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§ 4. EXAMPLES AND EXPERIMENTS 

In ttw, ohapteA we ill!U>t!w.te the oonoept6, theo!Ueh and J>yJ>tem; 

p~opo!>ed in eanlieA ohapt~ by giving a g~eat numbeA afi exampleh 

ofi Unguil>Uo deho!Uption M l>pec.ifiied in the Unguil>Uo duo!UpUon 

1>y1>tem fio~zed in ohapteA 1. 

Fan each o6 thehe example!> we will l>pec.ifiy the ooMehponding paMing 

pMoMJ> to iU~U>t!w.te the pMOehl> theo~y M developed in ohapteA 2. 

We do ;t/W, by peAfionming expo!Umentl> wah the paMing l>yl>tem 

de6ined by the implemen:ta;t,[an in ohap:teA 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 introduction to this whole work, 

the 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 following 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 output. 

4.1. The linguistic information 

(a) Conventions 

Although data has been gathered for a much broader range of 

examples we will now given the linguistic data that is needed 

for the forthcoming experiments only. In this way we hope that 

the reader oan more easily concentrate on the problems 

themselves. 
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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: 

l. furtction 

2. type 

3. subtype 

4. function-of-·head 

5. position 

6. taking-objects 

7. concord 

8. send-through 

9. qual/mod 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 linguistic 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 
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A 

BE 

linguistic information 

(b) data 

~ 
((DETERM N!~ NI~ NIL SING UNO!F ll 

E 
[(NONF!N V!RB BE NIL WHAT [XOR (~NO FUT (NOT fUT" l)(AND MODAL (NOT 
MODAL" JlliANO MnOA~' FUT ))(NONFIN,AUX Nll NIL NIL (XOR (AND FUT ( 
NOT FUT" )l (AND MODAL (NOT MODAL" )))(AND (XOR PASS CONT!N ) (AND 

HOOAL" FUT" )lll 

OF E 
((CASES! NIL N!L NIL NIL OF )) 

~E E 
(!PRON,OBJ NAM NIL P!RSON (AND SING (AND SUBJ 3PS 11)1 

DE N 
!(DETER~ NIL NIL NIL (AND OEF (NOT (ANO SING NEUT lllll 

IN E 
CCRELWORD SPEC*PLACE IN LOCATE ll 

TO E 
([CASES! NIL NJ~ NIL NIL (AND PREP TO lll 

00 E 
((VERB 00 NIL AGENT ((AND !NOT (AND 3P5 SING ) ) [NOT OBJ l) PRES )) C 
AFF,AUX NIL NIL NIL [[ANn (NOT OBJ l (NOT (AND 3PS SING ))) [AND PRES 
MOD~l lll (QUHT,AUX NIL NIL NIL ((~NO (NOT OBJ ) (NOT (A~D 3PS SING ll 
) (AND !AND pRES MoDAL )QUEST l)) INONFIN,VERB 00 Nt~ AGENT COR FUT 

MQOA~ )1)0 PRES MOOAL )QUEST l)) 

IN N 

IS 

BY 

((CASES! N!L NIL NIL NIL LOC )l 

E 
((V~RB EQUA~ NIL W~AT ((AND 3PS (AND (NOT OBJ )SING ))PRES )) (COPULA 
NIL N!L NIL ((ANn 3PS (AND CNOT OBJ )SING ))PR~S )) (AFF,AUX NIL NIL 

NIL ((AND 3PS ( ANO SING (NOT OBJ l l) (ANO PRES (~OR CON TIN PASS l)) l l 

E 
((CASES! Nll NIL Nl~ NIL (ANO PREP RY lll 

LAATSif. N 
((ATT,ADJ P.QRDER LAST OF•WHAT CONC )) 

BEAUTIFUL E 
((ATT,AOJ ~UALlTY BEAUTY OF•W~AT ll 

READ·P f. 
((SELF ACT l(AG~NT PERSON )(WHAT THING)) 

READ E 
! (NONFIN,VERB READ•P NI~ AGENT (ANO (AND PERF (NOT .P!Rf" )) (NOT PASS 
))PERF" ) (VERB READ•P NIL AGENT ((NOT (AND 3PS SING ))PAST )) ( 
NDNF!N,V!RB REAO•P NI~ WHU [AND PASS (NOT PASS" )}PASS" ) ( 
NONF!N, VERB REAOoP NH. AGENT (XOR (AND MODAL (NOT MO!lAV' ) l (AND FUT ( 

NOT FUT' lll(ANO FUT" HOOAL" ll) 

READING 
[(PREO,AOJ R!AO.P NIL AGENT 

READ•P NIL AG~NT (AND CDNTYN 

~ 
l CHT,APJ RE&~-P NIL AGENT ) (NONFIN,VE:RB 
(NOT CONTtN" llCONTIN' ll ) 

YEARS E 
((NOM,OBJ SPEC.TIME VF.AR WHEN (AND P"URA~ !PS lll 
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linsuist~c information 

GRAMMAR E 
reVERB AOJUNCT PRED OBJ AFTER AFTER TRUE NIL QUAL l(NnNFIN.VERR 
ADJuNCT PRED Au~ AFTER AFTER TRUE TRUE QUAL )(AFF.AUX FUNCTW PRED OBJ 

·~~~RN;tL~~=g~.~~~ ~~~~~JNg=~~~,·~~LF~~~T:F;~~ =~~ :~~E=I~~~~:;¥~AOJ 
AOJUN~T ADJUNcT NIL NIL NIL NIL NIL UNOET )(ADV,AOJ ADJUNCT NIL 
ADJUNCT BEFORE NtL NIL NIL MOD )[PREO.ADJ ADJUNCT NIL NOM.OBJ AFTER 
AFTER NIL NIL QUAL )(RELWORO ADJUNCT OBJECT (OR VERBAL NOM.OBJ )NIL 
AFTER NIL NIL QUAL l CDnERM fUNCTW NIL NIL NtL NIL TRUE TRUE NIL l [ 
CASES! FUNCTW NIL PRON.DBJ BEFORE NIL NIL TRUE NIL l(TITLE FUNCTW NIL 
NIL NIL NIL TRUE NIL NIL )!~EM fuNCTW NIL NIL NIL NIL TRUE TRU~ NIL l 
(NUMI 'UNCTW FUNCTW NIL NIL NIL TRUE TRUE Nil. l (NUM2 FUNCTW FUNCTw 
NIL NIL NIL TRUE TRUE NIL )(NUM3 FUNCTW FUNCTW NIL NIL NIL TRUE TRUE 
NIL )(~U[ST,AUX FUN~TW PRED OBJ REFORE Nt~ TRUE N!L NIL J[AOV.VERB 
AOJUNCT PRED OBJ AFTER AFTER TRUE NIL QUAL )(AOV.PART FUNCTW FUNCT~ 
NIL NIL NIL TRUE NIL Nn l (COPULA ADJUNCT PRED OBJECT AFTER NIL TRUE 

NIL NIL JtPRON,OBJ OBJECT OBJECT NIL NIL NIL NIL NIL NIL ll 

TRANSF 
((,ELF ACT l (AGENT PERSON 

(NOT SUBJ ll W~AT llll (WHAT 

E 
(ADJUNCT 
THING ll 

GRAMMAR N 

(T\ )NIL ( [T! FIN (ANn (NOT PREP l 

[(OETERM FUNCTW NtL NIL NIL NIL TRUE NIL NIL l (NOM,OSj OBJECT OBJECT 
N!L NIL AFTER NIL NIL NIL )(ATT,ADJ ADJUNCT ADJUNCT NIL NIL BEFORE 
TRuE NIL uNOET )(VERB ADJUNCT PREO NDM.OBJ AFTER AFTER TRUE NIL QUAL 

!6~~~~~v.~~~~~~Tv~g~u~~iE: 0 ~i~ 0 ~I~E~~~EM~~L~i~is~;~ ~~~c~~A~~L'~i1 
NIL NIL NIL TRUE NIL ll 

QUAL!TV E 
((SELF QUALITY )(OF•WHAT !NOT RESTRICT lll 

FRAU"LnN G 
((NOM,OBJ ENTITY NIL PERSON (AND 3PS (AND NWT (AND (XOR OEF UNOEF ) ! 
XoR (AND (~OR SING PLUR lCXOR NOM (XOR OAT ACC lll[ANO PLURAL GEN lll 

llll 

GRAMMU G 
( (OETEqM FUNCT~ NIL NI~ Nn NIL TRUE NIL NIL l CATT .ADJ ADJUNCT 
ADJUNCT NIL NIL BEFORE TRUE NIL UNOET )(VER8 ADJUNCT PREO NOM.DAJ 
AFTER AFTER TRUE NIL QUAL )(NOM,08J OBJECT OAJECT NIL NIL AFTER N!L 
NIL NIL )[RELWORO ADJUNCT OBJECT NIL NIL A~TER TRUE NIL NIL )!CASES! 

FUNCTW NIL NIL NIL NIL NIL TRUE NIL ll 

P•~EHAV~ N 
[[SELF ACT l [AGENT ANIMATE (ADJUNCT (BI )NIL ((B! nN fAND fAND TIM 

nEF l[ANO CONC (NOT GEN ll) WHEN llll (WHEN TIME )l 

NE8EN G 
[(CAS~S! NIL NIL NIL Nil OIR•PREP ll 

NICE E 
((ATT.AOJ H-~UALIT NICE AGENT ll 

MUCH E 
([NUM2 AMOUNT NIL QFoWHAT UNCOUNT MUCH )l 

P-OWELL 
((SELF STATE 

l (PLACE THING 

N 
)[AGENT ANIMATE (ADJUNCT (WI )NIL [(WI FIN LOC PLACE lll 
ll 

HAO f 
((VERB POSS NIL AGENT ([AND JPS [AND SING [NOT OBJ )])PAST ll (AFF.AUX 
NIL NIL ~'tL [(AND 1PS (AND S!Nr. (NOT OBJ ll l (HID PAST PERF )l J [ 

NONFIN,VERB POSS NIL AGENT PERF )l 
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linguistic information 

~-EAT ~ 
! (S~LF ACT ) (AG~NT ANIMATE l (WH4T THING l) 

BEEN E 
ccNONFIN,VERB BE NIL WHAT (AND ~ERF (~>JOT PE~IO II ))PERF" l (NONFIN,AUX 

NIL NIL N!L !ANO Pf.RF (NOT PERF" ll (AND ~ERF" [XOR PASS CDNTIN ll)l 

NEED E 
((AFF,AUx- NIL NIL NIL C!NOT OBJ l! AND PRESENT MODAL llll 

NEEDED E 
!CAFF,AUX Nil. NIL Nil (!NOT OBJ l (A NO ~AST MODAL llll 

THE E 
C!DETERM NIL NIL NIL !NOT RESTRIC lOEF ll 

SHE E 
!C~RON,OBJ NAM NIL PERSON (AND SING (AND SUBJ JPS llll 

S~EEP E 
((NOM,OBJ ENTITy SHEE~ ANIM (AND COUNT (XOR [ANO J~S SING ]PLURAL lll) 

WEEK N 
UNOM,DBJ TfMf•SeQ Nil. PART (AND (XOR OEF UNDEF l !AND (AND 3~5 SING l 

!AND (AND TIM MALE l!XOR CONC GEN )l)l)l 

CLEVER E 
([ATT,40J A-PROP CLEVER D••wHAT ll 

OOF.S E 
(CVERB 00 NIL AGENT !(AND (NOT !AND JPS SING ll (NOT OBJ l]PRES ll C 
~UEST,AUX NIL N!L NIL ![ANO !AND (NOT OBJ lJPS )SING ) (A~D ~RES QUEST 
lJlCAFF.AUX NIL NIL NIL ((AND (AND !NOT OBJ l3PS lS!NG llANO PRES 

~ODAL llll 

E 
!(SELF ACT l (LOCATE CXOR ACT T~ING l !ADJUNCT (S/1 lNIL US/I FIN CNDT 

SUBJ l ~~ERE' ) lll (WHERE PLACE l) 

SPfC•TIME E 
! (SELF ACT J (LOCATE T~ING l (WHEN TIME l l 

PRESENT E 
([NO•,DBJ G!V ~IL W~AT (AND 3~5 SING JIJ 

DOET N 
C!VERB P•~EHAVE NIL AGENT [AND (ANO (XDR 2PS 3PS )SING l [NOT OBJ ]))) 

VREE~O N 
((AOV,ADJ PROP STRANGE WHAT ll 

SPEC•PLACE N 
!(SELF STATE i tLOCAH THING (AOJUNCT (PI ]NIL ((PI FIN !NOT O~J l 

wHERE l l ll 

EVERY E 
((NUM2 D!STR! NIL OF•WHAT !AND CNDT UNCOUNT l (NOT PLURAL llEV!:RV ]) 
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linguistic informat~on 

F~EMOES 
C(HT,ADJ 

)!(AND GEN 

G 
~.~RO~ NIL WHAT (ANO 
MALE )!)!)!: 

DE~ (AND SING (X~R (AND NEUT (NOT OAT 

S~EC•PLACE G 
([SELF STATE 

) (WHERE PLACE 
l (LOC•DVN THING (ADJUNCT 
) ) 

(PI )N!L [[PI PIN ACC WHERE lll 

P~FIGHT f. 
C (SEL.F ACT l (AGENT PERSON ll 

P~FR!GHT 
( (SEI.F ACT ) (AGENT PERS.ON 

(NOT SUaJ ![NOT PREP !)WHO 

E 
CAOJUNCT (S/1 FIN )NIL 
II)) (PH!ENT PERSON ll 

PoFAM N 

r CS/1 CS/2 FIN ) (ANO 

((SELF STATE ) (WHO PERSON (OBJECT (FI )NIL (CF! FIN (AND VAN (NOT 
SU~J l)REL•DF ll)) 

BEFORE 
((NOM,!'!BJ [NI FIN l (N5 (N4 
UT ,AOJ l (N2 CN! F!N )NUMI 

J (N6 (N4 qN l NUM3 l (N2 (Nb 

E 
(N3 (N2 Nl ll (Nh (N2 
)[N3 (N4 FIN lOETERM 
rtN JOETERM l (N~ (N4 

BEFORE N 

Nl llll ((NI CN2 FIN l 
l (N4 (NS FIN !CASES! 
FIN )NUM2 l)ll 

([NDM,~BJ (N! )(N! (N2 Nt ll ([NI N2 ATT,AOJ l (N2 N3 DOTERM ) (N3 N4 
CASES! llll 

BEFORE G 
((NOM,CBJ [N! )[N3 (N2 N\ ))[(NI N2 UT,ADJ ltN2 N3 DETERM )(N3 N4 

CASES! llll· 

~IGHT E 
CCAFf,AUX NTL Ntl.. NIL. ((NOT OBJ l [~NO PAST MOOAL llll 

NOGAL N 
[(OP,AOV PROP RAT~ER WHAT )) 

URGENT E 
((ATT,AOJ PROP URGENT OF•WHAT )l 

JOHN E 
[(NOM,OBJ NAM JOHN PERSON (AND MALE (ANO 3PS SING )))) 

~EING E 
((NONF!N,VERB BE NIL WHAT (AND CONTIN (NOT CONTIN 1 llCnNTIN' JC 
NDNFIN,AUX NIL NIL NIL (AND CONTIN (NOT CONTIN' )) (AND CQNTIN' PASS 

) l 

001 NG E 
((NONFIN,VERB 00 Nil. AGENT CONTIN l (VERA,OBJ DO NIL SELF (AND (XOR 

AND (NOT Q6J l3PS )OBJ ISING lll 

WRITTEN E 
[(PREO ADJ WRIT NIL RESULT (NIL PAST )l (NONFJN,VERB WRIT N!i. AGENT ( 
AND pERF (NQT A~pERF lllCNONFIN,VERB WRIT NIL RESULT PASS lrATT.AnJ 

WRIT NIL RESULT ll 

WRIT E 
((SELF ACT l (AGENT PERSON (ADJUNCT CW/1 FIN ]NIL C(W/1 [W/2 FIN ) (AND 
OBJ (NOT PREP ))RESULT lll (OBJECT (WI! FIN )NIL ((W/1 (W/2 FIN l (AND 
ORJ OF JRESUI.T l))lCRESULT THING (ADJUNCT (W/1 FIN )NIL C[W/1 CWI2 

F!N l (ANO 6V 06J !AGENT Jl))) 

WRITES E 
((VERB WR1T NI~ AGENT ((AND (NOT OBJ ) [AN~ 3PS SING ))PRES ))l 

WR!To E 
((NONF!N,VERB wRIT NIL AGENT CXOR FUT MODAL llCVERB WRIT N!l. AGENT 

AND (NOT oBJ )(NQT (AND 3PS SING ) Ill) 

FR!G~TEN E 
[(NONFIN,VERB ~-FRIGHT NIL AGENT (XOR fUT MnOAL l~OOAL' )J 
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linguistic information 

P.~IVE 
( (SE~F ACT l (AGENT PERSON l l 

WILL E 
((VERB WILL•P NIL AGENT ((NOT O~J )PRES)) (AFF,AUX NIL NIL NIL ((NOT 

OBJ l!A~D PRES FUT )))) 

WI~LING E 
((VERB WILL ~lL AGENT CONTIN l) 

ALL E 
( (NUMJ A~OUNT NIL OF•WHAT- CXOR nURA~ UNCOUNT ) AL~ ) ) 

WILL•P E 
((SELF ACT l (AGENT PERSON ) (WHAT (NOT PROPERTV ) ) ) 

SO~DI!R E 
((NOM,OBJ P.F!GHT WAR AGENT (AND 3PS SING )ll 

NAM E 
((SELF PROPERTy ) (PERSON PERSON ) (P~ACE PLACE ) ) 

SEMTREE E 
(CONCRETE NONANIMATE (ANIMATE (HUMAN PERSON )NONHUMAN )) 

SEMTREE G 
(ENTITY (PERSON P~ACE lTH!NG l 

SEMTREE N 
cENTITV TIME (ANIMATE PERSON ANIMAL )(THING P~ACE )l 

TIME•SEG N 
((SELF AeSTR 4cTION lCPART TIME ll 

SOME E 

MR, 

((NUMa NIL NIL NIL PLURAL C!RTAINoNUM l(NUM2 NIL NIL N!L UNCOUNT 
AMOUNT *OF ) (NUMa NIL NIL NIL (ANO (NnT UNCOUNT l (NOT PIUUI ll 

A•CERTA!N )) • 

E 
((TITLE NI~ NIL NIL MAL! ll 

SAND E 
((NOM,OeJ ENT!TV NIL WHAT (AND (AND 3PS SING lUNCOUNT l)l 

MANY E 
((NUM2 A~OUNT MANY O~•wHAT (AND PLURAL (NOT UNCOUNT )))) 

CAN E 
((AFF,AUX NIL NIL Nl~ ((NOT 06J )(AND P~ES MODAL llll 

SENT E 
((NONFJN,V!Ra SEN NIL WHAT PASS PASS" l!NONF!N,VERB SE~ NIL AGENT 

PERF PERF" ll 

SEN E 
C (SELF ACT l (AGENT PfRSON ) CAOORESS (OR PERSON nACE ) ) (WHEN TIME ) ( 
WHAT THING (ADJUNCT CS/1 FIN l (S/4 513 S/2 S/1 ) ((S/1 CS/2 FIN ) (AND 
RY OBJ lAG!NT ) (S/? (S/3 FIN ) (AND TO COR OBJ LOC )]ADDRESS lrS/3 FIN 

TIM TJME llllll 
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linguistic information 

SINCERITY E 
((NO~,O~J QUA~ITY SINCERE OF••HAT (ANO 3PS SING lll 

KIND N 
r [NOM,OgJ P.~AH NIL WHO !AND (AND SING 3PS l (ANO NEUT !XOR nu IINO~f· 

lllll 

VAN N 
((CAS!S! NI~ N!~ NIL NIL VAN )) 

JAN N 
( (NO~,OeJ P.FAM Nl~ WHO (AND (AND SING 3P~ ) (~OR OEF UNOEF )))) 

PENS!ONIERTE G 

EtNE 

JONES 

OONE 

CCATT,AOJ P.PROP Nl~ WHAT (XOR (ANO PLURA~ (AND CXOR NOM ACC ) (NOT 
OEF lll [AND SING (XOR (AND FEM (XOR ACC NOM ll (AND DEF on• (AND NELJT 

ACC )(AND (AND O~F NOM lCXOR MA~E NEUT llllllll) 

G 
((OETERM NI~ NI~ NI~ CAND (XOR ACC ,NOM ) (AND SING FEM )l)l 

E 
((NOM,OBJ NAM JONES PERSON (ANO CXOR MA~E_ FEMALE l (ANO SING (XOR (ANO 

SUBJ !P! lOSJ lllll 

E 
((NONFIN,VERB DO NI~ AGENT PERF l CNONnN, VERB 00 Nt~ WHAT PASS ll 

WONENO N 
[(ATT,AOJ P.QWEL~ NIL AGENT (AND SING NEUT ))) 

KANONE G 
( (NOM,OBJ ENT!TV NIL THING (ANO (AND 3PS SING l (AND FE~ !AND t•o~ DEF 

UNDEF l CXOR (XOR NOM GE~ l c•o~ OAT ACC l) llllll 

FUNCTREE < 
(PATHS (DET D~TERM DEM )(ADJUNCT (V!RBA~ AOV,VERB NONF!N,VERB VERB 
ATT,AOJ RElwDRD pHO,AOJ AOV,AOJ l (OBJECT (O~J NOM,OSJ ~~ON,OBJ 
qElWORD l (NUM NUMI NUM~ NUM3 ) (V!~8A~ NONFIN,AUX (AUX AFF,AUX 

QUE5T,AUX l CNDNAIJX NONF!N,VER8 VE~B lll 

FUNCTREE G 
(ADJUNCT VE~B 

EIN G 
((OETE~M NI~ NIL NIL !AND SING !XO~ (AND MALE NOM I (AND NEUT CXOR NOM 

6CC llllll 

GENE~AL G 
( (NOM,08J ENTITY Nl~ P~RSON (ANO (AND 3PS SING ) (AND MAL~ (AND CXOR 

DEF UNOEF l (XOR NOM CXOR OAT ACC lllllll 

FUNCTREE N 
[FUNCTION (O~JECT NOM,OBJ )(ADJUNCT ATT,ADJ VERB ll 
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linguistic information 

P.QROER N 
( (SE~f ABSTR l (OF•WHlT ~NT!TY )l 

THOSE E 
!(OEM NIL NIL NI~ PLUR OEF ll 

SHOUlD E 
!(AFF,AUX N!L NIL NIL !(NOT 

NIL NIL ((NOT 06J l !AND (AND 
OBJ ) (AND PAST MODAL ))) (QUEST, AUX 
PAST MODAL )QUEST lllll. 

