03 1)) _

f0y [(PRED PERSON NAM ) (FEAT CAND SING SURJ 3PS 13)

(02 (PRED PERSON MAM JOHN Y(FEAT (AND MALE 3PS SING 1))

{03 tPREN WHAT GTv Y(FEAT (AND UNDEF 3PS BING 1))

[ 21

« 1. POPPING ()P NEW TASK TMAGF
PRESENT POINT IN cONFIGURATION:
(PRESENT (INP5 NOM,OBJ NIL NIL (CUNDEF 3PS SING )Y CCTHING 33
WHAT 1 (p (INP4 DETERM NIL NIL NIL NIL INIL )}
ATTACHMENT PQINT TN SEMANTIC STRULCTURE!
((FEAT (AND UNpgF 3PS SING 1))
TOP 0OF NODE (FOR QUALYS
0%
PREDICATFE NODE (FNR MOD):
(GIv )
READJUSTED ATTACHMENT POTNT:
((FEAT [aND UNpDEF 3PS SING 1))

.11, EXAECUTION OF YASK
;sggggqug;D:RgggggNﬁnﬂv I?é Bgfeg?frvna
STARTING TO tRACE DEPENDENT WORDS
2> DEPENDENT WORD FOUNDSY A
FUNETION 1%t DEYERM
WORDY & 15 OF FUNCTIOMWORD=TYPE
v NO (MORE)Y WORPS DEPENDENT FROM FUNCTIONWORD = PDRS EMPTY

= NO (MORE) wWOpD§ DEPENDENT FROM PRESENT WORD

«I71. SEMANTIC STRUCTURE AT PRESENT STaGE:

(EXPRESSTON (FrPEpp AGENT GIV Y (ARG (AGENT 01 ) (ANDRESSEE 02 ) (
WHAT 0% )31}

(01 (PRED PERSON NAM J(FEAT (aND SINE SupJt 3PS 1)

(D2 (PRED PERSON NAM JOWN JCFEAT (AND MaALE 3PS SING )))Y

(03 (pRED WHAT GIy Y(FEAT (AND UNDEF 3PS SING M)

1, POPPING )P NEy TASK TMAGE
PRESENT POINT IN ¢ONFIGURATTONS

NIL :
ATTACHMENT PDINT TN SEMaNTIC STRUCTURE}
NIL
TOP OF NOPRE (FOR NUAL)YG
NI
PRENICATE NOpE (FDR MODIE
M'[I,,

333y SEMANTIC STRUETURE COMPLETED NPKW
FINAL OUTPUT:

{EXPRESSTON (PREp AGENT GIV )} {ARG (AGENT 01 ) (ADNMRESSEE D2 ) (
WHAT O3 )3}

(DY (PRED PERSON NAM J(FEAT C(AND SING SURJ 3PS )1

{02 (PRED PERSON NAM JOHN Y(FEAT (AND MALE 3PS SING 1)

tn3 (PRPEN wHaT &Iy 1 (FFAT CAND_UNDEF 3PS SING )Y
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EXPHESS] ON

ERS
EX

0
FEAT

P

PERSON NEM SING SUBJ 3PS

I

PERBON N1 JOHN HALE 365 SING
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SEMANTIC STRucrunEa d

(JOHN IS SIVEN & P ESENT BY HER 1}

(GIVEN (TNPT NONFINJ,VERB NIL FIN [(PASS" PRES PABS )INUAL JCIS (INPy
AFF,aux FIN NTL C(paSS" FRES PASS JINIL )Y(JOWN (INP1 NDM,DRJ NIL NIL
((MALE 3Pg gING 3)((PEgRgOM JINIL INIL INIL ) (PRESENT (INP1Z NOM,O0RJ
NIL NIL C{uUNDEF 3PS SING )Y {(THING ))WHAT (A (INP9 DETERM NTIL MNTL
NIL NIL INIL )})(HER (INPSI2 PRON,UBRBJ NIL NIL ((PREP BY SING QRJ 3PS5 3)
{(PERSON ))AGENT J(BY (INP11 CASESI NIL NIL NTL NIL YNIL )))