AMOUNT E 
C (SELF PROPERTY 1 (OF•WHU (NOT RESTRICT ))) 

KNOCKS E 
((VERB ACT KNOCK AGENT (!AND (NOT 08J )(AND SING 3PS ))PRES 
AOV,VE~B TRANSF DESTROY &GENT !!AND (NOT OBJ l !AND SING 3PS 

PRES OQWN Jill 

DOOR E 
((NOM,08J ENTITY OOOR WHAT (AND SING 3PS Ill 

GOOD E 
((ATT,AOJ QUALITy GOOD OFoWHAT ll 

PROP E 
((SELF PROPERTy ) (OFoWHAT (OR PROPfPTV THING ))) 

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

STONE E 
((NOM,OBJ ENTITY STONE WHAT (ANO SING 3PS lll 

TWO E 
((NUMI AMOUNT NJL OF•WHAT PLURAL TWO ll 

A•PROP E 
((SELF PROPERTy )(OFoWHAT (NOT &CT lll 

P.PROP G 
((SELF PROP ) (WHAT ~NTITY )l 

P.P~ACE G 

))( 
)) (AND 

rcSELf ACT ) (AGENT PERSON (ADJUNCT (PI )NIL CCPI CP2 )ACC WHAT l !P2 
Fl~ (AN~ ACC O!RoPREP )~NOPO!NT )Ill 

P•PROP E 
C CS!LF PROP l (WHU ENTITY l) 

P•PLACE E 
C(SE~F ACT 

WHAT ENTITY 
) (AGENT PERSON (ADJUNCT (PI lNI~ (!PI FIN ACC WHAT llll r 
ll 

PARIS E 
((NOM,OaJ NAM NIL PLACE (AND SI~G (KOR (AND SU8J 3PS lOBJ )))J 

VERY E 
((AOV,ADJ PROP VERV OFOWHAT )) 

HER E 
r rPRON .O~J NAM NIL PERSON (ANO SING (AND OBJ 3PS l) ll 
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DER 

linguisti_c_ infor1nation 

G 
((DETE~~ NI~ Nl~ Nl~ [lOR [AND ~~UR GEN )(AND SING (lO~ (AND MAlE NOM 

)(AND F!M (XOR GEN OAT l)))ll) 

GIR~S E 
([NOM,OSJ ENTITY yOUNGoFEMALE W~O (AND PLURA~ 3PS )ll 

GIR~ E 
((NOM,OBJ ENTITY NIL WHO (AND SING ]PS ))l 

HAS E 
((VERB POSS NIL AG!NT ((AND 'SING (NOT OBJ l)PRES )) (AFF,AUl NIL NIL 

NIL ( (ANO SING (NOT nBJ )) (AND PRES ~ERF ) )) ) ' 

WAS E 
((VERB BE NIL WHAT [[AND 3PS (AND SING [NOT OBJ l))PUT ))[AFF,AUX 
NIL NIL NIL ((AND 3PS (AND SING (NOT OBJ ))) CANO PABr [lOR CONliN 

PASS lllll 

VEST!ROAY E 
ltf~OM OeJ SPFe.Tt»! YESTERDAY WH!N (AND SING (lOR (AND SUeJ 3PS lOBJ 

DISTR! E 
[(SELF SP!ClF!ER l [DF•WHAT (NOT RESTRICT )ll 

AMSTERDAM N 
([NOM,OBJ SPEC 0 P~ACE AOAM wHERE (AND (AND 3PS SING )NEUT lll 

PDSS E 
((SELF STATE )(AGENT PERSON )(WHAT (NOT RESTRICT lll 

MUST E 
((AFF,AUx NIL NIL NIL [(NOT OBJ ) (AND PRES MOO~L ))ll 

EATS E 
[[V!':RB ~.~AT NIL AGENT ((AND (NOT OBJ ) (AND SING 3~S l)PR!S ])) 

ACT E 

• 

* 

* 

• 

• 

• 

• 

• 

• 

• 

• 

C (SE~~ ACT l [AGENT PERSON l) * 
~ETTER E 

[[NOM,OBJ wRIT NIL RESULT (AND SING (XOR CANO SUSJ 3PS )OBJ llll • 
4FTER E 

([ADV,VEPB (VI )NIL ((VI va OBJ!CT ) (V2 FIN AOV,PART ]))) • 
~ET ~ 

[(D~TERM NIL NIL NIL (AND NEUT (AND SING oEF lll] • 
SETZTE G 

((VERB P.PLACE NIL AGENT SING (ANO OYN ~AST )]) • 
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AFTE~ 
NIL 

G 

AFTER 
(NIL 

ALTE G 
((ATT ,AOJ P•PROP NIL WHAT CXOR (ANO PLURAL CANO (XOR NnM ACt )(NOT 
O~F lll (AND SING (XOR (AND F!M (XOR ACC NOM )l (ANO DEF (XOR (AND NEUT 

ACC l (AND (ANO DEF NOM ) (XOR MALE NEUT llllll) ll 

ENTITY . E 
((SELF ENTITY )(WHO PERSON )(WHAT THING J(AN!M ANIMATE ll 

ENTITY G 
I !SnF ENT l (PERSON PERSON J !THING THING ll 

ARTICLES E 
(!NOM,OBJ WRIT NtL RESULT !AND PLUR (XOR (AND !PS SUBJ lOBJ llll 

AUTHOR E 
((NOM,OBJ WRIT NIL AGENT (AND SING CXOR (AND SUBJ !PS JO!J llll 

WOULD E 
((VERB WILL NIL AGENT ([NOT OBJ )PRES ll!AFF.AUX NIL NIL NIL I!NnT 

OBJ )CANO PAST FyT Jl)J 

COULO E 
((AFF,AUX NIL NIL NIL (!NOT OBJ )(AND PAST MOOAL llll 

EQUAL E 
(!SELF PROPERTy ) [WHAT !NOT RESTIRC ll (AND• WHAT (NOT RESTR!C lll 

HAVE E 
((NDNFTN,VER8 POSS NIL AGENT (XOR (AND FUT (NOT FUT" ll(ANO MODAL 

NOT MODAL'' )1) !ANO F~T"MOOAL 11 l) (NONFIN,AUX NIL NIL NIL (XO~ (ANO FUT 
(NOT FUT" ll IANO MODAL (NOT MODAL" ll) (AND P~RF (AND FUT" M00AL 11 ))) C 
VERS POSS NIL AGENT ! (AN~ !NOT (AND 3PS SING lJ !NOT SUBJ )l PRES ) ) ( 

AFF,AUX NIL NIL NIL ((AND (NOT [AND 3PS SING Jl (NOT SU8J l)PERF lll 

~AV!NG 

((NONf!N,V!RB POSS NIL 
XO~ !AND (NOT oBJ BPS 

PERF ) l 

f 
AG!NT CONTIN l (VERB,OSJ POSS 
)OBJ )SING )l (NONFIN,AUX NIL 

GIVES E 

NIL SELF (AND ( 
NIL NIL CONT!N 

[tVERB G!V NIL AGENT (AND (NOT DBJ l (AND 3PS SING llll 

GIVE E 
( [NDNP!N,v!R8 Gtv NIL AGENT (XQR PUT MODAL ll (VE~R GIV NIL AGENT I ANO 

!NOT (AND JPS SING ll (NOT OBJ llll 

GIV E 
[(SE~F ACT )(AGENT PERSON (ADJUNCT (Gl)N!L ((Gl (G2 FIN )(ANO !NOT 
SUBJ l (NOT PR~P l) W>o!AT ) (Gl (G! l !AND (NOT PR!P l (NOT SUBJ ) l 
ADDRESSEE l (G2 nN (AND TO (NOT SUBJ llAOORE5S~E l CG3 FIN (AND (NOT 
PPEP l !NOT SUeJ ))WHAT ll)l (WHlT THING (ADJUNCT (GI FIN lNI~ !(G! (G2 
FIN l.IANO TO (NOT SUBJ lHOO~ESSEE l (GI (fiN G3 l (AND eY (NOT SUBJ ll 
AGENT )(G3 FIN !AND TO (NOT SUSJ lJADO~ESSEf l!G2 FIN (AND AY (NOT 
SuBJ ))AGENT lll1 [AOD~!SS!E PERSON (ADJUNCT (GI lN!~ ((GI !FIN G?, l ( 
AND (NnT P~EP l (NOT SUBJ )lWHAT l!Gi! FIN !ANO BV (NOT SUBJ ))AGENT ll 

) 1 l 

GIVER E 
(!NOM,O~J GIV N!~ AGENT (AND !PS SING l)) 

GIVEN E 
[(P~!O,ADJ GIV NIL WHAT )[NONFJN,VERB GIV NIL WHAT (AND (NOT PASS' l 
PASS )PASS' l (NONFIN,V!RB GIV NIL AODR!SSEE (ANO PUS !NOT PASS' Jl 

PASS" l (NONFIN,VERB GIV NIL AGENT (AND (NOT PERF" )PERF lPERP llll 

LIVING ! 
[[NONF!N,VERB P•LIVE NIL AGENT (AND CONTIN (NOT CONTIN" llCONTIN" ll 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

·• 

• 

• 
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DOWN E 
((ADV.PART NIL NJL NI~ DOWN )) 

SI~ E 
((NUMI AMOUNT NIL OF•WHAT PLURAL SIX )) 

MAV E 
((AFF.AU~ MAY NIL NIL ((ANO 3PS (AND (NOT OBJ ISING ))(AND MODAL 

POSSI8 Jll)Av NIL NIL ((AND 3PS (AND (NOT OBJ lS!NG )) 

Bov E 
((NOM.OBJ ENTITy yOUNG•MALE PERSON (ANO 3PS SING ))) 
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4.2. The experiments 

introduction 

In this introduction we discuss the conventions followed for 

the output during the language process. 

(a) Output from the main program 

The system starts as follows: 

SPECIFV THE LANGUAGE 
INPUT UNGIIAGF :E 
GIVE INPUT se•'TE•CE 

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: 

WOOD ~R : 2 GIVES 
,j, INITIAL PlRT!CLES I 
(NIL GivEs (!NP~ vER~ NIL NIL NIL QUAL ll 
,jT, MERGING 

(here starts the computation ) 

When all particles have been processed, the system p'rints 

'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 indications on the 

number of cells left in the memory (the memory limitations 

are the main problem of the current implementation) and 

is then ready to consume the next input sentence. 

MEMO~y CELLS LfFT:t<8S 
GIVE INPUT 5F~TENCE 

(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 

xxxx TRY TO EXPAND 

the alphabetic order) 

CONFIGURATION 

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

For each particle bordering on this one the system prints: 

X 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 to the moment they occur in the structure. 

Example: 

tAl **"* TRY TO EIPANQ CONFJGUNATION : 
(NIL A (TNP" I)Effee Nit NTL ~ll NIL ll 

• 8¥ CQM8ININ~ IT WTTH tfi~FIG OF wO~D N~. 3 
I, FOR HyPOTHESIS I )NP! 

I, \, CONFIGURATJQN 1 
(NIL G!VES (!NP2 VfOA JelL (r.3 )NIL QUAL ) (JOHJ• (lJJP! NOM,OHJ NIL 

NH ((MALE 3PS SING )) ((PfRSn'' J)N!L )NIL ) (HER (!NP3 PRON,ORJ N!L 
Nil ((SING O~J 3PS ) ) ( (PU~(n, )) Apn•£bSeE )) I 

~• FROM L~FT Tn ~IGHT 

• ~RO"G HEAD OR Nr.J TN4NSJT /ON !N SYNT NF, T 

•• FROM R!G~T rn LTFT 

I • I • ' . FOR 1-.'['ipf) : Hr.R 

• WRC~G HOD 0~ ~ .• (j TRANS!T!O~J !N SYNT NE"T ) 
1 • 1 • ?, Fn~ l"~"lf') ' r.rv~s 

• WR("'~G H~An OP. ~-~ r, HH'SIT!O>l IN SYNT NtT 
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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 posslilble to perfo'rm 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 success_ful) 

CONSULT CASE FRAMES WITH SYNT.FEATURES 

xxx (features of the subordinate) 

SUCCESSFUL TRANSITION IN SEMANTIC NETWORKS 

RESULTING TRIPLES (FEATURES - STATE - CASE) 

xxx (output from the NETW subroutine if successful transition) 
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MATCH THE FOLLOWING FEATURES 

xxx (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 I or relations environment tests false 

T SYNTACTIC FEATURES MATCH UNSUCCESSFUL 

after syntactic features match of adjunctsjfunctionword 

+ SEMANTIC FEATURES MATCH UNSUCCESSFUL 

after semantic feature match of adjuncts or objects 

i MISSING CASE OR FUNCTION IN SEMANTIC NETWORK 

semantic network does not contain the information 

necessary tb compute the surface network 

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

Problem: 

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 :letennined by the grammatical relation 

between subordinate and head. 

Solution: 

The introduction of rules which specify both types 

of information. 

Experimental setting: 

We will give the following input : 

1. v_ery urgent 

2. John writes 

3. urgent very 

(normal application of function-of-head/order) 

(idem) 

(is rejected due to wrong order) 

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

Results: 

l. rr-..: 
(VFRV URGf'T J 

WORD f;Q ; ! ¥ffly 
•I• [NjTJAL P•• ICLfS ; 
(NIL vEt·H (T~•P1 A[)V,AII,J f\IJL Nit NIL MO~J )) 

WCHhl r·,R : ? IJ~LEt-!1' 

,t~ INJTJAL- ~,RTrrL~S 1 
(foufL I!RlinJT rJNP~ ATT,tl)J ~- 1 IL NtL NTL I.JNOt:T )) 
,IT, "-li;RGING 
(11 
*~** TRY TO f-PAND CO~Fl~L:~Al!ON 

(tlJ\_ UMGF~~r tiNP.? ATT~AL1J t,lJL .!'IlL t•lll llt'l>F.'r )J 
* P1V cot ... 1!H"-tl~.~.-~ n I..:!TH r.:n~·FJG nF 1•10R!"' ~JR, 1 

1, FUQ HVPUT~«~::.]::, : rr-;pt 
ln t. CCll..if-'.lGlli!.i~TTC1('-.! : 
(N!l, VF.'i:<V fP,IPt ADV,llt:J Nll NJL ~ 1 TL ~10r1 )) 

::.. FROM I F~T T("' f.f'l(~f-!T 

lii"UCCE.S'FI,il Q~llER Af,n OE(.ITJnc!S E>JVJR[JN".f''l TESTS 
INVfSTTGt.TE Tl-lF Fl)LLDw.J:NG SE'~1 .n~_ATUHES1 
(OR P~r;PE~TY T~~~~ 1 
((PROP[h1Y 11 
~f1'1Ar"'flt' F~~TU~FS MATr:H Sl!CCtS";FUL, ~JOMAlt-.1 

UPRnPn' !Y 11 
>>>> 4Ll. TF8TS SLICCF-SSF'llL, t~E~ CC'Jt.IFlGURATin~.: 

P•'!l I)F:·r,>~-T ({!~P~ ATt •. &.!),l fi!JL NJL t-rlL l)NnfT ) !Vtr:<Y' (lt.,!F'1 
AUV.41)J NIL ~-!TL ~:tt M(Jn 1~-~lL )) 

< = 1"1'11" kT(;l'fT "' l E F 
1. l. 1. rrlf~ 1·HJFW: Vf:RY 

+ Wkro/·jL HEarl 1JP t;(J H<Af~SITtO~-J lN SVtJT fi.~El 

FUNCTIOI~AL A~·n C4&f ST~UCTl!~FS : 
(HT .•OJ (URcf>!T (b\>V.ot'J vF;PV llJ 
(CASESH!I~TI,RF CVfi<Y (UF*i'HAT URGF'lT ))) 
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I'" 
2. (JOHN WQT1ES 

\r!ltHHJ "-!P. : 1 JOri~·! 

.I. !NJTIAL PAITICLES 
C~!tL JflHN (P,IP\ ~~[lM.fHiJ NlL. NIL. ((r-IAl.F 3~5 S!r-·;G )) ((PF-~SON ))NIL )) 

WORn ·~ : 2 •>IIt5 
.I. l~ITJ~L PbRTJCLFS ! 
CN!L WR!TES !J,P;> VF"F' N!l. I-ITL ((PHS ))QUAL )1 
.1! 1 ~E:RGING 
(A) 

•••• 1'RV TCJ f:t'Pll.~[l L(H~FiGlJWATiniJ ; 
(II!L WR!HS (1"2 V;'!'K NIL NJl_ ( CPR!:S ))lJUAL )J 

• R" CQM~HJI~I~~ JT WJPI cor FIG nF io!I1~D NR. ! 
1. FOR HYPOT~~SJa : I~JPt 

1, t. CO~·FtGU~ATIO!• 
(~!l JnH>' (J•·'PJ l.rlr<.Qe,T NTL ii!L ((1'·>-LE ]PS SIN(; l)((PERSnN ))NIL 1) 
~)o"""""f'" tlJI 1. (j.!,,._, 

+ VJRO~G HEAO rJti ~JO TRANSITICW l"-~ 5'1~ 1 1 NET 
<= FROM ~IGHT TO lfFT 

1 1, 1 FUR ~ORO :JOHN 
)5U~cE•5F0t Ok0ER AND PELAflC~~ ~NVI~O•MENT TESTSJ 
---r-:rA""""T""r.H lHF -~l.lllili<iJNf~ F"E~TU~E COMPL~1F.S: 

(ANl'l (\Ji)f 01:1J ){A~!!''~ 3PS SlN~ ,) 
((MALE •Ps SJ•G II 
PESLILTT~IG flQ~~A!N: 

((rillE JP~ 'INC )) 
t'"'IVESTIGATE 11--!F" FnLLOWJ"I\. S~.'~~Ff-ATI+WF-:Sr 

PE RSQt.i 
( (PfO~('"J ) ) 
~E"f'"~l'-iflC: FEAlUt=.oES 1"1ATCH SUCCE.SSfUL, llUI~IdN 

r rp~~.l:;('"\1'-l , l 
>;~o>> ALL Tf~T~ 5liCCf'·s~Fl,iL. NF.~' COr>..'FlGURt..T!DN : 

(P~E'l '"IT;;S (!'<P? VERH IHL NIL l lf'•ES )JWlJAL ) IJQH>• !HIP! 
~l'",OhJ NIL NH rrM•Lf WS SING ))I(PERI;QI, J)N!l )Nll. Jl 

FU~CTIONAL AN!J C~~~ ~tHuCTUktS : 
(VER6 (WRITE• (NOM,(;~.! JOHN Ill 
(CASEST~!J(:Ttr• t~·~lTE.~ (AGEl'iT JfJHN ))) 

3. JN: 
(I)RGEt;T VERY l 

WGRO NR t lJ~~~"·T 
.1. INITIAL PAOTIC!ES 
(N!l, IIRr,F.~IT fl J,JP1 t!T!.!Ii'>J ~Ill f-ITL NJL IINO~T ) ) 

WO~!l ~~~ : 2 ~E 1 ?Y 
.I. INITIAL. P>oPl Tr:L.f s 
(Nil, VERY f)NP;: t.I:.,;,Ar•J t,JL NJI. t-.·JL H(l{) J) 
,II, !·~E"Pr;p.!~ 

(.) 

**** TRy TC! E.~PA"if' f (Ji'-JFTr,l.IPIIll!IJN r 
(~•ll IIEIJV rltiJ.."'~ f.f'lV,Ar·J Nil ~ll r-~IL ~OIJ )) 

* RY C0Mf:IPI!J;JG. JT 'tiTTH COtlFJr, nF U1Pn 1\lj../ 
1, F~R HYP(Jl~~51S 1 l~IPt . . • 

1. 1. CONFlGli;;.ATJn'-:: 
IN!~ URG!NT tl>•t AIT •• nJ t-IL NIL NIL UNDET )l 
=> FRO~ t~FT T!1 ~!GHT 

+ ~~ON~ ~f~f! ON tJn T~A~SIT ON N V~T NET 
c: OM Pirt~r TO LEFT 

!, 1, 1 • HIC !•!ORO I U~r,oNT 

FUNCT10i-HL, A~<Jf'l (.'dH:· S'T~Ul";TlJR~S t 

NO STRUCTURE Fno GIVE>! INPUT 
- y;.l8.-
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4. IN: 
(8UUT)FUl l'"r;FNT ) 

~ORO tJR : AEAUTlFtJL 
.I. INITJAL P~~'lCL~~ : 
(NIL R~6U'tlf-l_:l (l~-Jp~ ATT.AOJ NJL t-ill. IJJL UNPET )) 

WOPO ~R I ~ UOG[NT 
.1. t~JITJAL ~~~lJClf~ ; 
(NJL U~Gf~!T r1~1p2 AfT.~'') ~Il NIL NIL UND~T )) 
.rt. nE.'!r.r~-'G 

A 1 
**** 0 ~rP~~O t(•~I~!GlJRATIO~ I 

IN]L UPG~ T (jNP2 AlToAOJ NIL NIL NIL UNnET )l 
* Ry Cor-1Hl~~~~,r: Jr 1>JITH (nt\IFIG CF V!QRf') NI-l!. 1 

1. FO~ ~VPUTHESJS : INP1 
1. t. C0-".JF rGUPATJf··~-' : 
(NIL BULtT!FUL riNPl ATToAOJ ''ll ''ll N]L UNnf;T )) 

=> ~ROM FFT TO ~ ~HT 
t w;:;or1'J(:, ;..jF 1 OR NO TRM-ISt"TJ(l"i IN S'r'~IT NET 

c: F OM R!~~T Tn l~FT 

1 1 t F 1)J~ :IIORn : H~_t.trTtFLJ 

FUNCTtO~Al L~n Ch~E ST~UCTURfS 
NO STRUCTURt F(l~ GlV~N l~PUT 
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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 position where the objects will come depends 

on the function of the head. 

Solution: 

Two rules in the grammar which specify both types 

of knowledge 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: 

JNI 
(JOH~ WRITES A LETT[~ 

WORC rl~ I l JqeN 
•l• I~ITIAL ~ARTJCLfS : 
(NlL JOHN (IN~\ 'rn"r,neJ 'IL N]l" ((MAL[ 3PS 5JrjG )) ((PfRSON ))NIL )) 

WOPn ~R : 2 ~~tTf~ 

,I, JNJTIAL ~oOTJCL~S : 
(NIL ••tT~S (lNpO V!R• •!L NIL (!PRFS ))GUlL ll 
,11, MERGPJG 
Ol 

•••~ TRV TO EXPA~!l CUN~JGIJRATirl~ : 
(~IL WRITt< r!•P~ Vf"• NIL NIL ((PR~S ))QUIL )l 

11! f\Y CC1r--1BlNI"JG lT WTfrl (11!\FIG C'!F loiflkn Ni.J. 1 
1. FDI4 HYPOTr1E.6TS: l'JP1 

1. 1. CO~FlG~~ATJrJN : 
(Nfl JOHf\1 fl,.--~~1 NQ·"! .. Ot-U hilL t--,J!L ((MbLf. 3PS Sl~G ))((PFRS(!N 1)!·UL )) 
=~ fROM LFFf TO hl~HT 

+ ltJROH~ f·1EnL1 (, ... t:r'1 lkANS!TtGr>~ tt-,1 SVNl NF.:i 
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<= F~O~ RtG~f TIJ LEFT 
, r 1.. 1!" f(W ,.fJR(j l .lllHr'!_ 

StJCCESS~IJL O~r~~.f.<' ~t-..1(! P~l_ AjT('r-~.~ f~lVTRf_ 1 NM~f-ll rE~i~, 

~lATCH T~f F1Ll~Al~b FtATLJH~ tnMPL~XES: 
(f1~J~ (!'-1QT IJ~J lfA"'fl 3P~ Sf;.JG 1) 
((MA~f )P5 5J•G II 
RESULTlNG D11~'Al~: 

(!MALE JPS Sl•G 11 
INVEST!G~TE TrlF FDLLO~!NG S~M.FEATU~ES; 
PERSON 
((PER 50" 11 
SEMANTIC F~AT\IRtS ~'~PTCH SUCCE.~S~UL, DQ"1A.IN 
rcrr~~n~, )' 

>>>>ALL TfSTS su~~tbSF~lr NEW CO~IFIGU~ATION ; 
(PRELl W'<!TtS I!'<P? vtPB NIL. ~lL ((PRES l)OUAI. J(J0"" (l>lPI 

NO•.ORJ '"!L NIL rr•ALE 3PS Sl'Jrl )l((PtRSOr< lJI"!L lN!L l) 

WO~ D "-IR : 3 A 
.I. !N!TIAI. PA~T!CLES 
(Nil, A (TNP3 nElERf'-1 r.Jlt ~;TL tllfl NIL 1) 
,)!, MER(;JNG 
(A) 

**** T~Y Tn EXPAI\I!J rnrJr:IGURATlOf·~ : 
(NIL I (TN"1 OElER• NIL NJL NIL Nil. ]) 

*BY CONR!NlNG 11 wiT~ CCINFlG OF wO~O N~. ~ 

l, FOR ~vPrTHES!5 I !NP' 
1. 1. CO~JFlGU~ATIOr-1 I 
(PRED WR!HS (!NPi' v!'OH 1<H. NIL ((P~r:s )lQIJAL ) !JOHN (!NP1 NOH,U~J 

NIL N I I. ( ( H •1. E 3 P S S 1 cl G ) ) ( ( P £: R S n N l ) N I I. l NIL 11 
<= F~OM RIGHT TO LEFT 

1 1 t. l. FOh' l't0Rll: WRITtS 
+ WhiOr-JG Ht:AO OR :--JO TRHISITIO!'-t t"-1 SYNT 1'-JfT 

WOOD NA : 4 LETfE~ 
,!, !N!T!II. PART!CLE5 
((~'I )LETTER CINP4 NG•,nAJ tttL NIL ((SING DBJ )(S!Nii SU~J )P~ )) (( 

TH!.~r. )] NIL )1 
.II.. t-1ER~lNG 

[A l 
**** TRY TO EXPAI-Jf:'l Cr'JI'·-tF1GlJ~AT!nN : 

([NT 1LfTTFR (!N04 I'Oh,OO.J ~ll NJL. ((S!Nt; OHJ ) (SJNf; SIJt1,l IPS )) ( 
(TH!Nr. ))NH- l I 
* PY CO~RlN!N~ If wJT~ tnNFl~ OF ~ORn NR. 3 
I, FOR H!POTHE,!S : J~P] 

1. 1. CONFlGU~AllO~ : 
(NIL I (!NP) OElf:OM NIL NIL NIL •11. )] 

=> FROM ~EFT TO ~t~HT 
~UCCE~$FU1. TOINS!T!ON FROM (NI 1 
TQ THE Nl:''•l :-)Tt.Tr (~) : (Na r-..1,:, ) 
MATCH THE FOLlnwtN~ Ff~TU~F cnMPLEXES: 
SI~,r(; 

( (SJ~G ll•J '(S)Nr; SU~J _IPS ) l 
~fSLikTlNG OU~A!N: 

((ll•G D~J l (liNG IU•J !PS )l 
NEW F-Fo\T!.JR~. COMPI_i::X: 
( WNQoF J)OI, U•J 1 LUNnU S!NG SU8J .iPS )) 

>>>> ALL TEST~ SUCC~qSFULr N~~ CO~FlGlJRATION s 
tCN4 •o JU'rt<~; (l'P" •wM,uHJ •<u NIL ((UND!'F SING OoJ J (LJNOH 

SING SY8J 3PS ])!(THING ))NIL liA (!NP! nETERM NIL 0!( NIL N[L )NIL 11 
<= FROM RIG~T Ti1 LEFT 

1. l. 1. f~Q ~0pn I A 
+ W~ONG '"IT:ldJ f'Jlt f·.r(J TRANSITJO~r 1~-! SVNT N(T 
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r A l 
**** TRV TQ ~~PANn C0NFI~u~ATtflN ; 

((t~Ja N6 lL~Trp:;;? rrr.JPU. ~JOti,Of~J t~1l r-Ill ((UNi)[~ St!.J'l tlMJ -I(UNtlf:"F 

SIN~ SU•1J 3P,s , 1 r (T·<~"" l ~>IlL J t• (!NP3 nEfF:~" 'IL NH 'nl" "''t JN!L JJ 
* 8Y C0~8JN!NG 11 ~Tl~ cOriFIG 0~ wnwn ~R. 2 

1, FO~ HV~OT~E~lS : TNP~ 

1. 1, CIJ~·F"lG;Jf.?i!.Tiu'>~: 
(PI~ED WRITES (INP2 Vt:Rf~ NIL rHL ((PR~S )Jr.alliAL ) (JQf~N fTJ\11='1 ~JOM,!HJ 

NIL >'JL ((MALo lPS ST% l) ((PcRS(n, Jl '"ll J "IL ) 1 
em FROM RIG~T TO LEFT 

I I I FOR I•UJRD : ;;,"lfto 
U F R~-~ AN R T ~~ ~V Pfl~M 

CONf;U[.T ('t..S-~ Fl.<'.a·~F'i lii!Ti-1 15Vf'il t'F.ATU~f~ : 
{(UNQ~F SI~G OAJ ) (U~D~F St~:G SLIBJ 3PS )) 
SLICCESSF•.II. l~~~JS!TIOr~ lN St'MANTIC NF:To>iORKS 
AE&ULT!NG TA!PLf5 (FEATUR~S o ~TAT! * ChS•I 
(!!(IJ>.IQfF SH'G OnJ JJ(•t2 Fl'< )R!'SULT 1) 
HATCiol l~F ~OLl-.i"l·oJ!~JG Sf::r1ArJTIC FtATIJ!(E5 
{(11-1.1"-Jr, '1 
W!T~ F~6TU~ES OF ~ESP, CASES 
RtsULT 
THING 
5Et1 fEATI 1 RfS i"'ATCH SUCCESSFUL 

>>>> AI..L TESTS ~UCCESS~!)L, r'\lf'AI CDNF'lGOIH.lJIJfJ 
{NTL WI'<Jli:S ( lNP~ VF;QI-l. t-..ITL (itJ/?, FIN ) ( (PRf'.S 1 )(~I.IAL ) {.JO~-H: ( ~' 

!NFI ,JOM,ilRJ ·'ill. fJ!l [(>1>!.1' 3PS S!NC, lJ ((PERSON ))'!L l'HI, l (i.ElTf{ 
INP4 NOM,D~J NIL >HI ((U''G<F oHIG t1eJ ))((THHJr. JlkF.SULT )(A (JrJP3 
DETER• NIL NIL •lL "IL )NIL Ill 

FUNCTlO~AL ld~il (A~t 511".> 1JCTI.,JI-(F'_S : 
(VF.~R (WRllE.'5 (r-,i('I~1.'Jf\J Jflt'~ ) ("lf.H·1"0~J (LE.fTPR (f'JETE.I-(1'--\ 4 ))))) 
(CAS~STRUCTUR~ (~PIT~~ (AtiE~T Jn~N l (~fSULT lfTT~R ))) 

IN: 
(A L!TTE~ WRITTEN HI JO"N ) 

WORG NR : I • 
.1. INITIAL ••~TJCLES : 
(Nil ' (!NP! ~FTERM "H Ntl NIL 'lJl )) 

WORD NR : 2 LETIFR 
•l• JN!T!AL P,~llCLEh : 
((N! )lEnE~ (l'lp<; NO>',QRJ I'lL N!L !ISING OAJ )(SING SU~J lPS 1J (( 
r•n,,G 1 J •IL 1 J 

!
!1, MERGING 
A J 

*•** T~Y T("J E)(p.O..~Jr) Co~JFlG!JRATFHJ : 
((NI lLorTf<l [J'If'~ ''~'',0BJ ''lt. 111L ((SING 11f!J J l~)r"; SIHJJ .~Po )) ( 

(Tc!NG l)NH JJ 
11 ~~y C(}MBI~IJI'--1(; Tf WtTH r:(!NF!G OF 1·-0Rn NR. 
), Fn' HVPCTH!Sl~ : !NP! 

1. 1. CONFIGLI~ATJO~ • 
(NJL A (JNP! QEIERH ;IL NIL NIL IIIL )) 
=~ FROM Lf~T fO Rl~HT 

llUCCES~FU~_ TRMi!HTlO~~ FROM {''l ) 
TO THf Nf~ SlATE{S) (Nq N~ ) 
MATC~ THE 'FOlt.D~IN~ F~ATIJkF CQMPLEXFS: 
S !J'.IG 
( IS!Nr, neJ J (otNr, SIJBJ WS J l 
RfSUlrTN~ nOMA!N; 
( (S!~f, OI;J J 1'1Nt; SUR.! 3PS ) I 
NEW FEATLl~E COMPLEX: 
((l)NPr;f' S!'r, Ci~J 1 IUNnEF SHir, SIIR.! 3PS )1 

>>>> GLL TESTS 3UCCfSSFUL, NEw cn~Fl~UR4TION : 
( (N~ 'lb 1 LETHo (!,•Pi' tJOM,ORJ NIL 'Jlt. ( (UNUH SING nBJ ) (IJNI)(F 

su:r. SIJ8J 3PA 1) ((THlrJG ])NJL J (A IHIPJ .DfTfkM N!L N!t. NIL NIL ]NIL ll 
<= FRO~ ~TGrlT TO LEFT 

1, 1. 1, FUR ·~o~n : A 
+ WRON~ HEAO OR ~0 TPAN~JT!O~ IN SVNT NET 
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WQP['I NR ; 3 o.!RITTEH 

.l. I'JlTIAL PARflCl ~S : 
(NIL. ~A=~ITTEf'.J (l"'1P3 P!~EO.Al:J N!L r,IL ((Pll.ST ))!JUAL )) 
CNtl- 1.11RITTF.~i (JNP4 f'.JO~-IFirv.VF.:-PH 1\J![_ r-Ill ~~IL, ClUAL )) 
(NJL ~JRJTTF.r: rt:Jp~ ~.;('l'·lFJf<i.Vf:~R "Jll. r-.:JL Nit. QUAL )) 
(NlL WRITTEN fl•P• ITT,AIJJ NJL N!L NIL UOOET ll 
.II. r-'.ER-GINf.. 
(A l 
•••• T~Y TO EXF~NO CO~FJGU~ATJO~ 

(NIL wRlTTE~ (l~P~ ATT.AflJ Nll NTL NIL IJNOET )1 
t R~ CO~BINl~l~ IT NlTH C8~FlG ()F ~n~p N~. 2 
1. FO~ HYPnTHESIS : IN~?· 

1. 1. CON~JG'JPATTQ~ : 
[(>t" N~ )LETTER (hP2 'JuM,U8J 'lL NJL ((UNI:-EF SpJG 0"J 1(1JNnEF 

SING Sli~J 3PS ))((TH!,,f, llNlL l (A (1>1PI DI'TFR" >'!L :JIL •-TL ><11. l'IL ll 
:> FROM LEFT To AIG•T 

(81 

+ w~O~G HEAn n~ Nn TAdNSITIU~ IN SVNT NET 
cs Ft=WN! RIGHT TI"J U·.FT 

1. 1. 1. F"r'l~ "'Ol·'f.i: Lf:.TTEW 
+ ~RQNG HE&D tl~ NO THANSlTJnN !~ SYNT NET 

ttw..- TRY TQ F..:f'A"ll) C:fH1F= IGU~ATtr:n-... : 
(NIL WRJTTf• (!NPS N8Nf]N,V~RB NIL N!~ NIL QUAL )) 

* eY COMRINING lf ~ITH cnrJFlG OF WORD NR• 2 
I, FU~ HYPOT"Eo!& : l~P? 

1. t. ~O~FIGU~6Tl 1 JN : 
((NO N6 ]LFTTER flNP? •oM,ORJ NIL NIL ((UNO~F SING OBJ )(UNIIEF 

SINr, ~URJ 3P-S )l ([THl•JC. ))Nil. 1 (A (I"" I Flf.HP~ 'JIL '<!L '''IL ''IL )NIL )l 
:> FRQM LoFT TO P)GHT 

(C) 

+ WRON~ HfA~ ')~ N(! TRANSITION !N SYNT NET 
<• FROM R!oHT TQ LfFf 

1. 1. t, FOP I~ORr 1 LETTFR 
+ WR~NG HfAO OR NO TRANSITION IN SVNT NET 

***• TRY. TO EXPANr toNFl~URATtnN : 
(NIL WRITTEN (INPO NONFIN,VERA NIL NIL NIL WUAL )) 

o BY COMA!N!NG IT WITH rONFIG OF WO~n NR, 2 
1. ~OR HYPOT~ESJS : 1NP2 

1. 1. CONFir~liRAT]lHI : 
((>iON~ llUTFR (IND? '•'IM,OBJ >!IL N)L (fUNOEF SlNr, OBJ l (UNOEF 

SING SUAJ ~P5 J 1 ((THP'G ))N!l )(A (!NP! OoTfRM NIL NIL Nil NfL )NIL )l 
:> FRO~ LfFT TO RlGHT 

(C 1 

+ WRONG HEAO OP N'! T~.~~IT![lN IN SVNT NET 
<: FROM Rl~HT TJ LfFT 

1. 1, t. Fnt·~ \i;QJ.O'I): tE:-lTtl" 
+ WRON~ HEAD OP ~n THANIITIO" IN SYNT NET 

**•* TRY TO EXPAND fONF[~!.IRATin~: 
(I'lL '""!Tff,'l (If'P~ pOFD,ADJ tJJl NIL ((PAST ))QUAL)) 

* ~y COMA!~l~G lT ~fTH CCINFIG OF ~ORO NR, ? 
1. ~GR HYP0TH~~JS : TNP? 

1, t. CON~1~URAliON : 
t(N4 N6 )LFTTER rT~'P? ~n~,O~J NJL ~!L ((l.iN{lEF S!~~ ~BJ )[U~OEF 

S!t.IC, ~uBJ 3P< ))((THING JJrllL 1(1 (!NP1 ~~H."M Nll NIL Nil Nil. )'IlL l) 
=~ F~OM L~~t T8 ~TG~1 

+ WR!l~IG rlEAD OR ·~fJ TQANSJTtOrJ IN SVNT NET 
<= FRD~1 RIGHT TO L.ffT 

1, 1,. \., Fr)p I1!CJk~l : L.tTTFR 
SUCCfS~FUL n~rfR AN~ RElATIONS ENVIRUNME~T TESTS 
INVF.STtr.•TF '><c FOU Dt;i'JI' SE•,FEATURESI 

THP-'r, 
((THING 11 
S~MANTlC FfAT0Pf5 MATCH SUCCESSFtJL, tlOMAIN 
([!HJNC. 1l 

,.,.,.> 41~L Tf.STf>J SIJCCF:-,S.:;;F'11L 1 NEW CONFIGURATION : 
[NIL i.E ITt:" (!oiP< NQI1,08,1 NIL NIL ( (IINIJU Sl~G Ot;J ) (LJNrH 

S!Nii SLIBJ 3PS JJ ((THl''C. l)N!L J(A (lNf'! t>PfRe ''!l NIL "lL N!L l"ll 
CW•JTTEr,t (1NP~ P~i;O,A0J NIL t-Ill ((PAST ))(,UAL ))) 
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~~RQ NR ; 4 RY 
,!, INITIAL PAR1!tlFS 
(NIL AV (!NP7 CASES! NIL •tL NIL NIL )l 
.II, ME~GING 
[AI 
-~·~ TRY TO EWP4NO CONF!GUPAII~N 

(NIL BY IJ•P7 c•s~Sl hll NIL NIL NJL ll 
* 8Y CO~SINI~G tT ~!Ttl CONFlG OF ~ORn N~. 3 
I, FOR HYPOTHESIS : JNP3 

1. 1. C0NF!G0RATtUN : 
[NIL LF.TTF.R [JNP2 .~Qil,ORJ 'IL NIL ([U>.OEF Slt•G 0~.1 ) [L"<OtF S!~L; 

SU8J 3P5 ))[(THP~G ))NIL )[A (]'JPI DETER•< Nil 'IlL NIL NIL )NIL l ( 
"RJTTEN (JNPl pRED,ADJ NIL NIL ((PAST llQIIAL ))) 

~> f'ROM LEFT Tn ~IGHT 

+ WRONG HlAD OR NO T~ANAJTIO~ IN SYNT NET 
ca F~OM RIGMT Tn.LEFT 

1. 1. t. ~0~ WnQn : W~JTTEN 
+ WRONG ~EAO n~ NO TRANSITION lN SV~T N~T 

t. 1. '• FQV ~n~n I l[TTER 
+ WRON~ ~EAU lR NO TRANS1T10N 1~1 SY~T NET 

2, FOR HYP~THFS!S : JNPa 
2. 1. CONFlGWRAT!UN : 
(NIL WR!TTE•! (INP• NU~F!N,V~"B NIL NIL NIL QU~L ll 
•• FROM LEFT TQ RIGHT 

+ WRnNG ~EAP nR Nn tR~NSJT!0~1 lN SYNT N€T 
c= F~OM RIG~T Tn lFFT 

2, 1. 1, F"Of-l WOPf) ~ \I!R!TTE·~J 

+ WRONG ~EAn oq i~O TRAN$lTI~~ lN SYNT NET 
3, FOR HVPOTHESI$ : !NP~ 

3, I, CONFJGURATIO~ : 
(NIL WR!fTf~! [INP5 ~O~flN,v~~H NIL ~IL ~IL OUAL )) 
~> FROM LEfT TO R!G~T 

+ ~R(ING ~~EAn QR NO TPA~SITION IN SYNT ~:El 
co FROM PJGHT TO LEFT 

], 1. t, F~~ ~ORn : ~~ITTEN 
o WRONG HfAD OR NO TRANSJTJCN IN SINT NET 

•• FOR ~VP0THE.51S : p•Pb 
4• t, CONFlGUR~liDN : 
(NJL WRITTEN [[NOb •rT,~DJ NIL NIL NIL UNrET ll 

m> F~nM lEFT TD RIGHT 
+ W~ONG H~AO OR NO T~AN$JT!ON lN SYNT Nfl 

~= FROM ~IGHT Tn ~EFT 
4, 1. l. FOR ~~~0 : ~RtTTF~· 

+ WRQ~G HE~n 0~ NO TRANStTJQN lN SVNT NET 

WQPlJ NR : 5 JDH~J 
,!, JN!T!~L PAOIICLES 1 
((tC] )JOHN (!Npi\ '"O'i,f'RJ '·ill "IL (.(MALf 3PS S!Nf. )) ([PFRSON l)N!L )) 
,lT, ~1f.QGlt-.tG 

UJ 
•••• TQy TO EXPAND CONFIGURATION 

(1,1\ JJrHt~ (Jr<P8 'i0fi,QB,J f'll ''IL (!MAL' 3PS SUJC; ))((PtR~ON ll~IL 
) ) 
• BV CC'!MFHN!I'.:r, Jt •<l!T~ C(INFJG or· JJrn~n f\1~. ~ 

J. FO~ HlPOTHESlS : INP7 
1. 1. CO~F!GIJ~ATJUtJ : 
(NIL RY (h.P1 C.~~~~ NJI_ Njl NTL 'lL Jl 

=> FQ[lM llfl TO HIGHT 
SUCCF.~SHIL TPH·.•tT!OH FROM (ill J 
'fl1 TI-!E ~<FW STt.TF(~1: (r.J5) 

NUJ ffATll~( C(JI4P1~E-.~t 
((~V sp:G naJ ) (IH SH~G ~l.IAJ ~P.~ )) 

>>>> ALL TE~TA StiCCESSFUL, NfW CUNFlGURAflUN 
((N~ IJDH•J [(NP9 •IOM,O•J NIL NIL ((RY ~~·~ OBJ l (8Y liNG SUBJ 

3PI JJ ((Pf.RSC" l)Nll. HoV ()MP7 CAHS! f•JL. N!L. 'lL NIL JN!L Jl 
c: F~nM Rl~Hl TO LFFT 

1., l. t • F(lR .rJ()~f1 : ~V 

+ W~O~G ~EAO U~ NU TRANSJTlnN IN SVNT NET 
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'.' 
•••• T~Y Tn E)(P6NO Cur~F (t;URA1' !fiN I 

(("J5 )JO~r·~ (P.!Pt- r!I')M,OPJ NTL. "'Jll. ((P,V SING rJAJ l (RV .$!\1(~ Slif~J ~p~ 
))(!PERSON )I'lL )(CY ([NPI CIRFS! Nil NIL NIL NIL )NIL ll 
* A~ C0~6!NIN~ IT WIT~ CONFIG OF wClRQ NR. 3 
!, FJQ HYPOTH~S!! : I•P3 

1, 1. CONFlGURATTtN : 
(NIL LE::TTE~ CfNP2 Nl')~-l.OP..J t,·lL tnt. c (IJNtJt:·F SIMi DbJ J CU~PE.F ~p1rj 