EREATING TnP 0F SEMANTIC STRUCTURE

CREATING TNITIaL TaBK TMAGE

1}

21, PAPPING P NEw TA5K IMAGE
PRESENT POINT IN CONFIGURATION?
{GIVEN C(INPT NONFIN,VERR NIL FIN ((PASS™ PRES PaSS JIGQUAL 1¢
IS (INPg AFF _AUY FIM NIL ((PASS" PRES PASS JINIL }Y(JOWN (INP1 NOM,0RJ
NIL NIL C(CMACE 3PS SING Y)((PERSON YINIL INIL INIL ) ¢(PRESENT tINPim
NOM, B NI NI ((UNDEF 3PS SING }}CLTHING ))IWHAT ) (A (INPY DETERM
NIL NIL NI wIp INIL Y)CWER (INP{2 PRON,OBJ NIL NIL ((PREP BY SIMG
0By 3PS 1) CI(PERSAN YIAGENT J(AY C(INP{1 CASESI NIL NIL NIL NIL INIL 1))
ATTACHMENT POINT TN SEMANTIC STRUCTURE?
NIL
TOP OF NADE (FOR nUaL} S
NIL
PREDICATF NODE (FOR MOD)1t
NIL

«11, EXFCUTINN OF TaSk
FUNCTION OF PRESENT WORD I1S8: NONFIN_VERS
* PRESENT WORM T8 FIRST WNRD IN CONFIGURATION
STARTING TO CREATE INITIAL OBJERT NONE
* DRJECT NODE COMPLETED AND ATTACHED TO SEMANTIC STRUCTURER
(EXPRESSION (PRED ADDRESSEE GIV )Y (FEAT ([AND PASS" PRES PaSS 1))
CHANGING TASK IMAGE AFTER CREATION OF NODE
ATTACHMENT PDINT M SEMANTIC STRUCTURE?!
((FEAT (aNn Pa58" PRES PASS )))
Tor oF nNeDE (For qQuAL) S
EXPRESSIAON
PRENICATE NODE (FOR MOD) %
t6Tv )
STARTING TO TRACE DEPEFNNENT WORDS
z> BEPENDENT WORD FOUNDE! TS
FUNCTION 181 AfF aux
WORD: I8 TS OF FUNCTIONWORD=TYPE
WORDT JOHN 1S DEPENNENT FROM FUNCTIONWORD
AND T8 CONSIDERED YO TAKE IYS PLACE
FUNCTION 188 NOM.0ORJ
WORNDE JOWN IS OF ARJECT=TYPE
STARTING TO cREATE NEW OBJECT NODE
W ORJECT NODE cOMPLETED AND ATTACHER TO SEMANTIC STHUCTUREY
(01 (PRED PERSON wAM JOMN I (FEAT (AND MALE 3PS SIMNG 1)

MOW ATTApHING ORJECT? Ny 7O ARGUMENTS
(ARG (ADDRESSEE 0y 1)
JOHN HAS NO NEPENDFNT WORDS

= NO (MOREY WDRpS NFPENNENT FROM FUNCTIONWORD = PDS EMPTY
a» NEPENDENT WORD FOUNDE: PRESENT
FUNETION ISt NOM_OR]
WORNT PRESENT © 18 OF NRJECT«TYPE
STARTING TD CREATE NEW ORJECT NADRE
" OBJECT NODF CAMPLETEN AND ATTACHEDR TN SEMANYIE STRUCTURE?
(02 (PRED WHAT GIV J(FEAT (AND UNDEF 3PS5 SING )))
NDW ATTACHING DRJECT! N2 10 ARGUMENTS
fARG raRNRFSEFE Q4 YEWHAT D2 1
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PRESENT HAS DEPENDENT WORNS = PUSH NEW TASK IMAGE
=» DEPENDENT WORD FOUNDE: HER
FUNCTION 18! PRON_DA
WORD?! MWER 15 OF DBJELT=TYPFE
STARTING TO CREATE NEW DRJIECT NODE
* ORJECT NODE COMPLETEN AND ATTACHEN TO SEMANTIC ETRUCTURE? .
{03 (PREN PERSON NAM )(FFAT (ANR PREP BY SING DOBJ 3PS 1))

NOW ATTACHMING ORJECT! O3 TO ARGUMENTS
(ARG (ADDRESSEE 03 ) (WHAT D2 ) CAGENT D3 )
HER HAS DEPEMNDENT WORDS « PUSH NEW TASK TMAGE

s NO (MOREY WORDS DEPENDFNT FROM PRESENT WORD
2ITT. SEMANTIC STRUCTURE AT PRESENT STAGE:

{EXPRESSTION (PRED ANDRESSEE GIV )(FEAT CAND PASS" PRES P4SS ))(
ARG (ADDRESSEE 01 Y(WHAT NP YLAGENT 03 1))

(0l (PRER PERSON NAM JOHN ) (FEAT (AND MALE 3PS SING 1))

(02 (PRED WHAT Blv }{FEAT (AND LNDEF 3PS SING 3)

(0% (PRED PERSOM NAM J(FEAT (AND PREP BY SING OBJ ZIPS 1)

P 2
1

POPPING P NEW TASK TMAGE
PRESENT POINT TN CONFIGURATIONI
(HER ¢INP12 PRON,OBJ NIL NIL ((PREP BY SING DORJ 3P5 1) (f
PERSON 17AGENT Y¢BY ({INPLL CASEST WTILL NMIL NIL NIL INTL )3
ATTACHMENT PAINT In SEMANTIC STRUCTURER
CCFEAT (aND PREP RY SING NRJ 3PS )1
TOP OF NODE (FOR QUAL)?
0z
PREDICATE NODE (FOR MOD)1
{NEM
REANIYUSTED AYTACHMENT POINTE
(CrFeaT (aNp PREP RY SING 0BJ 3PS 1))

+1I, EXECUTION DF TASK
FUNCTION OF PRESENT WORD ISI PRON,0ORJ
PRESENT WORD: wWwER IS DOAJECT=TYPE
STARTING TN TRACE DEPENpENT WORDS
a» DEPENDENT WORD FOUNDE: BY

FUNCTION I8! paASESTY

WORD:! RY IS OF FUNCTINNWORD=TYPE .

« ND (MDREY WNRDS DEPENDENT FROM FUNCTIONWORD = PDS EMPTY

= NO (MORE) wORDS DERENDENT FRNM PRESENT WORD

»111. SEMANTIC STRUCTURE AT PRESENT STAGE!

(EXPRESSTION (PRep ADDRESSEE GIVv Y(FEAT (AND PASS" PRES PASS )1)¢
ApG (ADDRF gsEF nl Y(wHAT D2 Y (AGENT 0% )13})

tnt (PRED PERSON NAM JOWN J(FEAT (AND MALE 3PS SING 1))

(A2 (PRED yWAT GIy Y(FEAT (AND UNDEF 3PS SING 3))

(nY (PRED pEmAgnn NAM J(FEAT CAND PREP AY SING 0OBJ 3PS 311

]

LI, POPPING |)P NEw TASK TMAGE
PRESENT POINT IN CONFIGURATION1
fPRESENT (INPIR NOM_ORJ MNIL NIL (C(UNDEF 3PS SING IY(CTHING ))
WHAT y¢A (INPG DETERM NTL MIL NIL NIL INTIL )
ATTACHMENT POINT IN SEMANTIC STRUCTURE!
CCFEAT (aNn UNREF IPS STMG 1))
TP OF NAnE (FOR nuUal)t

ng
PREDICATE NODE (FOR MOD)?

oIV Y
REANIUSTED ATTARHWMFNT POINTS
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T TCFEAT (AND UNREF 3PS SING I))

LIl EXECUTINN OF TASK
FUNCTINN OF PRESENT WNRN 183 NOM.NBJ ‘
PRESENT WORD1 PRESENT 18 NRJECT=TYPE
STARTING TO TRACE DEPENDENT WNRDNS
w> DEPENDENT WORD Founnit a

FUNCTION I8% DETERM

WDNRDe 1S OF FUNCTINNWOROD=TYPE

= NO (MORE) wOpDs DEPENDENT FROM FUNCTIONWORD = PDS EMPTY

= NO (MDREY wOpDg DERENRENT FROM PRESENY WORD

«I111. SEMANTIC STRUCTURE AT PRESENT STAGE!