SLJ~J 3PS l) ([T~!NG 1)f.;JL ) I• IINP! l'ETERM Nil Nll NH N!l. l'll l ( 
WRITTFN [[NPJ PAtO,AUJ ''L N!l ((P•ST ))QlJAL ))1 

=> F"OM l.EFT TO P!r.HT 
+ ~RON~ H!AO 0R :-JP TRA~i~JTION I~ SYNT NET 

<= F OM Qf(~H ('1 LEF _j 
I I I FOR •O•D 

L------~S~U~C~C~.E~·g~·sFF~l~!~L~D~R~ll~f~-~~~N~D~~~~~~,F~'r'Vnt~R~Q~N~e~E:N~T~T~E~R~T~S~~----L A • N FEATURE. : 
[(!V SING Q~J J [~V Sl~G 5U8J JPS ll 
SIJCCE~SFLJL TRAt.iSJ.1lON p.! ,c;~;MA~TtC ~1ETW0Rji,S 

~ESULTJt.i~ T~lPlfh (FEATUPfS • STATf * CA~E) 
((((BY SING O~~J )l(W/2 ~IN )A~f~!T )) 
~1lTCH THE FOLL•Ii>:li~l_, SE~M.•l IC FEAfl.iJH!i 

( (P<RSU'-' l l 
WJTH FflTUUE~ Of PFSP. t4S~S 

AGENT 
PfHSQt.J 
SEN Fr:ATU~f") ~1ATCH ~UCCESSFlJL 

~>>> ALL TESTS SUCCESS~Ul, NEW CDNFIGlJ~ATJnN 
(NIL LfTIER (li'P;> •oe,,O~J 'H t<II. ((UNI1EF Sll<(, n~J ) C.UM1t'F 

S lt·l G W ~ J 3 P S J l ! ( T ~ l' i 1; l l N 1 L )(A ( 1 N PI D f TERM N! L "!L. '"I L tJ 1 L l fJ I L 
O•kiTTfft rl,P3 Piira.•oJ ••IL rwt? FJN lrtP•sr lJQUAL )(Jt•HN rrr••P 
NUM.ORJ NTL HJt. !(f<Y Si';r, OF!J )) ([P~RSON ))AGENT l (AV (!NP7 CA,ESI 
NIL "IL "lL 'Jll )'Ill )\j) 

1.. 1. ?. l"l>P wOP.Il : LtTTER 
5UCCE.~t;FUL f!Rfl~,;.;: A~JO REl AT'fljf>.IS fi\IV!RnNMf"JT T~ST!i 
+MISs!•~ CASt OR OUNCT!ON I" SEM NfTWOPK 

?. FUR ~YPOTHE&tS t lr·~~ 
2. 1. C!')riF!G,U~ATHlf-1 : 
['!L wRITTEN. [!NP" 'liJNfl>',VER~ "n N!L N!L il!lAL ll 
=~ FRf)~ LEFT TCJ R(GHT 

+ WRO~G HEAD OR NO TRANSJTI~N JN SYNT NET 
<= FR~M RIGHT TO I_~FT 

2. 1. 1. FO~ waR!l: W~TTTEN 
SUCCf65FUL n•r:ER INn AELATIO~S ~NVIPQNM!NT TtST$ 
CD~SULT c•SE FA.MtH •ITH IYNT FEATUNES : 
( (HV <!'JC, OAJ ) (RV S!Nc; ~UH,J 3P$ ) l 
SIJCCE~S•Ul 1AANSJTtnN I~ SEMANTIC NETION~I 
RERU~TlNG ••!~LEI tFE•TUAE~ • STATE o CAS!) 
([((~Y ~Hl• CtbJ J.l(W/? F!N )RFS!JU )) 
MATCH rH~ F\)LLfJWTNG S(M~NTIC FEATURS$ 
( (PF..R':''1t-.• ) ) 
~!TH FfATURf~ (1F ~f.SP. CASES 
RESULT 
THING 
rJQ 5t~~ FEATI!flf5 LATCH 
+ ·'H.MA~~T~C ·f~A1ll"t.S ~'llCH tiNSIJCCESSFUL 
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3, FLI-~ 1-4'YPOTHt':i!S : Ir·IP~ 
3,. 1, CONF.Tr;U~lfi.TJ('l~J : 
(NIL •RIT!t'l (!NP5 >.:t,>•~Ho.V;RH NIL NH '•lL Ql)AL l) 

=> FHOM L~FT T~l ~lGHT 
+ W~O·~G H~AD G~ ~0 THA~ISIT!ON IN ~VNT N~T 

<• FROM RTGYt Tr) l~FT 

3. 1. 1. F'OR ;..Jrn~r l WFl!TTffl.l 
SUCCE~~FUL 8RU~R ANO ~fLATTO~S ENVl~O~~fNT T~STS 

CONSULT CA~E F~AMfS ~JTH SVNT F~ATUAES I 
( (6Y SjNG li9J ) rpv Sl'Jo SUBJ 3PS ) ) 
SLICCfS,FUL TQAN~ITirl~i TN SfMANTlC hETWnR~S 

R~SULTJNG TkiPLES [FlATIJ~ES * STATE * CAS~l 
((((BY S!% U~.! JH•/2 FIN )A(;eNT 11 
r--Al'C'"I THE Fr.1t J_()~>Jp.•(J 5~~1At'I:T!L FFATiiF'F5 
( (PERS•ll•' l l 
WITH FE'TUAER n• R~SP. CISfl 
AGENT 
PEi<SQ>I 
SE:--'1 FfATIJQf_S :~.o\TCH SLICCE'S~FUL 

>>>> ALL TFSTS SUCCfSSFUL, Nf~ CO~FlGU~ATlON : 
{NIL WRtTTEr, tt~.rP~ NUNFIN.Vt>t(F.I Nll {1~/2 FlN )NIL GlUAl. ) (JOHN 

lNP~ NOM.ORJ IJlL ~JH (fP,'r' 5!N(l l.H:\J ))((Pf~~IJN )).GfJ".JT )fAV tiNP7 
CA~E5I NIL ~!L NIL "II. )NJL Ill 

4. FOR ~VPOTHE5l5 : JNP6 

(Cl 

~. 1. C~~F1~UQATlflN : 
(NIL WRITTEN !lNPb ATT.ADJ NJl NIL NIL UNDET ll 
=> FROM LEFT .TO RIGHT 

+ ~RONG rlE•O U~ tJn TRAN~ll10N IN SYNT NET 
<: FRn~ ~l~HT TLI L~FT 

4, 1. ,. F~R WOPO : WPilT~N 

+ WRONG MEA0 0~ ~0 T~-rlSlllO~ I~ SYNT ~FT 

**** TRV To Fxpo~n CO~IFlGURATlnN : 
(NlL WRITTFN (t~~p~ NO~FIN,VfRA NtL (~/?FIN ]NI~ ~UAL 1(JOHN 

!NP8 NDM.OoJ f<IL NIL (([0¥ S!No 08J ll (tPERS!JN ))IGENT ll~V (!NP7 
CA~ES! >IH. NTL c<IL IJJI. JN!L l)l 
* RV CUi"'P,l:\llt.lr; ll il!ITrl cCJt:FlG OF JIO~n •\I.R. ~ 

1. FOR HVPOTH~51S : lNP? 
1. t. CO~~IGIJ~ATJQi~ ; 
((N4 No lLElTF.P (!>IP? NOI1.0BJ N!i. NIL (IU'UEF S)NG OHJ ) (UNOE:f 

SING ~0;J W< 11 ((!H!'JG lH•lL I (A (J.~Pl l>rTERI·l NIL N)L >HI_ NIL )NlL )) 
=> FQQM LEFT fn RIGHT 

+ :~RDf'..lr;. d!7:AL.) n-...' tJU TtJA!>.!SlT'I'.Of.! IN SYr-.lf ~~ET 
<: FP~M RIGHT 10 l.tFT 

t. \,. 1. Fll~ wnR~ 2 LETTER 
+ W~(1i>,J(~ 'iE:A!) ,1_.. ;-..1(1 Tio!A~i~ITlCH, lto..! Sl'NT 1\ifT 

FUNCT!o••L IN0 CA9E STPUCTU•es : 
(Nf1M,OaJ r.LEiTF::~ (nr:TH~M A ) (PPrll.H1,1 (w~t1Tf:N (I'Jf1M.0rq (,J!l..tN (C65ES1 

n.~BHMTIJOf (l"R(TTF•J (RESIILT LcTTFR )(AC.r>•T ,tt•H>I ))l 
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WO~D t~R : l A. 

•l• INIT!•L •• RTJtLl5 
[NIL A (l'iP! OETER'' filL NIL NIL NJL ll 

W[JPO >lR : ? l.~TTF.:i< 

.!. I"!T!AL "•" 1 1CL!:S : 
((N1 lLETTfP (1~·1P2 NQI'-1.rJfq t~tL t.JlL (f~T"''r. nru l(Slr-.:G SlhiJ "f.PS ))!_( 

T"!NG ))NIL 11 
.ll. MERGING 
(A) 

*•*• T~V TO FJP~~Q CuNFlGURATlO~i : 
( (NI li.ETTE~ (HIP;> rlnM.OAJ 1J!L I,I!L ( (SINr. OA,l ) (S\Nt, SU''J ~PS ) ) ( 

(TfJ)NG ))N!l. )1 
* HV C0M8INI~G IT ~IT~I cOrJF!G nf WOPO rJR. 1 
l. FQ~ HVP(ifHfql~ : JNP1 

1. 1. CONFIGtJRA1TrltJ : 
(NIL ~ (piPI r1ElF""' NIL NTl. Nll. NIL 'l 
•> FRO~ ltfT TQ PTGHT 

SiJCCES$FtiL TRA'IS1T !Ofl FROM (t,! ) 
TO TH~ NEW STATE(IJ I lr,a Nh J 
Mt.TCH fl.iF ftltLIIWtf'IG ~FATIJ"'E r.OMPLEXE.SI 
SING 
((SIN~ OBJ l (5JNG 5URJ )PS )) 
RE~ULTING DO~AlNl 

( (SJNr; C'l~J ) f~fNt; SU~J !PS 1) 
NEW ~fATU~E CO~IPLFXl 
( rUNOEF 5Ic<r; O~J l (IJI'OEF S!NG ~iloJ 3PS l) 

>>>> ALL TtSTS SUtCfSS~~l, ~fW CONFIGURATION : 
( (N4 N' )!.f TTFP (1N~2 ~WM.Q"',) till IHl ((UNiltF SIIJ[; QijJ ) (UW)fF 

SHJL; SUBJ 3PS ) ) ( (THJ;.I(, ) )I'll 1 (A (!NPI 11'-lERM NIL NIL NIL NIL )NIL )1 
c: FRnM ~lGHl TO Lf~T 

1, 1. 1. F04 WOkO: A 
• !'l~QNr. HEAn f.l~ 1~n 1H_6NSlliON IN SYNT NET 

~OPD NR ; 3 ~~ 

.1. INTTlAI P4RT!CL~S : 
(i'lL. ~V (!Np~ CASfSl rilL NIL NIL •Hl )) 
,11. ME:j:.jGlNG 
( ., 
••** TRY TO EXPlNO CO~Ft~IJ~ATlQt~ 

("TL ~V (JNP3 CA5fS1 ''I~ NT.L NH NIL )1 
*BY CQ~1~l~lNG !T ~1Tti CtlNF!~ OF W8RO ~~. 2 

1. FOR HVPf'rTHf-,5,1~ : JtJPi? 
1, l, CONFJGLIRt.Tru~~ : 
((N4 >If> JltTTfO [l>JP2 i<U'',OB.J NIL IJ!J. ((UNDJ;:F Sli'r, 11rlJ ) (UNilEF 

SII'JG '3U~J '3Pc; )l rt""t·F!r; 11~llt 1 fA (1NP1 ')~:Tr.f.t~ ~l!L NJL ~J!L ~!Jl )t!lL )} 
=,. F~u1~1 u-_Fl lrJ ~-<lr;HT 

+ ~Ro~·~ •lfAD nR NO TRANS!TlnrJ IN 5YNT ~El 

<= FRO~ "Pitr;f.-.lT 'r11 Lt:FT 
1 • 1 • 1. Ffll.( ;..J[)RI'I : LfTTEf? 

+ i>~.~U"'Jr'; 1-lF._t:.!') 0~ t--JI·I TPAt-il3!lHlr.,J tr-: SY•~T NET 
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l;fQRO NR : a JOHN 
,!, l~lT!AL PART!CLFS 
( (N) )JO•W (TriP" "n''•''oJ IHL "II. CIMALF 3PS 5JNG )l ([PE~Sn>r l)~ll. 1) 
.lT. MERGING 
(A) 
""*'~~~" r~v rn E)(PANo cor,JFJ(.;UI-f'.attoN 

(!~\ )J~H' (JNP" ·mr<,CrRJ tlTL >ill {(MAl.< 1PS S!i'G ))((ec,;sqr. ))NIL 
)) 
* AY COMBINING IT ~!T~ CONFIG t)F waRn ~~. l 

1, FOR HYPOTH~J!S : 1NP3 
1. 1. CUNFtGURAftMN : 
(NIL BY (I'IP3· CA&f.&l NIL ''ll "lL NIL l) 
=~ FRO~ lfFf T~ ~JG;il 

SUCCf.oSFIJL r"ANS!T!Dtl FROM (N! ) 
TO THF NFW STATf.(S) I INS l 
NEW F'EATU~~ CtJMPLEll 
((8V SING naJ ) CgV SING Sli~J ~PI ll 

~>>> ALL TESTS SUCC~~SFlJL, NFW C~~FI~URATION 

( (N~ LIOHN (jiJPO Nl'M, 11AJ N!L NlL ( (HY SING OAJ 1 (8Y ol'jG SUHJ 
3PS )) ((PERSnrJ lJNn ) (RY (JrJP3 CASES! NIL tlll •IL NIL )NIL ll 

<~ FROM Q!GHT Tn l.tFT 
1. t. 1. FOP ~~RO I BY 

+ WRONG HE41l U~ NO TRANSITION IN SYNT ~!T 

( B l 
••~* TPV Tn ~¥P~Nn CONFI~URAl!ON : 

(IN~ lJO>lCI [JNP" 'Hlrl,c)BJ '<TL IJ!L !(BY Sl'G 08J )(~Y SING $Uf<J .IP$ 
))((FERSO~ ]!NIL) (HV !!NP3 CASES! NIL NIL NIL NIL lNtl )1 
• BV C0~61NlN~ JT WlfH CONFlG ~F WORO NQ. 2 
I, FOR HYPOTHEI!H : 1••~ 

1. 1, CONFIGW~ATIO~I z 
((~ro N~ )LE'l~P (TCJP~ 1JO~,DRJ 'J!l NIL, ((UNO<F SING ORJ ) (IJ'Jnf~ 

SING SU~J 3P; ))((T><U.Ir, llNlL )(A (J>JP! flUF.~M NIL NIL NIL Nl!.. )NIL)) 
:> FROM I.~FT TO RTGHT 

+ ~RO~G H~An JP NO TRA~S!TION IN SVNT NET 
•• FROM OJGHI TO LEFT 

1. 1. 1, FU~ IH)R[) Z LETTf~ 
SUccESSFJL DAnE• AND RELATION~ E~VIRONHENT TESTS 
oMySSJNG coSE OR FUNCTION IN SFM NETWORK 

WORD NR : ~ ·~[TTEN 
,j, JN!TIAL PARTICLES : 
(NIL wRITTEN (J;;ps "RFO,AIIJ NIL NIL {(PAST ))QUAL l) 
IN!L •RITTEN (I~P~ NO•F!N,VERA NIL N!L NIL QUAL ll 
(NIL wRJTTEoN (!NP7 "UNFTN,VER8 N!l N!L "ll <JUAL ll 
(NIL ~RITTE•t (INP8 4TT,4DJ NIL NIL NIL UN~eT ll 
,II, r<ERG!NG ,., 
·•*~ TRY TO E~PANQ C~NFIGUH~TtnN : 

!NIL •RITTEN ((NPA All,ADJ NIL NIL NIL UNQfT l) 
* R~ CO~I~IN!NG JT WTTH rONFlG nf WQRn ~~. 4 

1. FOR HYPOTl~~SlS : lNPG 
t. , • CONFTGURATTUrl : 
((N5 lJD"N (INPG NnM,OSJ NIL N)L ((8Y liNG DRJ l(BY SING ~U~J !PS 

) ) I (PERSnN ) HIT I_ )(UY f!NP3 CASt&! fJ)L Nil N!L NIL )NIL )) 

(H J 

i...!R(if'l•~ "'F'Af1 r)R 1\jrj r~Atl~lTl('JN l'\1 SVNT f~ET 

c: F~QM ~JGilT TO LEFT 
1. t. 1. F"O W("l~[') I JOHI->1 

• ~~l.ll\ll: '"1fA(J u~· t\t!l riH·NS! 1 IOt-1 lN ~Yt\JT Nf::f 

**** TQY TO E~PANO fOI·If!~U~ATION : 
IN!L •RITTEN (!CPy NnN~!N,V!R" NIL NIL NIL. QUAL )) 

• AV COMRI~JNG tT ~IT~ CO~Fl~ OF WOR~ N~. 4 
1. FOQ HYPOT~IESJS : TrJp~ 
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1, 1. CONFIGU~•TJ~~ : 
((~5 )JOH"J (l"'JPIJ 1\!0M,O;.;J Nl!. NJL ((~'!" Str .. IG f)I:'.IJ ) (8Y ~It·JG SUHJ 3PS 

))((PEOSQN )ltdL )("Y fP1P3 r•SESJ I'lL NIL NIL NJL )Njl_ ll 

r c 1 

:> FROM LfFT TO W(C~l 

+ WRON!; HEAO Ql~ NO TRANS!T!O~ IN SYNT NfT 
cc FRnM RI~HT TO lfFT 

1 • t. 1• F:Ji( -.lf)R[) : JOH~· 
+ ~RON~ HEln OR ~0 TR~NS!TinN !N SYNT NET 

**** TRY TQ ;:';(pA!'-J!'l CrpJFlGIJRATltJ!·~ : 
[NIL WRJTTH' (JNPh '-JONF!N,Vf.R" NIL <'ll- NIL QUAL )) 

* BY C0M81N!NG JT WJ.TH cnNFlG OF i~O~D N~. U 
1, FOR HYPOTHESIS Z tNPU 

1, 1, ~O~FlGll~ATIO~ : 
c Cr-J5 J Jfl~otf\1 rtNPil ~H)M,.LlfJJ NfL !\ITL c (BY spw Ofl.~l l CAY stNr, ~UBJ 3PS 

)) ((PEQSuN ))'"H. )("¥ ri''P) CAS~SJ. ''lL 'IL tnL NIL )NJL )) 
•> FROM LEFT Tn RJG•' 

• WR~~~ HE~~ OR ~0 TRA!~SIT!ON IN SYNT NET 
<= FROM ~~~HT TO LEFT 

1, 1. 1. FOe ~ORD I J(IH~I 
.. l'oiRrlN1·; ME.AD 0~' t-J(l T~A~ISTllON lN SYNT NET 

•••• TRY TQ OP4'''1 CLJtiF1GURATI01'l : 
(N!I. WRjTT(N (U,P'i eRH,AOJ 'Ill '<!L ((PAST ))IJL'Al )) 

• AY COMA!N!NG IT WJT~ C0~1F!G 0~ WQ~O NR, 4 
I. FOR HVPOT~ESI9 : j~Pa 

1, 1, CONFTGU~ATit"1~J : 
([N5 )JOHC IINPa NQrl,OBJ NIL CJL ([BI SING OBJ )(8Y !lNG SU~J 3PS 

])((PERSON Jlt<ill )(OV (JNPJ CASES! "lL Nll_ l<!l NIL )NJL)) 
•> FROM L[FT TO "IGHT 

. + -.1\1-:. ~ Q T A ~ 

~= FRnM ~IG~T To LEFT 
1 • l • 1. F !lR 1-.IQRI") -HH·!"-i 

SUCCE5qFIJ~ ORDfA INO R[LITJDN~ FNV!RONM~NT TtSTS 
!NVEIT!GAT• T~f FDLLOW!N~ SEh,f!ATURES: 
TH!NG 
( (PERorlN ) l 
((P,RnPEi<TY )) 
o SEMANTIC F!ITUREI MITCH UNSUCCE&fUL 

FUNCTIONAL ANf~ CASf ~T~UrTURES : 
NO ST"UCTURE •a• GIVEN INPUT 

IN: 
(A SV J~HN W1!TTf" LfTT~R ) 

WOfd) ~,JH' ; 1 4 
,!, JNIT!AL PA~TJCL(q 
(NTL I (lNP) '>EHRM Nti. flU N)L "lL 1) 

WOAD N~ : 2 8¥ 
,1. l~ITtAL DAQfiCLES 
(NIL ~'I" CJNP~ CA1~3[ rJJL. NIL ~ 1 TL NIL )1 
,IT. 1..,ERG1Nr, 
[ '1 
*••~ TGY TO EXPA~Jf\ rr1~FlGURAT!~N 

(N!L HV 11••2 C•le&r •IL NJL 'lL NIL I) 
* PV CO~RININ8 1T ~rl~ cu~FlG nF ~nRO N~. 1 

1. FQR HYPOT~f~lS : l~PI 
J. 1, CO~.IF'l(~l.]RAlJli·J ~ 

!NIL ~ (JNPI n~TEA'I ~IL NIL NIL NJI, )I 
•> FRnM LfFT Tn RJGHT 

+ wQ(J~r. HE./If.'l r1R NO TroiA~I$lT!ON li~ SVNT ~JtT 

c: FROM RI~~T TO LEFT 
t, 1. 1,. FD~ woqo : A 

+ WRQ~G H~AQ nQ NO TkANqtTTON IN SVNT NET 



experiments 

WORU N~ ' 3 JOHN 
,J, INITIAL PA~T!CLES 
((tl! )JnHN (J'!P3 NO.",ilRJ 'dL NIL (CMAL,I; ~·S Sl''G J) [(f'ER30:J ))~IL ll 
• It. ~1ERGJNG 
(.) 
*'*'*• THV Tll f:I..~A".r:J [r'HFIGUQATTO"J 

((N! )JOHt..l (t''!P3 t;~t"JH.ORJ i-.J!L NIL. ((MALE 3PS SJt-.iG )) ((PF-_i'O'~(lN ) )l>~lL 

ll 
* BV CnMBlNT~G IT ~ITH C0~1F!G Gr riURrJ NH. 2 
i. FO~ HyPQTHE~TS : INP2 

1, 1. Cn~~[G!J~6TTIJN : 
(NIL BY (I'IP~ CAS~ST NIL NIL NIL NIL )) 

a> FROM LEFf Tn ~tG~T 
RUCC~SS•UL T••NS!TIO~ FROM (N! ) 
TO THF NE~ STATf(SI l [N5 l 
NEW F~ATU~E tnr1PL~~: 
[(BV SING 'JoJJ l I~Y Sl"; SUHJ 3PS )) 

>~•> ALL TESTS SIJCC~.SSFLJL, NEW COJJFIGURAT!ON 
( (~J'5 )JI)~"l (ItJP' 1\i(JM,(lf<J N!1. ~Il ((~'t' SlNG OiiJ ) (i'!IV SP~G !:lJAJ 

3PS JJ((PfRSQcJ ))i·lll- JlRV CHIP;> CAS~SI NIL NJL NIL. NIL )NIL ll 
. <= FRO~ ~~~~T TCI L~FT 

I. 1. 1, FrJ~ WORD: H't' 
+ WRONG ~EAO U~ ~lO T~ANSI'f!ON 1~ S't'NT NET 

•*** rqv Tn fXP~~~ C8r~FJGURAT!ON I 
((N~ JJO"'r (JNP3 NOM,Cti'iJ Nit. ''lL rcA• SING OBJ J tHY SI~G -11JJ<,J 3Po 

) Jr ( P F. R S 0 ct ll '' lt. J (A Y r! t< P? CAS f. S! NT I 'J11. NIL N 1 L ) N I I. l l 
* R¥ COMB!NlN~ IT ~[rfi COI~FI~ OF ~ORO N~. 1 

1. FO~ HVPOT•ltSTS : JNP1 
1. 1, CO~JFJGI.JRATII)N : 
(NIL A (I,P\ 0ETf~M NIL NIL IJ!L NIL )l 
•~ FROM LF~f T0 Rf~HT 

+ WRCI~~s HEAG rJR NO 1~A~,SJ1JON 1~1 SYNT NET 
c: FROM RIGHT TO LFFT 

1. 1. 1. FfJJ.l,•IQRf): A 
• WRO~G H~AO nR NO TRANStTJON !N SVNT Nfl 

wrJ~O NR : Q 1JRITl~N 

,j, INITIAL PoA'ICLt• : 
[NIL WR!TTfN (!NPI poEr,IDJ N)L NIL ((PAST l)AUAL 1) 
(NIL W~JTTEN C1•P~ NONFIN,Vt~B NIL NIL NIL GUAL )) 
[NIL WRITTEN [PIP 0 rr(I,JF!N,VERA NIL NIL NJl QUAL )) 
(NIL WR!TT~N (J.P7 ATT,IDJ NIL NIL N!L 'lN~fT )) 
.JJ, MF:RGING 
(A) 

"'** ~<AIJ(.JJF',L I' 
(NIL WRfTTFN [JNP7 ATT,ADJ ~IL NIL NIL UNO~T ll 

B' CQMHlNl~~ lT ~ 1 TTH CfJNFlG OF WORn ~Q. 3 
1. FOR HYPQT~ESlS : lNP3 

1. 1, CONF!GU~ATTO~ : 
((N5 )JI)HN (TNP~ "Ot~,Ot1J J•!L NJL. C(~Y Slllll OAJ l (RY S!t<G ~UAJ 3P5 

))((PERSON ll'<lL )(t;.Y 11"?. CA~EST NIL NIL NIL NIL )>Ill. ll 

nn 

•> FRCHA LE~'T Tl'1 i<Jr,Hf 
+ W~C.I;<,JG ·~EAO tr~ ;·Fl TI'\'AhStiJON IN ~y~~T t\JET 

<= FROM ~T~HT 0 LEFT 
t • 1 • 1_ • FOP 'AIQ~f) : JnHl·l 

+ w N<_; H All OR '.JO TRAr-j~ 1 1\1 ~ nJT ~ . 

*il*'* T4V TO t l{PA!\lll C•'lNFJr.;IJR6.TIO~~ 
(rJfL W"I!H' (J;•i-'h 'lUNFIN,Vt'"' r<rL NIL f•!L QllAl )) 

* RY cOMAINlNI; IT wrr~ cn~FIG OF WORQ N~. 3 
1. FOQ ~YPOT~ESJS : [NP1 

t, 1. cnNFJGURATJnN : 
((~5 )JOHr,, (!NPJ ''"''•''~.) NIL tilL ( (AY SING ORJ l(AV SING ~llA.J 3PS 

) I ( (PER S 0 ~~ ) l 'I Il ) ( n Y (! '! P 2 C A 5I' S I Ill L NT L NIL >J I L l NIL l ) 
~~ FROM LEFT TJ ~IGHT 

+ WRONG -<E AU IJR ll (} TRANS!TICIN IN SYNT <4ET 

•• FRO~ ~IGHT Tn lr.F 1 

1, 1. 1, FIJI.' wORO : iOHN 
+ 'iJRON 1'; 1-iEA.n r_:R ~~ 0 TR 1·15!1!0' IN SYNT NET 
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lc 1 
•••• TRY Tn E~PANO rn~F[GllkATlQN : 

(~IL W~ITTE~ (y~~~ NnNFlN.v~RR NIL rll~ NIL ~LIAL 11 
• ~y C0~8IN1~1; lf WJTH cONFI~ ~F wo~o N~~ ~ 
I, FO~ HVPOT•ES!S : !NP3 

1. 1. CJ~FJGU~ATJD~I : 
((~<; )JOHN ClNP3 Nlj",Of>J NIL NIL ( (PV SING oaJ ll~V SING SUBJ 3PS 

ll llPERSO' )l'JlL J (n f)<'P? C•.;ESI ''Ill flJL NIL NIL PHL Jl 

l 0 1 

=> FRO~ I.EFT TO RIGHT 
+ i~RONG ~~An 0~ NO TR~NSJT!aN IN 5Yr~T NET 

•= F~OM "IGrlf TO cEFT 
1. 1. 1. Fi)R ;,HJG>r'l : JOr!t~ 

+ ~iR(J~:r; !'4f.Ail 0~ r-;() TRANSIT!mJ l"J SV'NT ~JET 

**** T~Y TO ExPANIJ CQNF!GURATlO~ ; 
('J!L WRJTTf.'J f!:JP• PRf.n,H'J NIL NIL ((PAST ))QUAl)) 

* ijy COMBINING IT JITH crl-iFlG OF ~OR~ ~R. 3 
1. FnR HVPOT~ESJS : JNP] 

1. 1, CO~FlGU~ATJfJN : 
((~5 )JQH~ [l~p3 N~~.URJ NlL NIL ((RY SING O~J )(HY SING SURJ 3PS 

))(lPERSOtJ )''IH. )(~V (I'JP2 CASCSI '!Tl NTL NIL NIL JNJL )) 
C)l FROM I F.F'T fO ~Ir:.HT 

+ WRON~ HEAil QQ Nn TRANSITIO~ IN SVNT NET 
c: F~OM RJCHT Tn I.FFT 

1. 1. l. FfJR WfiRO: JO~N 
SUCCE,$FUL ~~0~~ AND RELaTIONS ~NV!RUNMENT TESTS 
JNVESTJGAT! THf FOLLOWING S!M,F!ATURES: 
T~ING 

(lPERo~N )) 
((PR0Pt.RTY )) 
+ SEt~ANTIC FfATll~~S MATCH l)NbUCC~SFUL 

~[IUU NR I ~ LFTflR 
,!, INITIAL •••TICL•S 
ll'H )lf.TTER r.T'IPR rJOt~1,0~J NH. i·'ll (CSJ~G O~J J(S!Nli ~U~J 3PS )) (( 
THING )) N!i, 1 l 
.II. Mf:RGING 
(A) 

**•• TRY TO FIPA~I' C,1NF!GU~ATION : 
((N( JLET1<R ([I•P• 1-I(I''•'JBJ r11L N!l ((SING OHJ ){S!Nr. SIJBJ 3PS ))( 

(THING l) •It 11 
• AY COM~INING TT WJT~ coNFlG n~ WQR~ NR. a 

1, FOR HVPOTHfS!S : J~P· 

I, I, COHF!GIJRATJnN 1 
(NIL WNJTT~N (!N•I OPED,AUJ "ll NJL ((PAST llRUAL )) 
=~ F~OM LEFT TO ~IGHT 

+ ~FHJN!'; dEAD 1lP tiO TRAN~ITJON lN SYNT ~JFt 

c: FROM ~JGHf Ttl LfFT 
1, 1. 1. FO~ WORn : WRJTTEN 

SUCCE~SFUL 01 1 n~Q ANfl R~LATIONS ENVIWONMENT TESTS 
CON~tJLT CAi~ F~Ar1~5 WITH SVNT FEATtJRES : 
((S!fiC. IJ"J 1 (SIN(; SUbJ 'P5 )1 
tNO TRANSrff(J~ frl 8EM ~fTW(lR~ 

2. FQ~ HYPrlT~ESJ~ : INP~ 
2. 1. [(lrJF[~UQAT]I1~ : 
(~CL W•ITT~N (JNPS NQNFIN,VEA~ NIL NIL NIL QUAL ll 
:> F~Q~ l.~~T Til ~lGHT 

+ ~R01~& ~fAD OR ND TR.NSIT!ON IN SYNT NET 
c; fROM ~1pq Tr! LEFT 

2. 1. t. FJf.' ''llJRL I WRITTEN 
SIJCCESSF'JL n•oER A"D RfLAT!ONS Et<VIR\1NMENT lf.STS 
CONSULT CASE FPoMFS WITH IVNT FEATURES : 
( (StNr,; :n'J ) CSn~G SUAJ 3PS ) ) 
<:IJCCES;F,JL ThAt,S!T!ON )'J SfMANIJC 'iETrJOR~S 

~ESULTIN~ TQjPLEI (F!ATU~ER • STITt • CASE) 
CC((STN[i ORJ l)(>l/2 Fll< )RESULT ll 
MATC~ T~~ FDLL11WIN~ SEMANTIC FEATU~ES 
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(f(H)Ni; ]) 

wlTM FEAT0~E~ OF ~fSP. CASES 
~!'SUeT 
THING 
SE~ FFAllJ~ES MATC~ 5lJCCFSSFUl-

>>>> !LL TE~T~ ~0CC~S~FUL, NE~ COtJF]~IJRATIO~ 1 

(Nl~ ~~~lfTE~ (l~PS ~ONFIN.VER8 NIL (W/2 ~IN )NTL QlJAL 1CI.~T-fEk 
([NPB flnM,Op.f >J)L ''IL !(SING OR,I J)[(THJNfc. ))RESULT 1)) 

3. F~R HVPQTttt~JS : J~p~ 
3. t. CO~Fl~'JR4Tl0~ : 
cNIL W~ITT~N rl~Pb N8NFlN.~EH~ ~IL ~IL NJL QUA~ )) 

:11.,_ F~r)M I r::"J=.: T T'i ~ tf:;HT 

• w~uN~ rlF~u 0~ NQ T~A~l5Il!ON IN Sr•JT NET 
ca FQGM ~JG~l Tn LfFT 

3. 1. 1. F.lR -~QPf) I ~JR!lTtN 

SUCCE11'0L a•DEO AND QELATTDN$ ENVIRONMENT TESTS 
COI':SI.ILT r.~',~ FR~t:u!ES l\llTH SYNT FEATu~F:.S : 
((.SJr>H; r·,.:u 1 (51Nt; .SU~J 3PS )) 

+NO TQAN~!TJ~N TN SEM rJFTwQRK 
4. F~R HYP~T~fSJ~ : TNP7 

"• 1. COiJFIGU~A-1 JO~~ : 
(f~IL IIHI!TTF:"".) ~lNP7 6.TT.AIJJ NIL. ~JJL NlL UiJlJET 1) 

a> FR~M L~Fl TQ RtGHT 
SUCClS~Fl.IL T~AN~ll!ON FRn~ (~l 

TO THF !\if~~.· ~f4TE (5) : (~J2 ) 
tNVf5l[GATE TH~ FOLLOWING ~tM,FEATUPfS: 

THING 
((TH!'<I' ll 
((ACT )) 
SE~ANTrC FEATIJRES ~AfCH 5UCCF~,FUL, DDMAJN : 
({THI·-jr. 'J 

>>~> All TEST~ ~'JCCF~~FUL, NEw CO~~Fl~UPATJnN : 
((~2 1L~TTt~ (t~P8 N0~ 1 0HJ ~IL Nll ((SIN~ OBJ ) (SING SURJ 3PS 

))I(TH!N~ ))NJL 1 t•OJ!TtN I)NP7 ATT,ADJ NIL NIL •11. WUAL )NIL)) 
<: FROM 9JG~T TU L~FT 

a, 1. 1. ~0~ ;HHH1 : l~~!lT!:N 

+ ',o~RrJ~,,f";. .'1E.An UP f!Q TRA·~Sil tt"l~J H' SfNT "1\JET 
( B 1 
•••• rRY To E.JPAi,JI·· Co:.JF!GURA,T!ON : 

((N2 lU'lTH (!'JPA ''IJ",O~J J.,)L "lL ((S!tJG OfJ ) (S!fJf. SUbJ 3P5 )) [ 
(THING ))NIL Jr••!TTe~ (!NP7 ATT,ADJ NIL NJL NIL QUAL )NIL)) 
• ~y COMA!N]N; IT ~ITH cONF!G nF wnPD NR. , 

1. FUR HYPOT•iFSl~ : TNP3 
l• 1• C'1q~ ff;U'-:o.TirJt-1 : 
(INS IJnHN lr••5 Nn••,0dJ NIL NIL ((6¥ I)N~ ObJ )(eY Sl'G SUBJ 3P5 

)) (IPI';R80'1 )l'•TL ) ['IY (!NP;> CASI'SI 'ilL ~lL ~:IL JJ!~ l'J!L )) 

(c) 

=• FROM l~Fl TO ~t~~T 
• WR'J~G HE60 UR tJO TRA~1~JT10~ lN SV~IT NET 

cs FROM ~lGHT TO LEFl 
t. 1. 1. FOR wnRO I JOHN 

SUCCE~•~UL 0RD~R AND "!LATIONS E~VIRDNMENT TtSTB 
•MJSSl~~ CASF 0~ FuNCTlnN lN ~E~ NETWOR~ 

•••• TRY Tn ~tPA~I~ CO~F!GU~ATJ~~ l 
{NIL WQ[1Ttr> ()t:P5 NfiNFJN,V~RR I:!L (w/? FJ~ HilL. (JI)A(_ l (Lfo:TTE" ( 

Jt:Po liOM,'JilJ --!L 'J!l. r(';lr:r, OAJ ))[{Trl!f!G ))RESI>t.T ))) 
* ~y COMe.JNl!'-~r; 11" WITH (rJ'·~rr; OF' 'i!ORf'/ NR. --~ 

t. Ff)~ ~VP~ll~~~~~ : li~P~ 

1, 1, CQ~lFJG:JRIJT!tJ~I; 
{(1\lc; ~JOH'·' riNP3 ~I(J~ .. n:lJ ~.'fL t--JIL t(IH ~Ir-Jr:; LlF.•J ) c~., ~ING SlJr:U ~Ps 

) )I f p ~ R s m: ) 1 , , I L l [ "Y 1 l N P 2 CASt 1'! t.q L. 'l L tJ l L >I I L J N l L ) J 
':1> FRO~ I t:F- '!' Tr! k [i.~1T 

• Wlo:;n.\lt~ ~-lEAD IIR rJO TRA~JSTT!ON !N ~YNT NET 
<::~ FQfJM "ltr,~~T Trl LEFT 

I. I, I, FO~ •DND I .IOH~ 
+ >JR"()!\J.': ~lr.l.LJ Ofol ,~i'l TR~r\-~JT!ntJ IN SV~<T N~T 

FuNCT!r]NAL ANn C~~~ STHlJCll_l~f~ 
NO STRLlCTUR~ FnQ ~lVE·~ IN~LIT 
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EXPERIMENT 3 SYNTACTIC NETWORKS 

Problern1:internal order of subordinates 

Solution: introduction ·of syntactic networks 

Example: 

We will consider a leftgoing transition network for 

nominal objects (cf. label BEFORE of dictionary) 

The network is 

Notice that we especially concentrate on numerals which 

are here divided in three classes: 

NUMl 

NUM2 

NUM3 

(such as TWO, THREE, ... ) 

(such as SOME) 

(such as ALL) 

The inference tree of this network is 

N~ 

)4~ 
N3 N6 

I I 
N2 N2 

J jl 
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Experimental setting: 

We will give the following input: 

(i) By the two beautiful girls 

(transitions covering the whole network: 

Nl-N2-N3-N4 -N5 

(ii) By two girls 

(inference from state Nl to N2 and from N3 to N4) 

(iii) By the girls 

(illustration of nondeterministic transition from 

Nl (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 illustration of the paral 1 computation of the 

particles. Notice also 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: 
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IN: 
C,iY THF. ToU AEAUT!FUl GIRLS l 

WORO "~ I 1 RY 
,I, INITIAL PARTICLES 
[NIL BY (JNP! CASES! NJL NIL NIL •!L )) 

WORO NR I < T~E 

olo JNtT14l PARTICL<S : 
tNfl_ r·<E (!No? DFrEo'' "ll •lL ~•IL NIL 11 
, l T, MERGI!>.Jt; 
[A) 
**** TQV TO ~~P~Nf1 rON~l~LIRATION : 

(NJL THE (JroPi' liETfRM NIL NIL NJl I<IL ) J 
* 8Y tOM~INI~C JT ~ITf~ CONFI~ OF wO~I1 N~, 1 

1. FnR ~YPnT~~SlS I ]NP1 
L, 1., CQr-..JFJGURftTln 1 1 : 

(NIL BY (p!PI C"•ST ~ill NIL NJL NTL )) 
~> FROM LFFT TO ~~~~tT 

+ wRnNI~ ~EAO U~ ~r TH•NS!TJO~ IN SVNT NET 
<= FRn~ Pl(HT T0 ltFT 

t • 1 • 1, FOR ~HJf.<!t: ; R 'f 
+ W~GNG HEAD ng r~(] TRAN~IT!DN IN SYNT NET 

WQRU N~ I 3 T~O 
,!, INITIAL P•RT!CLES 
(NIL T~r! (tt-o~P~ ~JL.JI~1 Nrt !-..ilL "llt_ ~,ljl )) 
,!), MEilG!NG 
(A) 
•••• T~Y T~ EVPdNn rONFl~URATIQrJ : 

fN!L TWO ()'JP! "UM! fJ!L NIL. NJL Nil ll 
* RY COM~INI~G IT WtTH cn~:F!G OF wn~n NR, ? 

1., FO~ HYPOTHFSJS E J~P? 

1, t. CClNFlGU~AliO~.J : 
(~IL THE r1NP2 IJFIERH •H. N!L I<Jl. NH. )l 
:> F~nM tE~T TO P!GHT 

o •~ONG HEAO ON NO TRA~SJTtO• !N SVNT NET 
c: FROM RI~~T TO lFFT 

1. 1. 1. FtJ~ ill.l~O: THF 
+ W~O~i~ ~~An UR ~0 T~ANSJTIO~ IN SYNT NET 

WOPO NR I " ~EAUT)flll 
,1, INITIAL PoPTICLfR 1 
(NIL BO:AUf!FII\. I !II? II •IT .ADJ fi)L Hl N!L VNC•ET ll 
.IJ, MF.RGlNI' 
(A) 
•••• TRY TO FAPt~~~n r:o·JFJf;ti~P.T1rn 

(NIL BEALITIFUL (JPIPO ATT,AnJ NIL NIL NIL UNnfT )1 
* GV COM~I~lt!G lf WJTH CON~IG OF ~0~0 NR. 3 

1., FG~ HVPf)T~FSJR : T~~3 

1, 1. C0f 1FIGLJRAT10N : 
(NIL TWO (J!'-!?3 NIJM1 N[l, NiL rHL -~lL J) 

=> FRn~ LFF1 TO Rt~~T 

+ hPifrJN(, ~EAQ 0~ ~1f1 P.UdJSlTto~- !N SVr<J'f NET 
cc FRnM ~!~HT fO l~fFl 

1. 1 • l • F(:;R '"-1 \lRI"J ~ TWI) 
+ ~RON~ HEAD 8~ ~G T~AN$iTION 1~ SYNT NET 
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WORD N~ I S GIRLS 
•I• INITIAL PA~IICLfS 1 
[[N) )GIRLS (1Np5 NOM

0
t1B.J IJIL NIL [(PLURAL 3PS )) ((PERSD'' ll>Jll. )) 

.tJ. MERGING 
ill 
•• ~.~.-,,~R~V"T~n,.,~,~.~.~.~c"c~o~N~•F~!nr,"'~!~n,nyn1n.0~,~.,,~-----------------------------------

r[il;:Qr..r•~~ CtNPS NO~.OBJ NIL NIL ((PLURAL 3PS )l ((P~RSOt·J ll'•!L )1 
* ~y C0MBJNJNG JT WIT~ c~NFTG OF ~nRn NR. 4 

1. FOR HYPOTHESIS : JNPd 

[B) 

1. t. CONFIGU~ATJON: 
(NIL SEAUTIFWL (INPO ATT.ADJ NIL NIL NIL UNDET II 
=~ FROM FT TO ~ HT 

~UCCtSIFUL TPANS)T]ON FROM (N! ) 
TO HF NE~ STAT' S I (N2 
JNVEST!GITE THE FnLLOW!NG SEM.FEATliRES: 
[NOT RES!•Iet I 
((PERSON ll 
UI'NT)TV 1) 
SEM~~T!C FEAT0PFS MATC~ SI_ICCESSFUL, DOMAIN 
( (PERSor• 1) 

c;; t"t'fUM t:fir;tH TO LEFT 
1. I • t • FOR ioiORO I REAUT !FlJL 

+ WRON~ HF'D OR NO TNAN5!T!ON IN SYNT NET 

**** TRV TO EHAN, CO>,F JC,Uw•t.!ON : 
tTl"N'?.JiGIRcS (JNPS ~Hl".06J NI~ NIL ([PLURAL ~PS ) ) ( (PE~SON J 1 N!L ) 

[8~·~ (TNPI ATT.AOJ NIL NIL NIL IJNDET )NIL I) 
~ RV COMBINING IT WIT" CDNF!G nr WORn NR. J 
I. FOR HYPOTHESIS I !••3 

[ c ) 

t. 1. CO~F!GURAT!OI·i 1 
(Nii. 1•<(1 (!'IP>. NUMI NIL 'lL NIL NIL )1 
•• f~OM LoFT TO R(GHT 

\
SUCCESSFUL TRAriS!T!ON FROM (N;! J j 
TO THE Ni;:o STATU" • '"' 1 
MATCH T~E fQLLn•IN& FEATURE COMPLEXES: 
PLURAc 
t (PLURAl 3~5 J l 
RESULTING OOMA!N: 
((PlURAL 3PS ) ) 
NfW Ff41URE COMPLE'I 
([TWO P U~A 3PS ll 

<~ FROM R!G~T TU LFFT 
1, 1. 1. FOR ~~'rn~-.t~: TI"O 

+ WRQ~G HEAn 0~ Nll TRANSJTIO~ lN SVNT ~ET 

**** TRY TO E~PANO CnNFtGLJRATIMN = 
((N3 )GIRLS (!••S Nn•.OBJ N!L N!L ((TWO PLURAL 3P5 ))(IP!RSON )) 

NIL) (~EAUT!FUc tl•P4 ATI.ADJ NIL NIL NIL UNDET )NIL )(TWO (TNP] NUM! 
NIL ~!L NIL Nil )NIL )1 
* AY COM~lNI~G lT WITH cnNFlG ~F WORD NR. ? 