(EXPRESSTION (PRED ADNRESSEE GIV J(FFAT (AND PASS" PRES PASS 11(
ARG (ADNRESSEE ! JrwHay 02 ) (AGENT N3 )3

tn) (PREn PERSON NAM JOHN ) (FEAT (AND MALE 3PS SING I

(02 ¢PRED WHAT GBIy 1(FEAT C(AND UNDEF 3PS SING 1))

(03 (PRED PERSON nAM JCFEAT (AND PREP By SING ORJS 3PS I

f 4]

.1, POPPING UP NEW TASK IMAGE

PRESENT POINT IN CONFIGURATIONI
NTL

ATTACHMENT POINT [N SEMANTIC STRUCTURE:!
NIL

TOP OF NNDE (FOR QUAL):
MIL :

PRERICATE NODE (FOR MOD) !
NTL

*»»>>> SEMANTIE STRUCTURE COMPLETED NOW
FINAL OUTPUTT

(ExPRESSTION (PREN ADNRESSEE GIV 1(FEAT (akD PASS" PRES PASS 1)(
ARG (ADDRESSEE 01 ) (WHAT 02 Y C(AGENT 03 )))

(a1 (PREP PERSON NAM JOHN ) (FEAT (AND MALE 3PS SING )))
(03 (PRED wHAT GIy J(FEAT (AND LUNDEF 3PS SING 1))
(03 (PRED pERSON NAM I (FEAT (AND PREP BY SING NRJ 3PS 1))
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- EXPRESSION

- FERT G _

% ,;.—;.Em I o
SSEE GIV PASS* PRES PASS 0} o

%

FERT

p
PERSON NAM JOHN MALE 36S SING

. |
PERSON NAM PREP 8Y SING OBJ 3PS
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§ 5 CONCLUSIONS

summary of results
for § O.

1. We organized representation constructs into a system

with 3 types and two levels for each type

2. We defined a correspondence between list structures and

trees

3. We showed the inadequacy of the derivationally controlled

tree construction method and presented an alternative

4. We provided a new formalism for recursive transition

networks

5. We studied some metatheoretical consequences of the modular
grammar theory, especially as regards falsificatibn and in-
completeness

6. We discussed a method of doing exXperiments to support linguistic
theory construction

for § 1

7. We defined a new approach to the formalisation of linguistic

description systems: the theory of modular grammar
8. We defined the notion of grammatical function

9. We defined a representation construct for functional relations

in the sentence
10. We introduced a typology of functions

11. We introduced the noticon of a functional inference
tree. '



12, -We recognized as a phenomenon the relational environment

13. We defined rules for taking account of this envirenment

(function-of-head/taking-objects)
14. We recognized as a phenomencn the linear order

15. We defined rules for taking account of absolute

order (position/object-position)

16. We defined systems for takingraccount of relative

order, in particular
l6.a. We defined completion networks differing from
the usual finite state transition diagrams in that
they only define relative order
16 b. We defined completion networks differing from
recursive transition nets in that the order is relative
and the recursive property is not obtained by introducing

nonterminals but by call from input.
17. We studied the weak generative capacities of completion
networks as regards the Chomsky hierarchy and gave some

indications of the results for completion automata

18. We defined a calculus for feature complexes with.

an extensicnal and intensional formal semantics

19. We discussed the concord phenomenon

20. We defined the notion of case

‘Zi. We defined a representation construct for representing the
case relations in.a sequence.

22, We defined the notion of viewpoint

23. We defined the notion of case frame and abstract case frame

24, We showed the relation of case frames to semantic interpretation.



25. We demonstrated how completion automata can be
used to regulate the order and a priori restrictions
of cases.

26. We showed how the feature complex calculus

can be used to control the transitions in the surface
case networks

27. We defined the structure of the lexicon

28. We defined a language for semantic representétion
for § 2 /3

29. We defined the parsing problem

30. We presented a model for the parsing problem: the
particle theory.

31. We formally defined particles

32, We formally defined parsing predicates based on linguistic

information about the systematics of the language
. 33, We defined some principles underlying the parsing process

34, We defined algorithms to compute the functional, case
and semantic structures from the particles

35. We constructed a library for list-processing in FORERAN

36. We implemented the feature complex calculus and the

completion autemata theory .

37. We constructed a set of computer programs simulating the

parsing process as defined in § 2.
for § 4

38. We gave a number of examples of an empirical interpretation

for modular grammars -

39. We performed a number of experiments with the parser.



future research

We plan to undertake the following extensions of the
presented research (no order is assumed)

1. Implementation of inference rules over the semantic
representation '

2. Incorporation of mere factors in the grammar

3. Broad empirical studies

4. Coupling to memory processor by defining a

semantic interpretation routine over the semantic
representation language

5, Implementation of the preoduction system

6. Construction of systems that learn the linguistic
information necessary to support the parser automatically

7. Study of coordination

ete;
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