1. Fn~ H¥POTH~~TS : TN~~ 

1. t. CONFIGL'~ATION : 
(~Tl TH!: (!'<0? OFTER·< •'lTL >I.IL NIL NIL J) 
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SIJCCF:S!;fiJL, Tj;?.N4!il'T!O~" FR(P'i (N3 ) 
TO 1 t<E. Nf.o STATE (S I IN" 
MATCH THE FOLLOWING FtATURE CDM~L!XESI 
(NUT REST~1C l 
((TWO PLURAL 3PS )) 
RESULTING OO•AINI 
((TWM PLU~AL J•S ll 
NEW FfATU~E (I)MPLEXI 
((DEF T~Q PLIJWAL •PS ll 

>,,., ALL TESTS ·-SUCI:fS.;r;.uL, NFW cor~FtGURAT!C1N : 
(~GIRLS 11''~5 NOM,ORJ NIL NIL c toEF TwO PLURAl JPS ll r r 

PERSnN l)NIL J(6EAUT!fUL (!NPa ATT,AOJ Nrt. NIL Nn UNc'ET )NIL J(Tt~O 
!NP3 NUM\ NIL NIL N)L Nil )'J)C l (Tt<E (!NP?. ilEH.RM NIL NIL NIL N!L ) 
~J I L ll 

cc F-ROM ~JG'"!T TO LfFT 
1, 1. l-~ F"OW_ ~_(HHJ : TriF 

+ W_.kO~JG HfAI) IJFi t1(1 ,-~A~JSITtnN IN SYNT NfT 

'II:*** IE.l_ TI"J F'JFlA"'J r:n·~ ._J A iJ!\.i : 
(\tN•\lGt•Ls IJNP'> •1uM,MJ "lL NIL UDtF Two PLURAL ~Ps lHCPfRSON 

))NIL )(6!'AUTJF.IL [!NPa ATT,,IlJ NIL NIL NIL IH'"FT )NIL ) (T,;n (l,iPJ 
NUMI Nil. NIL >dL 'JIL )NIL l (tHF (!~JP2 nETER>: '"IL NT~ NlL >~IL lNI\. )) 
* AY COMBINJN~ JT ~rJT~l rc~FIG OF ~DMn NR. 1 
!, fOR ~YPQTHESIS : I•PI 

1. 1. CONF{GURAT[ON : 
(NIL ev (TNP[ CAS~SJ N!L NIL NIL NIL 1) 
•> FROM LfFT TO RJGHl 

SIJCCESRFUL TRA~~!T)O~ FROM (N• ) 
TQ THf' JJE'' 5TATI: 51 I N 
NEW FfATURE ClJMP~EXI 
((BY PRFP ntF rwn PLUR•L JPS )) 

»» A~L ..!.S..!l..,' ;ur_cos•uc, NE>: CIHJqGUR••ruN : 
(I(N5l\;!~LS (lNP5 I'OM,OBJ NJL NIL [[~Y PREP DH TWn PLuRAl. 3PS 

l) (!Pt;RS1'iNJlNJL ) l"FAIJTJFI!L (!NP• ATT,ADJ NIL Nll. NIL UNOET )NIL ) ( 
TWO (JNP1 NUM! •tL ~!L NIL ~TL )NIL l(THP (!NP~ OETt•M NIL NJL ~lL 

NIL )NIL )(BY (JNP\ CASES! NIL NIL NIL NJL )NIL ll 
<= fRO~ ~1G!-!.T TO LEI=T 

I, I, \,FOR wnAD I aY 
+ L<l~HING HE.AD OR NO TRANSITIOt~ lN SVNT NET 

fUNCTIONAL ANn CASE RTRUCTIJRES 1 
(NOM,O~J (GJALS !ATT,ADJ RE•UT!FUL l(NUMI T~O )(O~TE~M THl J(CASESI 
BY lll 
(CAS~STRUCTIIRF. (BEAUTIFUL (OF•J;HAT GIRLS ll) 

IN : 
(~V TWO GIRLS 1 

WO~D N~ : l ~y 
.1. JNIT!4L PA~lfCLlS 
(NIL !Y (!,PI CAS!SI NIL •IL NIL NIL)) 

WORO N~ I 2 fWO 
,j, lN!T!Al PAOTJCcF5 o 

(NJL TWO li'P2 NUM1 t•TL NIL NIL NIL ll 
,)! , MERGJNC. 
(A) 
•••• TRY TO !~PAND CONF!GURAT!nN 1 

(NIL TWO (!NP;> 'JLJ'"I Nil, tJ!t NIL NIL )) 
• AV COMBINING tf ~ITH CONFlG n~ WORO NR. 
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I, FOQ HYPOfH~SIS : I~P! 

1. 1, C0NFJGU~6TIO~ : 
(NIL ~y (INPI CAS<~! NIL NIL NIL NIL ) ) 
~> FROM l~~T TO ~IGt·tT 

+ '.•J ~Cli'I!G HE~O [)P +Jl'J 

•• FROM RIGHT TO LfFT 

I ' I • I • F~R ... oRO 
+ t..:RO".jG I-lEA!) OR t.tO 

wQQ[I NR : 3 GT~LS . 
,J, TN!TTAL o,RTTCLES : 

TRANSITION l'l SYNT 

I AY 
T~,H..tSiflON IN SYNT 

NF. T 

NET 

((NI )GIRLS rl'IPI NOM,OKJ NIL NIL ((PLURAL 3PS )J((PfRSON ))NIL)) 

•ll• MERG!~G 
(A) 
**** ~y _l.O EXPAND rCJo,FJ r.IJQA r !OfJ I 

t(CN! l\GIRLS (JN~3 •HJM,OBJ NIL NJL ((PLURAL 3PS )J ((PERSON ))~!L )l 
~ ~y tOMBlNJ~tG JT ~ITH cO~FlG OF WO~O NR. 2 
!, FOR HYPOTHESIS : INp? 

( B l 

l• 1• CO~FJGUQATION 1 
(NIL TwO I!NP? '!J~I O)L NIL NIL NJL )) 
•> FROM 1 EFT TO •!GHf 

I 
SUCCESSFUL Tf>A'>SIT!ON fROM (•II ) 
TO T~! NE• STATE(I) : (N3 ) 
MATCH THo "ULLOWINo ;t,AIU"t: cnM•L.:KeS: 
PLURAL 
((PLURAL 'PS ) l 
MESULT!NG DOMA[N: 
((PLUPAL 3PS ) l 
NE~' fFATUPE CflMPL~XI 

((TWO PI,URAJ. 3PS l J 

co ·•u" "'"''' T(] LHT 
1. 1. 1. FOR ~n~n I T~O 

+ WRDN~ HfAD OR NO T~ANS!TJDN IN SYNT N~T 

**** J_RY TO OPANV lON•j[;UwATION : 
~G!R.l~ (!NPl NUM,QBJ NIL NIL ((TWO PLURAL JP.~ l) ((PERSON )) 

N!L ~!INP2 NUM! NIL NIL NIL NIL )NIL ll 
• ~y COMBINING tT W[T~~ CONFIG OF wn~n NR. \ 
I, FOR HYPOTHESIS : !NPI 

1, 1, CONFIGUPATION r 
(NIL ~y (!NP! CASfST NIL NIL NIL NIL )) 
•• JROM LEFT TD •IGHT 

r 
SIJCCES.SF·JL fRA;JSI r!ON FROM (N3 ll 
TO THF NfW STATE!Sl : (N5 l 
NEw Jf'Afl!Rf' COMPi_f>: 
((RY PREP TWO PLUNAL 3PS ll 

•>>> ALL TEST~ S\JCCfSSFtJL, NE~ C!lNFIGURA ION : 
t@DGIRLS ( !NPJ NOt1,0~J NIL N!L ( Cn PR~P Hin PLLIRIL ~PS ll ( 

(PFRSON ))NIL. l (TWO (!'JP2 Nl.!"l NIL NIL 'i!L '"ll )NIL l (BY (INP! CASES! 
Nil. NIL NIL NIL )NIL l) 

·= 1, 1. t, FnQ !•1r1Rn : B, 
+ WRONG HFAO UR i~D TRA~~ITION IN SYNT NET 

FUNCT!O~AL ••D CA5( ST•UCTtiRFS 1 
(NQ~1.0RJ (G!RI .. S U'!UI·~l T••H) 1 CCA!;F:SI ~y ))J 
(ClSESTRUCTUO! ) 
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HJs 
(8V THE GIRLS ) 

WORD NR I I B V 
,!, TN!T!Al PARTICLeS I 
(~IL BY (!NPt CAlfS! NIL NIL NIL NIL l) 

WORD NR I ' TH! 
,!, I'!T!AL PARTICLfS 
(NIL T•E (!NP2 nET~OM NIL NIL NIL NIL )) 
,II, ~:ERGING 
(A l 
**•* TRY TO E~P4rJD cn~FIGU~ATJO~ : 

(NIL TM! (JNP? DETFR" NIL N!L NIL NIL )) 
* AY COMBINJ~G IT ~ITH rONFIG nF WORD ~R. l 
I, FOR HVPQTHES!$ : !NP\ 

I, I, CONFIGURATION : 
(NIL BV (rNP! CA$ESI NIL N!l "IL NIL )) 

o> F•OM LfFI TO •IGHT 
+ WRO~G HEAD OR NO TRANSITION 1~ SYNT NET 

c: FROM RIG"T TO LEFT 
1, ~. 1., FOR l>JQRn: BY 

+ WRQNG H!AO tJR NO TRANSITION IN SYNT NET 

•ORO NR : 3 GIRLS 
,!, INITIAL PARTICLES 
((NI )GIRLS (!NP3 Ntl'1,0BJ NIL NIL [(PLURAL JPR )l{(Pf'RSON llNIL ll 
,It. ME"'GlNt; 
(A l 
**** T~V TO EXPANn rDNFI~~~~ATION : 

C@G!RLS (]1~?3 ")M,08.l Nn ><!I_ ((PLURAL 3PS ))((PERSON ))NIL ll 
* 8Y C0M8!N!NG !T W!TH cnNFIG UF wnRn NR, 2 
I, FOR HYPQTHE~!S I !Np? 

1. J, CONFIGURATtnM ~ 

(NIL THE I!NP2 OEltRM NIL NIL NIL NIL ll 
•> FROM LEFT TO RIGHT 

ISUCCESSFI)L TH•NSIT ION F~Q/1 (N! ) 

TO THF ~E• SHTEC,,l : n'" N~ 1 
M.Ail.. r!'1t, "ULLl'WJ-I"H• ~t.Aru""r Lur•l""l..t:,.,L<>i 
CNOT o~srorc 1 
((PLURAL !PS 1) 
RESULTING DOMAIN: 
( [PLli04l JPS ) ) 
NE~ F!AlLIRf COMPLf~Z 
((DEF PLURAL 3PS )) 

»» •LL n,sn uccs~•LI'-• Ntw CllN•u;o""'""N 1 
(j[N4 No l~IRLS (!NP3 NOf•,UBJ NIL NIL ((Ocr Pi.URAL 3?5 l l ( ( 

PERS,]N )JNII_ 1 (THE (!NP? DETERM >•!L ><!1. ~ITL Nil. 1Nll l) 
<• F•uM R !GriT Tl) l f,FT 

t, 1. 1, FCW l~nf?("! : THF. 
+- l~kO"-JG ~E:.AD lr~! r.J(; lPA~~S!TJO~: HI SYNT NET 

( B 1 

riCN4 ;:, ilr,rRLS (P'"~ •c,M,IJBJ ''II. NIL c con PLURAL 3PS l) c t•F.RSON 
))NIL 1 fHE rl~P~ OEH"''' '"I~ fill 'HL NIL l'll ll 
* AY COM8IN!NG IT WITH cn"•Ir. Of WOoD NR, I 

1, FQR HYPUTWES!! 1 fNPl 
1 11 1, CUNFlGliRATlCih ; 
(NIL l.lY (!NP! CAS~Sl NIL 'IlL N!l NIL 11 
:> FROM LEFT TO RIG"T 

SUCCESSFUL TRANSITION FRO• (~I 
TO THE NEW STAT' 5 I 
NE~ fEATUR. CDMPL X: 
r rAY P~FP nFF Pi URAL !PR ) 1 
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»» ALL nsrs succ~ssF'<L, •e• cn•FIGURATio• 1 I 
(@Jl_G!RlS f!NP5 NM,OBJ NIL. NIL (("Y PRFP IJEf PLURAL 3PS lJ ( 

(P~RSON l)N!L ) (THF fi'IP< ~ETERM NIL fJ!L rJtL Nil. )fill ) (BY (l'JP\ 
CASES! NIL NIL NIL NIL )NIL lJ .-----

<= GH L~r 
1, l. t, Fn~ WDRO: HV 

+ WRI')r..JG HEAD 0~ N(' 'T~AqSJTlOi'.J p~ SVNT \lET 

FUNCTIONAL AND CASE STO~CTUNES I 
(NQM,08J (GJRco C~ETEOM TeE 1 (CASES! FJY l)) 

(CASESTRUCTl,>E ) 

TN: 
(BV SOME GJRLS 

i!JORO l\IR : 1 flY 
,!, INITIAL PAwTICLeS 
(NIL BY (INPI CA!ES! NIL 'IL NIL NIL )I 

"0"0 NR I 2 S0~1E 

• I • !N!T!AL PART1ClE~ 
(NIL SO.< F. (J>IP? NU•"< 'JTL ,-J!L "'1L I'll I.. ) ) 

(Nil. oDME ri NP l Nl)~? "!I l. \l!L NH IHL ) l 
(NIL SOME (l NP lA NIJM~ ~~ ~ L r.JfL tJ! L- IJ I L ) l 
~ 11 • ~ERGlNG 

(A l 
*'*•* T~Y TO fXI'A~D Ct1~,FIG!!FH.T!!'J~4 

(NIL 50"•E (JNPO NUM;< I·I!L NIL NIL NIL )) 
* RY COMBINING IT WjfH cnNFJG nF WORn NR, I 
!, FOR HVPQT-ES!S : !NP! 

( 81 

1. \, CONFTGUQATinN : 
(NJL BY (!NPI CAS!S! NIL NIL NIL NIL )) 
~> FRO~ LfFT TQ ~l~HT 

+ ~R(l~G H~AO OR NV TRANSITION ttl SYNT NET 
<o FROM RIGHT TO LFFT 

1, 1, 1, FOP \'l!nRD: B.V 
+ ~QrlNG HE~O OR NO T~AtJSt'TlON IN SVNT ~ET 

•••* TRY Tn EX~ANll co~·FtGUHATION J 
(NIL oll>'f (l•JP3 NIIM~ 'IL ~J!L NIL NIL )1 

* BV COMRI~lNG IT WJTH CO~Fl& OF WOQn NR, t 
1. FtH~ 1-!VPllTHE.SlS : f!!Pl 

( c 1 

1, 1, CO~·~JGLIRATJ 1 1N : 
(NIL RY (J,:Pl CAoESI NIL NIL NIL Nll. ]) 

=> FROM lEfT h1 R!r.HT 
+ W~(JNb Hr:AO ll~ t,!r1 T!.'AhiS!Tl0".! !N SH!T NE.T 

c= FROM 9TGHT T~ LEFT 
1. l • 1, FQF WO~n : HY 

+ wfoil,J~IG HE,o,!l Cl~ tJn TFo:U,IS!TION !N SVf\,IT NET 

•••• 'T~v To FrPA~U CONF[~LIRAT!ON 
('i\l. SOME [piP? '""'? Nil Nil.. NI~ NJl Jl 

• ~y C!1MR!NTMG IT ~TT~ CONFIG OF ~ORn N~. 
1, FOR HYPOTHtS!o ; JNP! 

1, 1. CONFIGUQATJU~J ; 
(NIL BY (!NPI CAH!SI •IL NIL NIL NIL ll 
:> FROM LEFT 10 RJGHT 

+ WRONG HEAO r1~ NO TRAI~SITION IN ~YNT NET 
c: F~OM ~IGHT TO LF~T 

1. 1. 1. FO~t ·~lORD: AV 
+ WR~NG ~f~D 0~ ~~ TRANSITION IN SYNT NET 
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~ORD N~ r 3 G!QLS 
,!, JN!TJAL PA0l!CLE5 1 

[(l;t lG!OLS (!NPS NnM,nHJ r'!L NIL ((PLURAL 3PS )l((PER~nN llN!l ll 
.I!, •oRG!NG ,., 
**** T~V T('l ElPA~O CCH~F!GllliATlON : 

C[iELJIGIRLS (JNP~ •OM,OBJ NIL •IL ((PLU~AL 3PS ))((PERSO~! ))NIL)) 
* RY COMAIN!N~ JT ~ITH CONFIG OF WORD ~~. 2 
!, FOR HYPOTHfSIS : !NP? 

1. t. CONF!GU~ATION I 
(NIL SO~E (INP2 ~UM2 •IL NIL NIL NIL ll 
•• FRoM LoFT TO nGHT 

I SUcCESSFUL TPA'S!•IDN FROH (N! J 
TQ T~F' NE•' s;ATE CSl I (NO ) I 
MATC" TH< F~i.l-O><!Nr, >EATUWt CO•PLDt~l 

PLLHIAL 
((PLURAL 3PS l) 
RESULT1~ 1 ~ OOHAJ~: 

( (PLLIPAL 3PS ) ) 
NE~ FEATIJ~E COMPLE~I 
((CFRTAJN•NII,. ~LUiiAl lPS ll 

>>>> ALl TESTS SIJCCFSSFULo Nfo CONFI~LIRATION I 
(~G!~LS !INP~ f>OM,OAJ Nil NIL ((CERH!N•Nu• PLU~AL 3PS ll ( 

(PEWSO• ])NIL 1 ($11Ml (!NP2 NUM? NIL NIL NIL NIL )NIL l) 

•• 
I SO"E 
TAANIITJON IN SYNT NET 

J J 

U~C(')Uf\.IT 
( (PLUO Al 3PS ll 
+ Sy•TArTIC FEATu~t$ ~ATCH UN!UrCt~SFUL 

<= FROM ~IGHT TO LfFT 
?.. 1. l • FOP. ;..:ORD S.UME 

+ w~ONG ~EAD n~ NO TRA~I5!TJON IN SYNT NET 
3, FOR HYPOTHESI~ : TNPO 

~. 1. CONFlGUPAT!O~ : 

( 6) 

(NIL SIJ~F (INPa NUM~ "l'- •IL NIL NIL ll 
=~ F~OM LEFT TO RIGHT 

,<;!JCCF.SSFUL TPAr>S!,HON FROM (N\ ) 
Tn THE Nf~l 5TATF S ·u 
MOTCH THE (lLl.ll,Jll\iG f~ATU~E CflMPLF.>.ESI 
(AND UJrlT !)NCniH'JT } (NOT PLURAL )) 
((PLliRAL 3PS )) 
+ .~Y''TArTlC FE'<TuW\:.5 MATCH liNMICCf!SFUL 

~= FROM RIGHT TO LFFT 
3. 1. 1. FOP wo~n : SrME 

+ WRL1~G HFAD LJR Nn TRAN~ITJnN IN S¥NT NFT 

• *** -'- '2. _,_o nn>h "''' "'''""' ""' , 
(~lHOLS (!>'PS NCJM,Of'J NTL NIL ( (C~RTAINoNUe PLURAL 3P5 )) (( 

PEOoON ))NIL 1 (!i"'"E !T"P2 NLI"2 fl!L Nll. NIL Nil. )NIL )) 
* BY crlMHl~I~G IT ~IT~ CO~!F!G OF wO~n N~. 1 

1. FOR HYPOTH~5l5 ; INPI 
1. l. C0~FIGL1 RAT]C)~ = 

(NIL BY CJ•Pt CA6ESI NJL •IL NIL NIL ll 
=~ FQnM !_EFT TO RIGHT 

I 
SLICCfSSFUL TR•,<StllO;, FROH (NO ll 
rn THF ~~~ sr~rFr~1 : rN~ l I 
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NEW FEATU~E tOHPL.fXI 
[(BY PREP CENTA!No~UH PLURAL 'PS 11 

<c Flo10M RIG!-"T Tl') LEFT 
1. 1. 1. FCl~ WtJRO: AV 

+ WRONG HEAD OR NO TkANSITJON IN SYNT NET 

Fu~CTinNAL AND CASE STRUClURtS I 
lNat••OBJ [GIRLS lt,lJM< soMf ) (CAHSI BY l ll 
[CASEST~UCT[!N~ ) 

IN: 
(BY THE ALL GIRLS l 

wOOL> NR : I BY 
.I. INITIAL PARTICLES 
(NIL BY CJNP\ CASrSl NIL N!i.. "!L N!L )) 

wORO NR ? THf 
.I. INITIAL P1Af!CL~B : 
(NIL T~E (INp? OETFo• NIL NIL I!!L NIL I) 
.11. MERGING 
(A) 
*•** T~V TO E~PANO tOtJFJGURATION 1 

(NIL THF' (1NP2 DETFRII NIL NIL NIL NIL l) 
* ~~ COM~lNING IT WI1~ CONFIG OF WORn N•. I 
1. FOR HYPCTHFSIS I !~PI 

I. I. CONFIGURAT!D~ l 
(NTL 6Y (TNPI CA~tSI NIL ~!L NIL NIL I) 
•> FROM LtFT TO OJGHT 

• WRONG HfAO OR NO TOANSrTtON IN SYNT NET 
c= FRO~ Pif.HT T0 LF.FT 

I. I. \ • FQO ~<ORO : ~V 
+ W~ON~ HEAQ OR Ntl T~A~SlliON IN SYNT NET 

>'IOOL) NR : 3 ALL 
ol. INITIAL •••TICL~I : 
[NIL ALl ClNP~ NUM3 "ll NIL 'J!L ''fl )) 
.ll. Mf.RG!NC 
[ A) 
•••• TRY Tn E~~AND cn~FI~UHAflQH : 

(NIL ILL [!~P! NU~~ NIL NIL NIL NIL ll 
• ~y COMB!Ni~G IT ~!TH CONF!q OF WO~n NR. 2 
I. FOR HIPUTHf~l5 : TNPI 

l. I. COoJnGUOATHl,,: 
[NIL T~E r!NP2 D[T[Rt< ~'JL IJtL ''ll NIL Jl 
•• FROM LF'T rn il&•T 

+ ~RONG HEAn OR NO TRA~STTtON IN AVNT ~HT 

c= FijQM ~l~HT fO t.~FT 

\. 1, 1, FOP ~!r"'R[l : H!E 
• ~RONG HEAn 0~ NO T~AtJ~lTION IN SYNT NET 

- 4.42.-



experiments 

WORD NR 1 ~ GIRLS 
,I, INITIAL PARTICLES 1 
((Nl )GIRLS r!NP4 NnM,OBJ N!L NIL ((PLURAL 3PS ))[(PE~SnN lJN!L l) 
,!!, ~ERGING 

~*** TRY To E~~AND CONFlGURATION : 
((Nl JG!PLS (JNP4 >Joe,OBJ NIL NIL ((PLIJRlL 3P5 lJ((PERSO~ ))NIL l1 

• •Y COMBINING IT •ITH CO~F!G Of oORD NR, 3 
!; FOR HYPOTHESIS I JNP3 

1. 1. CO~FlGURATtD~ .1 
(NIL ALL (lNP3 Nl!r<3 NIL tilL NIL NIL ll 
•• FROM LEFT TO PIGHT 

SUCCfSSFIJL TRAf,ISJTlON 

>>>> A 

TO N 
MA H H l 1 G 
t•OR PLURIL IJNCOUNT 
( (PLLJR AL 3PS 11 
RESULTING nOeAl'l 

(PLLIR AL 3PS 
T S S I 

((N4 lr,li<LS (H'P4 
NIL l (ALL (INP3 NUM3 'ilL 

, 
t-:Or1,0RJ 
Nl L NIL 

cc t E 
l, l, ! , FOR "0k0 I ALL 

~~ G RAT!C'ItJ: 
NIL NIL ((PLURAL 
Nil )NIL l) 

3PS ll((P!RSOtl )) 

SUCC!~SFUL OPOFR AND A~LATJQNS ENVIRONMENT TESTS 
+MISSING CASE QR ~UNCTION !N SEM NETWORK 

~*** T_Ry TO f;"XPArJO r.o~IFIGLIRAT!ON 1 
((N~ lG!Ri.S (JNPO N[]M,O~J NIL NIL ((Pl"URAI_ 3PS ll ((PERSON llN!L l 

(ALL (!•JP3 NUM) 'ill NIL NIL rJ!L lNn )) 
• "V COMBINING IT o)TH CONFIG OF OQPO NR, ? 
!, FOR HYPQTHfSIS : INP< 

l. 1 1 CONFIGURATION : 
(NIL THE (INPi DETERN •IL NIL NIL NIL ll 
•> FROM LEFT TO RIGHT 

1 + WRONG HEAD OR ''0 TRANS!T!O"i IN SYNT NET! 
<= I"WQM "'ll:lr"ll l(l l.,t:,t-1 

1. 1. 1. FOR \>,IORl, I H•E 
+ ~RONG HE•D OR NO TRANSITION IN SYNT NET 

•UNCT!ONAL AND CASE STRUCTURES 
•D STRUCTURE FOR GIVEN !NPUI 

l N I 
(TH£ SOME GIRLS ) 

wQRO 'I~ : t fHE 
,J, INITIAL PARTICLES 
C'll. THE. (!NPI J)EH~" NIL NIL Nil. NIL .ll 

i~ORfl NR : Z SOM~ 

,!, INITIAL PART!CltS 
(NIL SOMe [!'IP2 NIJM? Nil f•!L i<!l NIL ) 1 
(NIL 8UME (!NP3 NUM;> rJJL NlL 'JlL NIL )l 
(NIL SOME [!NP" NU•? ~IL NIL NJL NIL )) 
.II. '-'l~RGJNr; 
(Al 
**** r~v TO ~xPANn coNFIGlJkATIO~ 1 

(NIL SDMf (!NPI '''lM2 •IL NIL NIL NIL )J 
• ~V COM61NING IT WIT" cn~Fl~ nF WO~n NN, I 
I, FOR HYPOTHESI! I !NPI 

1. t. CONFIGURATION : 
(NIL TH~ (!NPl OETFRM NIL ~IL Nl~ NIL ll 
•• FROM LEFT TO ~!r.HT 

o WRONG HEAD OR NO TRANSITiON !N SYNT NET 
c: FROM RIGHT TO LFFT 

1. 1. 1 • F'OK wO~O I THE 
• WRONG HEAD 0!:1 ~!CI Tr.IU!SITJON IN SYNT NET 
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[bl 
•*** TRY TQ EXPANO tnNFJ~URATION I 

(N!L SDM!O (INP3 '"'"~ >ilL NJL NIL NIL l 1 
* AY COMBINING IT •ITH CONFI~ OF •ooo NR. I 
I. FOR HYPOTHESIS : TNP\ 

( c l 

1. 1. co~~,~~-~~lTtn~l ! 

[NIL THE I!NPI DfT~RM NIL NIL N!L •TL Jl 
•> F~aM LEFT To RIGHT 

+ WRO~G MEAn OR ~0 TRANSIT!nN !N SINT N~T 

<• FROM RIGHT TO LEFT 
I. 1. I. FOR .c·JQi>n : THE 

+ !oJRtJNG HEA("' !1!!1 Nr1 Tl-o/AriS!TII'JN IN ~'t'I\!T NET 

**** T~Y TO EXPANfl ~ONFtGUP.TlO~' 
(NIL SOME ( INP? NIIM2 NIL. fill. >·lL '•!L J l 

* RY COMBINING IT •tTH CCNF!G OF ~O•o •~. I 
I. FOR HYPOTHESIS ; 1•~1 

1. 1. CONFlGU~AflO~ : 
[NIL THE !lNP\ OtH'wr< NIL I'lL NIL NIL ll 
•> FROM LFFT TU R!GMT 

+ ~RONG HfAO UA NO TRAN$!T!ON !N SYNT NET 
<• FROM RlGH1 10 LEFT 

1. 1. t. FO~ ~ORD : T~E 

• WRONG HEAD OR NO 1RA~SlTIOrJ IN SVNT NfT 

WORD NR : ~ G!RLS 
.t. INITIAL PARTICLE~ 
(('H )GIRLS (!NP<; NG~.OBJ Nlt. NIL ((Pl.IIRAI. 3PS ll ((PE:~SON llN!L)) 
.!!. MERGING 

A) 
•••• ~0 fX:i=IAND CCliiF!Glltol/1. nt-.1 : 

t!NI GIRJ.s !JNP'\ No~.oaJ •11. •rL [(PLIJR•I. 3PS lltiPERSON llN!L n 
* RY •.. N!NS IT WITH C0NF!G OF WORn NR. l 
I. FOR HYPOTHfSio : !NP2 

1. 1. CONFt~URAT!O~I : 
(tJIL SOME ([NP2 NUtl2 NIL Nil. NIL N!L 1l 

>>>> 

•> F~QM LEFT TO RIGHT 
SUCCE~S•UL ~·-~ 
TO THF NE• STATE(5) 

A 
PLUR•L 
[(Pi.URAL 3PS )1 
RESULTING DO•AIN: 
( [PLUOAI. 3PS l) 
NEVI FEHiiRE CCl•<PLOl 
((CERTATN•NIJM PLU~AL 

1. 1. 1. FnR loJO~("I : S(H-If. 
+ WRON~ ~EAO OP NO TRA~SITION lN SYNT NET 

2. FOR HVPI'TcES!S : !NP~ 
2. t. CONFlGURATf(_lrJ; 
PJtL SOME ( )'IP3 ,.,u,~ NIL NIL NIL NIL l l 
•> F~OM LEFT l() ~lGHT 

I I 
MATCH THE: FC'LLO'~!N(; FEATliVJO COMPL~XES: 
lJNCOUNT 
( (PLU;>4L ~·~ ll 
+ BVNTACTIC FEATURES MATCH U•SLICCESSFUL 

<• FROM QIGHT Ttl LEFT 
C?. 1. l • FOR !•JQr:tn SOME 

+ WRONG ~EAn 0~ NO T~ANS!TIO~ IN SYNT NEl 

- 4.44.-

PLURAL 3P5 l 1 ( 
l l 



experiments 

3, FOR HYPOTHESIS l I'JP4 
3. !, CO•FlGU~AT!ON : 

( 151 

I"ll. SOME (!NP• '"'"'? NIL NIL N!L Nil- Jl 
~> FROM EFl Tn ~~~~T 

SUCCESOFIJL TRANS!TlO~ FA N\ 1 
JO TH NfW STA Tf(S) l (N4 l 
MITCH THE FOLLIIW)NG FEAT E COMPLE 
(ANO (NOT '""COUNT l (NOT PLIJRAI. ) ) 
((PLURAL 3PS )1 
• SYNTACTIC FEATURES MATCH UNSUCCES~FUL 

co FROM q!GHT TO LFFT 
3. t. 1, FQR !>!ORO : SL1~E 

+ WRONG HEAD 110 NO TRANSITION IN SYNT NET 

( N4 1G!RLS (INPS N0°o0BJ NIL NIL (!CERTAtN•NUM 
**** ~TO UPArilJ C(INFJGJJRATIITN • 

PERSON NIL l (SD'H !t~<P2 NUo2 II!L NIL NIL NIL )NIL 
* By CaM81NlNG IT wiTH CONFIG ~F WORn NR I 
I, FOR HyPOTHfS!S : INPI 

I, I, CONF!GURAT!O'' : 
(~~LF~~~ (~~~~.~<g~~/lL NIL NIL NJL ll 

I+ WRONG HEA~ 0~ NO TRAtJStTJOt< '" SYNT NET\ 
<o FW(IM RIG>i •u Lt,' 

\ 0 1. 1, FOR t<ORD: THE 
+ ~RONG ~EAD OR ~0 TRANI!T!ON I~ SYNT NET 

FUNCTIONAL AN~ CASE STRUCTURES 
NO STRUCTURE FOR ~JV!N INPUT 

11\l: 
tBY AlL TWO GIRLS 

WORD NR l 1 BV 
.1. INITIAL PARTICLES 1 
ftHL. BV (!Np\ CA~Esl N!L NIL NIL NIL )J 

WORD NR : 2 ALL 
,!. JN!T!Al PIRT!CL!S 
(NIL ALL (JNP2 NUM3 NJL NJL NIL N!L ll 
.11. MERGtNr; 
(A) 
.-:~~•• T~Y Ttl FX.PANt) C-OfJFtGl.il-IA.T!I'JI\J ; 

('ilL ALL (HIP2 >"JM3 NJL NIL NIL NIL .ll 
• 8Y CO~PINING 11 WJ1H CONFIG ~p WORD NR. 1 
t, FOR H¥PQTHFST9 : INP\ 

1. 1. CONFJGIJ~ATJON ; 
(NIL ~y (INP\ CAS~Il NJL NIL NIL N!l 1) 
:> FWOM LEFT TO ~T~HT 

+ W~O~I~ M~A~ 6R NO T~ANSITION lN SVNT NET 
<II Fl'i.(1t'i lo1Jl,,;~1T lC'i LF:FT 

1
1 

t. 1. F~P ~0~0 : ~y 
o WRO•G rlfAO OR NO TRANSITION IN SVNT Nt1 
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WORD NQ I 3 TWO 
,!, INITIAL PIRT!CLFS 1 
(NIL TWO (!NPl NUMI NJL NIL ~IL NIL ll 
.!l. MERGING 
r A 1 
•••* TRY TO ~XPAND CONF!GURATJQ~ I 

(NIL TWO l!~P3 NliM! NIL NIL NIL NIL )) 
• BY CDMBINJ•~ II W)TH CONF!G ~F WORD ,R, 2 

I, FOR HVPOT"E&IS I !NP2 
1, I, CONFIGURATION : 
(NIL ALL (l'P2 NUM) NIL NIL NIL NIL ll 

o> FROM LoFT TO RJGHT 
+ ~R~NG HEAD OR N~ TRAN~!TION IN SVNT NET 

co fOOM AIGrlT TO lEFT 
!. 1. 1. Fn~ ~n~r1: ALL 

+ WRO~!G HEAD OR NO TRANSITION I~ SVNT NET 

Wtl~D I')R : 4 f~!RLS 

,!, INITIAL PA~TICLES I 
((Nl )GIRLS rJN"• ".H<,OAJ NIL NIL ((PLURAL 3PS ))((PERSON ))NIL]) 
.II. MfRGING 
(A) 

***' ~TO EXPAN!) CONF'JI;!!RA'TlOP\1 I 
( Nl ]GIRLS l!NP• NL)M,O~J NIL N!L ((PLURAL !PS ))((PERSON llNIL l 

o 8Y IN!NG IT WIT• CDNF!G ~F WQR~ N~. 3 
1, FO~ "VPOTHES!S I !NP3 

1. 1. CO~FTGuRATin~ 1 
(NIL TWO !INP3 ~UMI NIL NIL NIL NIL ll 

FR FT T 
SurCE$SFUl TR.N5IT!ON FR 
TO TH! NEW STITE(S) I N 
H. CH TNf FOLLOWING FEAT 
PLliPAl 
(IPLLlRA!- .lPo )) 
RfSUlTlNr; 00.~1~INI 

((PLURAL 3PS ]] 
NE• FEAl'JRf C0f1PLEXI 
((TOO PL[IRAL )PS )) 

>>» ALL ~TO SUCCESSFUL, NEW CONF!r,L.IRAT!ON : 
((N3 lGlRLS (INP4 NOM,DAJ Nit. 'ilL ((TWO PLURAL 3PS ll ((pf,RSON 

))NIL l(T [!NP3 Ntl>lJ NIL NIL Nl N! NIL) 
c: FROM R!GtiT fu (E'l 

1. 1. 1. FOR LoiOPD; TWL1 
+ hR()NG H~AD OR ~0 TRANSITJO~I IN SVNT NET 

( 8 1 
*'**• t~T(l F..xPANI1 C(Jr,IFlGlJI=rATlON : 

(!NJ lGI'L~ tr••• NUM,08J NIL NIL ((TWO PLURlL 
NIL )( [JNP3 •UM! NIL NIL NIL NIL )NIL ll 
• 8V COMBINING IT O!TH CIINF!G OF WO~n NR, ? 
I, FOR HyPOTH!&I5 : JNP? 

1. '• tONF!GU~ATION t 
('<JL A~L ( l~IP2 NU"~ 'Ill ~<!L 'JIL N)L ll 
=~ FRUM ~fFT TO ijlGHT 

f + ""D'.tr• HEAD Qt> <'0 TRANSITION !N SYNT NET) 
c: •RnM ~Th iJ L_FFl 

!. l. ,. FOR •~tlRD 1 4.LL 
SUCCESSFUL OPO~· AND RELATIONS ENVJNONMENT 
+MISRING C65! ~p FUPICT!DN IN SEM N!T~ORK 

FUNCTIONAL AND CASE STRlJCTURfS 
NO STRUCTUPE FO~ GIVFN INPUT 

-4.46 "-
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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: 

Vl 

At the same time we inference over functions 

with the functional inference tree: 

)\ 
deterrn dem 

ADJUNCT 

\ 
R d · d-:---a · VE BAL att.a J a v.a J vre .ad] 

adv.v~erb OBJECT 

/B~ 
rel.pron. 

norn.obj pron.obj 

Experimental setting: 

We will give the following input to the parser: 

(l) John knocks the door down . 

(Illustration 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 of 1 knock 1
) 

Notice how the functional inference tree is used for making a 

transition. 

Experimental results: 

- 4.47.-
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TNJ 

(JOHN ~NOc~S TH~ ~n11R onw~, ) 

WORD NR : 1 JOH~ 

olo !NJT!AL PA 0 l!CloS : 
(NIL JOHN (lNP! N~M,OFJ "IL ~lL ((MALE ]PS SING lJ ( (PI'RSON ) ) ''!L 1 J 

WORD NR : 2 ~~0CKS -
,!, INITIAL PaRTJcLE& : 
(NIL KNOCKS (lNP? VFR" NIL II!L ((PR!~ ))QUAL )) 
(NIL KNOCKS (jNP] At•V,VER" (V\ )~IL ((PRE~ ~Ow• ))QUAL 1) 
,II, MERGING 
(A) 

**** TRY TO E'.(PA'\11) ('(lt~Ftf;LJPA.TJI'Jr-• : 
(NIL ~t-.I(H"II:8 (J~.JF~ A[,V,VfR11 (V\ lfiJlL ((PRE~ ni1W~J )J~lJAL 1) 

• sv COMBINJ~G 11 wtr~~ co~IFlG nF woRn N~. 

I, F~O HyPOT~F5l• : T'PI 
1, 1 1 C0Nj::'IGIJR41TI1N : 
(N!L. JOH' (JNFJ •w••,nB.J >JIL >ilL ((IIALE 3PS SING )1((P€R50" ))NIL lJ 
~>FROM lFFT TO RJ~HT 

+ WPONG ~~~;1 IJ~ ~~0 TRaN~TTIO~ 1~1 SYNT NET 
c• F~OM RIGHT Til l~~T 

1, 1, 1, Fi1R ;,,OR 1l : JOH~·i 

SUCCESSF~L OROfR AN" ~~LATJnNS ~NVtRON~~NT ll~TS 
MATC~ T~E FOLLQWI~~ FEATU~E C(1~PL~~FS1 

(AND r•or nRJ Jr;•n SING 3P~ 11 
((f·\ALF 3PS SfNC J) 
RESULTJNG ~(1 !~At:J: 

((MAc~ JP<; Spic; J) 
INV[STt~aTr THE F~lLOWING SE~.~FATIJ~ESl 
P~RSO~! 

( (~EPSO" J) 
S!MA~TTC FE&TIJRFS ~IAT~~ qliC(E~iF~L, nOMA]N 
l(PERSnN ll 

>~>> A~L TfS15 SU~C~ssFlJL, ~FN C~NF!GlJ~~TION : 
(PREn KNOCKS lniP' ADV,VEOA (VI )N!L l(PR~S DO~N ))QUAL )[JOHN 

(lNP\ ['!~M,O>ll NIL >ill f(MAlf ~·~ 5!NG ))((PERS!Jr, )JNJL )NIL)) 
( B l 
**** TRY rn FxPA~o rrl~~IGLJRATION ! 

(Nl~ ¥N0CK5 (IN~? VE:Rr I·'IL r<JI, I(P"tti ))QUAL )1 
* BY CONRTN!NG IT ~1TH co~FlG Of wo~o ~JR. 1 

1, FOR HYPOTHfSIS : J~Pt 
1, 1, CONFir;U~·HTJnr._; : 
(NIL JOHfl (!NP\ !i0'1,0R.1 'Ill, !IlL ((I'ALF 3PS SING ll ((Pr"SON ))N!L )) 
•> fROM LtFT TO ~~~rlT 

ot- WRONG HE.AI'l llR NO TR6t:SJTHHJ t~.J SYI'JT t\jf."T 
<= ~~OM PI~tlT TO lfFT 

1. 1. 1, j:;('l~ ,~,o~r : J(lHtJ 
~UCtESSFI.JI_. l_lRilF"R ~~·.Jil RfLATlQ~:~ f!-.IV!Rtlt-lMF:NT TESTS 
t~"T(H T~E FC:I .. LtlWJNG FF,l. Tu~r: rnrWU:'l(t:~: 
(At-JD rt:QT U~} 1 (A,~-J(l ~Tn; ~!oPS )) 
c n' A L ~ 3 r ~ s J !-1 r; ) 1 
RESULTING r•tlMJJN: 
c c~~u: ~Po ~~NG 1 J 
JN•'ESTTGAT~ Tl~~ fnlLO~l!4~ Sffi.FfATU~~S: 

PEflSON 
( tnP~ON 1) 
SE~~NT!C FEITUPES ~iAlC~ SUCCt~~FUL, DOMAIN 
( (PEP5(1N l J 

>>>> A-LL "fF:STS .~hlrCf~~FUL, N~~.o.; r:::nt-.,F!r.t..JI.tATJON : 
(P~ED nlfii;ki> (]NP? VERP ~'IL ~IlL ((PRE-.5 l)QL!Al. )(!~H'< fl~Pl 

NOM,O~J fi~L NIL (('>AlF IPS 'INr, )J((PERS!ll< ))"!l lNlL )) 
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WQRO ~· I ] THF ,!, !NIT AL PAOTTCLFS 
(N!L THE (!NP4 'lfTEY' 'HI" cJ!I" 'IJL filL ll 
.II. M~R U~IG 
(A) 
**** TRV TO FXPAND ro~FI~!JRATtO~ 

[NTL THE (fNP4 OETFRM ~It_ NIL ~II. ~1IL )) 
• ~v COM IINhj(i IT \'•TTH CCH1FlG nF .-JORn !'-JR. ? 

1, FOR I~POT~ESJS : J~P~ 
1, 1• I ONF!GURA.TIO~~ r 
(PREn I NOCK.S (J.\tP? vl-:).;~ 1 NtL ~JlL ( fPRES ) )QliAL ) (JnHN (PJPl ~,rnM.Of~J 

NJL NJL (rMHE JOS S!'JG ))((PERM'! )JNIL JN!L )) 
<= F !PM RIGHT Tr) LEFT 

1. 1. t. FOR ~n~r : KNO~~S 

• ~RON~ HfA~ tJR NO T~4~iS!TJO~ l~ ~Y~T N~T 
2, FOR HVPOTHf$!S : !NP~ 

2. 1 11 C!J~JF!GLIR111In~.i : 
(PREn KNO(•S (J'·P3 ~nV,VE'R (VI lNJL ((Pf'f'S nOwN ))\JilAl )(JO"'' 

!NPI NOM,DBJ IJii. ''ll rreALF ~PS S!"l. lJ(!PERS0N llNIL l'Jll.. l) 
c• FROM ~~G~T TC L~rt 

2. 1. 1 • F'\.'1~ '-'IORf'l i(t:nrKS 
+ ~IRON\'; ~EAD ij9 !ICI TR.H.!5ITTrH·! lr-.1 S¥N1 NET 

WQOD NO I G 000• 
.!. l''tT!AL PAWTHLF5 T 
((NI )000~ (!Np'j "llM,nRJ 'IL 'll {{Rif''G :!PS Jl(rTHl"G )HJ!l ll 
.!1, MERGING 
(A) 

*'*" TIO!V TO F"XP.4.'-J[j ((]rjJO!i.!I~AflN,J 
((Nt )DOOR {!'IPS "DM,C,eJ ii!L rJIL ({S!''G 3P5 )){(THING ))NIL )J 

0 BV COMBINING JT "ITH cncF!G 0F •OPD N~. 3 
I, FOR HYPOTHESI& : INPO 

1• 1• COf<~FlGURATif'JN : 
(~!L THE (!NPO OtTfR" NIL NIL •YL NIL )) 
s~ FROM LfFT rr. ~I~HT 

SUCCESSFUL TqAN!IT!ON 
TO TH! NE" STATE{&) 
MATCH THF FnLL.t1Wl~G 

(NDT RfSTR!C l 

FROM {~\ J 
(Ntl I='I~l 1>.~~ J 

FFATURE COMPLe~ES: 

( (SINC. 'PS ll 
RESULTJN~ nOtlAJN: 
((SING 'PS )) 
NEW FE~TURE Ct!~~lf~; 

((OEF SING 3PS 11 
>>->> ALL TESTS SUCCF~Sr;-l!l, NP"l~ 

((Na FliJ Nb ){)iHJP, CINP~ 

THING llN!L I(TH! (\COo DtTERM 
c= FROM RJGHT T~ t.EFf 

1. 1,. 1. FO~) W['Rfl ! THE 

CCI~Flt;U~A.TlON : 
NOM,OR,I NIL NIL 
f\IIL rnL ~'>ltl NIL 

((I)Ef' SlNC, ~PS ))(( 
) ~ll Jl 

+ WROI'-IG HFAO OP ~n TRAN~lTION IN SYNT NET 
( B l 
.,. •• Tl=oiV T() F.:XPAt,Ji! (J)'v.FJGU~Altilt-1 : 

{("'tl. r1N t~~ )uOr;JP (!f\tP~ t·.Cil1.rJf·d ~JlL "Ill (([1f_F ~I~_i\; 3PS )1((THHJr. 
))NIL 1 (T"f (JNPu Di:Tf"t' NJI_ f!TI,, Nll. ~.!L Jo'J!L l) 
*BY COMBJNlf\lr. J1 WJI;..i r ··•·.t,~ .q· 'A:llt-:1.1 N ..... <" 

I, FO~ "iPOTH''I5 : JNP? 
1• 1• CONFJGURATIQ!~ : 
(PREO •NOCKS ()NP2 VeR~ NIL 11!1_ ((P~ES ))QUAL ) (JOt<N (!i<PI Nf.H•l,(lAJ 

NIL NIL {(MAlE 3PS Sl''(. J) ((PoRSn'' ll"Tl )NIL l) 
<= FROM ~J~HT TO LEFT 

1. 1. 1. ~OR ~o~r1 : KNnCKS 
SUCCESSFUL n~n~R A~D ~ELATtnNS ENVI~ONME~IT TtSTS 
+MI5Sl~G raqF n~ ~liNCTJn~· TN SEM NETWO~K 
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?. FOR HVPDTHESIS I TNP1 
2. 1, cONFIGU~ATIG~i : 
[poEO KNOc~ S (!,ol AnV • Vti<e rfV\l) '~!L ((PRES ('0-'J l) QUAL 1 (.ICori> 

lNPI NOM.~8J >r!L lJIL rrr;AU. 1Pg'Wr. ))(fPEHSON )lN!L l"IL 11 
cc ~~OM R!G~r TQ LF~l 

2 1 1 Fn" WQRil : <'OC•S 

r SUCCESSFuL fOH•S. JTJON ~1~ 
TO THF NEw SHTF(Sl : ~">I ,"L.:..J 
CONSULT CAS' FOA'''S ~IT>l"~"T FFATUR!.S I 
((QEF S!CG 3P5 )1. 
SUCCESCiFUL ToA~:o;;rTl('!~.l H! SEMANTtC t:E;ll'-lrJ~kS 
OESULT!NG TA!PL~S !FEATUQES o STATE o CA!F) 
({([OEF SIN~ ]P~ ))FIN •HAT ll 
MATC~ T~E FOLLIJ~l~G SF~ANTlC FE~TURES 
((THI% )1 
wiTH FEATUPfS nF R~SP. CASEA 
~HAT 

THING 
SEM FFAfrJOFS MAT~H SUCCESSFUL 

,._.,.,. .6.Ll TESTS SIJCCE~S~Ul., Nti<J C'Cl~Fsl=lA.T!(lf\1 
: 

(NIL KNOCKS (l>.p] •DV • VEO~ (V~ ) FIN ! (PRf:S i''Jl·!'' ) ]flUAL l (JD•HI 
ONPI 'OM

0
Q6J NIL Nli ([>'·ALE 3P~ SJ,, )) [(PERSn'i )lNIL l''IL )(non• ( 

lNPS NQ~.QHJ Nil_ .t'lL ·rrnFf 51''~ ~PS )} ((THING ))WHAT ) CT"~: (!NP4 
nETERM NIL NJL "IL >'ll. I'>!L 1)l 

~OPD ~~ : S DO·~N 
.1. tNJTJAL PA~ftCLlS 
(NIL 011WN (l'<Pb A!;V.P•RT '''" 'ilL NIL "11. ll 
.IT 0 MEPGlNG 
(A) 
**** TRY TO F~PANO cn~JFJGl·~ATln~l 

(NIL ["OwN (Tr..!Pb AnV.PAR-T ~Ill t'"ll. ti!IL "'tL )) 
* ~y CiJM81NlNG tT ~!1H CGNFIG OF WQRO NR. a 
I. FOR HYPOTHfi!S : !NP~ 

(N!l K>.·OCKS (PIP_~ .~llV.vERA (V2 lFI'< ((PRES Oil>C< )JillJAL ) (.fllHI< ( 
INP! ~O~.(t8J f-JJL !·.ilL ((f-lAL.f:: ~PS N1; )J((PEFISON ))NIL )r.J!L )(!)00j:,~ 

!~P5 IOM.OBJ '<II. "H I !t'H o[f•fo 3PS J) [(Tel>·,r, )).CHAT ) (THE (!NP4 
O!TERM NIL NJL •TL NIL JNJL JJl 

=> FROM LFFT TO ~1G~f 
+ WRO~jG ..jEA,D DR !\..'11 T~A 1\J_c;yftrrl'l I~ SYNT ~-l!:t 

co FROM R!G~f To LEFT 
1. 1. 1. f'('IR :..I('IPLi: t'r]!"l~ 

• ~RDNG ~EAO 0R ~0 TR~~SITION IN SYNT ~ET 

1 1 2 FO~ ~nQn : ~NnCK5 

SUCCfSSFUI. fhA•·rSJT)DN F•­
TO Tlr'F N£1·1 S1A.T~ (5) 

MATCH T~~ FfJLLD~I~G 
DOW r~ 
't {PRES [lfJ(~I\1 11 
~FSUI_Tl~IG l,nMAJr.J: 
t rPQEs oo;~tJ ) J 

>>>> AL. TES•S SLJCO ·"''-''-, ·"W CU> ~~OATT1Jl'l" : 
(NIL •. t;QC<S (l'OP~ ADV.'JFR8 (FJN )•IN ((PPFii !'OwN )1r'uAL_ )f.IO'<N 

(!NP! NOM 0 0oJ NlL t•l~ (f''"Lt ~PS S[" ) ((Pr.RSOt, )JN!l )N[L ) (MCO ( 
lNF''5 "111M.C1~J t-iii,. '·JTI (fllF.F- Stf'l~ 3P:;o; llf(THlr~G ))1-JHAT J(THF.. rtt-.~PIJ 
DETE~t~ I'JH. NTI_ :~TL t--'!1 )f\1IL )) (DQi.•iN (1:\IP~ HlV.PAioiT Nll ~H.L ~•TL ~ll ))) 

FUNCT!O IAL AN[' C<'F oTQUCTIJkES : 
CAov.vE IR (l<>•~cn Ct·•O'.n"·' .liJHN 1 (NnM.n9J coonR raFTER•· T.<F lll ( 
ADV.PAA? DO•N 1)1 
(CASEST-!UCTUP~ ('P<NOCK.S (At~fNT Jr)HN l (~IHAT DfJllR ) ) ) 
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TN I 
( JC'lHf\1 ~<.NOCKS TiiE ')f)r,!-? 

wo~o NQ : t .JlJ.,.r--1 
.1. l~lT!Al P&RlTCl.(~ : 
fNtL JOHIIJ (!NP1 'J0"1.;JRJ f:IL 1\lH, r(MALE. ,5PS 51,..;1'; )J ((Pf:":R'V'l;~ ))~Jfl. )) 

WORD N~ : ? K~tr)C~S 

•I• l'fTIAL PARlJCl> S : 
[NIL •NaCKs rJ'P? Vf~" Nil NIL ((P"f'S )J~lJAL )l 
(NIL K~oCKS r!NP! Al'V.vi;:RP (VI )NIL ((PRE.s ~llwN J)QUAL Jl 
.Ir. !-1ERGING 
(A l 
••** TRY TO E!C:PA~IJ (l"n,_JF tr.lif.o'ATIOi·~ ~ 

(Nil KNOCKS (l-P~ Ab".VERH (VI lN!L ((PRES ~OwN J)'H'AL)) 
• 8Y CJMA!NJN~ !T ~ITH cnNFI~ nF w0~n ~~. 1 

1. FOR HVPOT~ESIS : TN~l 

1~ 1. CO~FIGU~~TID~ : 
(~ll JOHN (lNPl 'J0'<.[JRJ N!l. I'lL ((MALF ~PS SING Jl (("F'"S"' ll'·l!l .. " 

•> FROM LEFT 10 AJR~I 
+ WRONG HEAO 0~ ''0 TkANSITlON !~ S~~T ~JET 

<~ F~OM RIGHT T(l LEFT 
1, 1. 1, ~1')\..i WOR/) : JOH~ 

SUCCES~~lll O~l;EQ ~~n ~ELATION~ ~~IVIA~N'!E~iT T~STS 

MATCH THE FOLLOWING F~ATU~E CO~PLE~ES: 
CA~~o (!JOT "B.J , CA"-'1) SING ~P5 ll 
((MALE ~PS SJNr; l) 
R~SULTING DOMAIN: 
rr•ALE !PI St•~ )l 
lNVEIHir..ATF_ Th'~ FOLL~JWrf'-lf,; .SFrvi.FF:ttTI.JRE"S: 
Pf"SON 
((P~RSrJN )] 
SfMANTlC FEATIJPES NAlCH SLJCrESSFUL, DOMAIN : 
((PEA50'1 ll 

,.,.,.,. AI_L TESTS $1_tCCES~FuL, 1\IF.:'ll!) CCNFlGURATJOtJ r 
(PREn ~N~CKS (JNP3 ADV.VcRP (V! )IJ!L ((or,·ES I>Ol'N ]lllUAL ) (JO'''' 

(INP! NO~.OBJ "IL NJL ((MALf. 3PS HJ>>r, Jl ([PfRSON )JN!L ll<lL Jl 
(B) 
**** TRY TO ~XPANQ CONFIGURATION r 

0J!L KNOCKS (!NP2 VfRK NIL 'ill ( (P~tS ))QI)AL ]) 
* BV COMBINING JT ~JTH CONFlG Of ~nRO N~. 1 
I. FOR HYPOTHESIS : TNP1 

1. 1, CONFIGUNAl!O~I ; 
CN!L JOHN (!NO! Nl>".rlllJ fJ!L Nil ((fiALe !PS ST'JG )) ((PffiSON l1Nll. )) 

=> FROM L~FT Tr ~TGHT 
+ WRONG HfA[J Gk N~ TRANSITr~N 1~1 SYNT ~ET 

<• FROM RJGHT TO l!Fl 
t. l. '· r(J~ vJnf.>n: JIJ!-!tl 

SUCCESSFUL ONDfN AN~ AElAT!OcS FNV!OO•ME~T TrSTS 
MATCH T~E ~-OLlt"'WthiG FE'AT\I~E C11MPl.f:VF.:S~ 

(ANn INOT ·~RJ 1 (4'·"' SJ'JG 305 1) 
((MALO 3PI !!•~ 11 

~fSlJLTJNG n0~1JIN; 

((MALo 'PS )jNC. ]l 
!NVESTlr;ATE TI-l~ F01.LOW!f\W SF~1.FFAll!lo,IE.~: 

PEP SO" 
( (PfR~ON l) 

SEMANTIC F~ATLI~ES ~ATr~ SUCCESSfliL, DOMAIN 
((PERSoN ll 

,.~,.> ALL TESTS SUCC~5sFLil, ~EW cnNFtGURAT!ON : 
(PRED KNOCKS (JNP2 VCRK NIL I<J!. ((P~F.5 ))QUAL )(.Tn"N (INP! 

NOe,(lAJ NIL NIL ((H'lf 3P:; Sl~r, )) ((PF.R>ON ll''!L )Nll, )] 

-4.51. -



experiments 

10RD e-JR I ~ THF 
•l• I~ITIAL PARTt~lf~ 
(NIL THE (1~~4 ~ErF~r1 ~Tl ~II. NIL NtL )) 
,I!, MERGtNr; 
(Al 
*~** TRY TO E'Pft~~n [OtJF!~UkATJn~ 1 

(NIL THE (!NPO nfTERM NIL NIL NI~ "'L ll 
• eY cnMeiNING I' ~TlH cnNFIG nF ~~cJ~~ Nk, ? 
!, FQ~ HWPDT>IEST5 : INP? 

1, t, CONFIGURtTIO~ 1 

(PREO I(NDCKS {JNP?. VfR11 ~ilL NT(_ (rPQES ))(JUAl )(,JOHtJ (I!\1~1 \Jf1 11,!1P .. I 
NIL NIL ((MAcE W~ ~J,,G )Jr(P[RSOI·i J)IJ!L )'ill ll 

c: FROM ~IGHT T[J L~~T 
1, 1, l, F(lP ~nPn : ~NnrKS 

+ WRO~~ HEAO OR ~~n T~ANS!TTQ~I IN SYNT NET 
2, FOR HYPOTHtS!S : !NP1 

2. 1· CO~IFTG 1 J .. AT1tlN : 
(PREO KI'-JfltKS (TN~'~ A.:)V,Vr~:~A (Vt )i\llC {(PPECS 1"!1')1-JN ))l)l 1 1A[.._ l(JOH-"J 

INP! NOM,nRJ NIL NTL ((11Al~ IPS SjNG )) ((P!'RSnt'l )JI'IIL lliJL )) 

<: FROM PT!;~if Tri LF:Fl 
2, 1, ], FGR ~nPIJ : KNOCkS 

+ WROW; ~:EAII \1!-, ~~C.i lF<'At-J~!liiJt·' P.J S'H!T NEl 

WnRD NP : a Gn~:~ 

olo !NJTJAL P1RT!CLFS : 
((;ll )D~OR (INP5 ·~>i,CJ'lJ '''ll. Nlic ((SPIL' :<PS )J((THJNC, )1N1L ll 
,II, ~E~GING 
r A 1 
•••• TQY TO ~~PA~n ctlNFJGI_I~ATin~ 

((N\ )nnnR ()!IPS NOM,G~.J NIL IJ!l (IS!~~ 1~1 ))((THT0r Jl~Jl )1 
• ~Y cni-1Bl"'ll~Jr; rT 1.11T~ cot;r--IG r1F wn~n i\1~ .. J 
I, FnR HVPQTH!I!S : INPQ 

l, 1. CONFJGU~ATI~~ : 
(NIL THE I!•Po DFIFQ~ •IL 'IL NIL NIL ll 

FRO" UH ) 
=~ FROM LEFT TO ~IGHT 

SUCCESSFUL TR6NSITJQN 
TO THE N~W STATF(SJ 

MATCH THE FOLLOWJNG 
CNoT oEsT•rr. 1 

{NU F p,: !\1& 
FEITIIRE COMPLEX~~: 

((SH:G ~PS 1) 
RfSULTlNG LlUtlbTN: 
( rSHtr, 3PS J J 
NFW.FEATU~E C0MP~t1: 
llnFF SING 3PS 1) 

>>>> ALL TESTS sur:CFSSF:IL. ~' 1 FW 
((tJIJ FHl Nb l0rti1R (Ir~P5 

THING l)N!L )(THE i!IIPo Of.TtRe 
c= FROM RJGHT TO LFFT 

C\HJF1l';UR4TlQN : 
,-..OM,OR~J ~Jll. f'.!ll~ ( (\,1E"F ~1hG -~PS ) ) ( ( 
NIL NIL NIL NIL )NIL JJ 

1. 1. 1. FOP t•IC'JPfl 1 THF 
+ WRONG HfAn QR NO TW~tJSITIO~ IN SVNT ~ET 

ca1 
((NIJ F'I"-J ~~b 1'10(1 .. (TNP'5 i\lr1'·1,[1~J NIL NIL {(f)ff Slf'\H"~ ~~PS )) ((THIN(; 

1 )NlL 1 (THF: {T~!P.IJ !!f_lfR~1 i·!JL ~•Tl N!L ~'!L lNIL ) ) 

• BV C!1Mfi!f'-11Nr; lT , IT·~ CIII'.IF!G OF wo~n t .. ~. ~ 

!, F~R "yPnT"ESIS : INP? 
1, 1, C'[)i\.F"!GU~A·TJ(iPj : 
(PREO Kf!OUS (!i·JP?. V£'f, 1'HL NIL ( (PRfS )ltJUAL ) fJ(lMI< (.l'>P\ N0~1.08J 

NlL NlL ((MAlE· 3PS >l·.,r. )) ((PERSON JIN!L )NIL )) 
cz FROM P]~~T T[1 L~FT 

1, 1. 1. fOP ~nRr : K~!~CKS 

SUCCfSSFUL I'OOPR ••n RELATIONS ENVJ"DN•E•T TE~TS 
+MJSSH·'l- cas~· 11R t:\JNCltn~,; IN ~F.-,., ~t.Tl•PJRK 
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a. FQ~ HVPOTnf.STS : !NP~ 

?. 1. CO~~lG 1l~aTtr:~l = 

(I'RF.:n K"l0CK5 rt~~P"3 A()V.VFI-(R riVil)NlL ((PRES l)tJWI': ,)Qt_tt•L ) r,JrlHI'I 
!NP! "OM 0 0RJ ''ll 'Ill ((MALE WS ffir, )J [[PFFiSn'J )]T•lt JT•Jl )) 

<= FRO~ ~IGHT TU LEFf 
2. 1. t. FOR Wn~O ' KN8CKS 

CONSUl, T O~F. FR4ME!flii!TH ~rJT fF.Aii.Jl<ES 
({p~F SING !P5 )) 
SUCCFSSFL!L T~AN~tTIO~l IN Sf~A~tTJC N~TWO~kS 
OESUlT!NG TRJPL~S (FEITUAES o 5TOTf o ~·~~) 
(((CDEF SING Jps JJFI• WHAT )l 
MATCH TP-~E Ff.lLlfHJti\IG SFMAI'-!TIC FEAT!HH.S 
((THING ll 
WITH FEATURES oF P!SP. CASES 
WH4T 
THPJG 
SEM FEATURES MaTCH SU[CfSSFUL 

,.>>> ALL TEST-S ~lJCCE:.SRHJL, t,F_~ CiHJFskl4Tirl~. : 
(Nll IC~!OCI<S (fii,JP~ ADV.V~RB (V~ )FltJ ((P~tS [1I1WN ))rll!Al, ) (J('!HN 

(INP\ NOM.08J Nil •HL ((MALE 3PS Sl , )) ((PE"SO' l)NJL l'!l. l (nnoR 
!NPS 'I~M.08J IHL :Ht (([Jf;F Sltlr, 3PS ))((Trl!NG lJ•HAT )(T•Hc (J,P4 
DETERe NIL till '"IL •aL )'Ill_ !)1 

FUNCTIONAL ANO C41E STOUCTUNfS 
NO STRUcTURE FOR GIVEN JNPUT 

WORD NR I JOHN 
olo ]N!T!AL PARTICLES 1 
(NIL JoHN (!Npt NQM,o"J NJL NIL UMAI,E 'PS SING JJ([PERSnt.; )JH!l )) 

·•ORD NR : 2 K•OCKS 
.!. INITIAL PARTICLES 
(NIL KNOCKS (jNP~ V~AA HTL NIL ((PRES ))QUAl )) 
(NIL KNOCKS f!NP1 AOV 0 VE"~ (VI lN!L ((PRES OOWN ))CUlL ll 
,!!, MERGING 
(A l 
**** TQV TQ f~PA~JO [~NFJGU~ATIQN : 

(Nll K>JOCKS (JNP3 A~V.VE!lo (VI )Nil. !(PRES r>OvJ>• ll<WAL )) 
* RV COM~INING IT WlT•l CO~FlG OF wn~n ~Q. 

I. FOR HYPOTHESIS : !~PI 
1. 1, C0NFIGURA110ri : 
(N!L JOHN (JNP! >'iJr<,OAJ NIL >1lL ((MAI,.E 3PS SJ"C, )J(IP~RSON ))NIL l) 

•~ FRO~ LFFt TO RI~HT 
+ ~~n~~ HFAt' 0~ NO TRA~SIT!ON TN ~VNT ~ET 

ca FQOM RTG~T TO L~FT 

t. t. 1. F~R ~OR~ I JUH~ 
SUCCESSFUl 0000• ANQ OflAT!O~S ENVIRONMENT TESTS 
MATCH THE FGLLO•JNG F!ATURf CDMPLE~fS: 
(ANO (NQT 'JRJ )(aN(l SlNC. 3PS )) 
[[M4LF 3PS SJNG J) 
RESULTING oo•~1•: 
([MALP 3PS STW; J) 
!NVeST!GAlf T•~ FOLLO•!NG SFM.FF•TURES: 
PERSON 
( CPEPSON ) l 
S~MANTIC Ff'TU~~S MATCH SLICCESBF<JL, nOMA!N 
( (P~RSGN J) 
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>>>> ALL Tf~rc; ):JCO·st..,F,",L, "j~,.., cn·Jry~t:~AT Jfir-; : 
rPf?EO Kr-.11,("..:$ lf~ti'~ A: 1 V .... ii:"'~ (VL )\Il ((Pt:tS c)t)~:;' ))!J\..i~L i(Jc"•·'-

r!~tP1 1\j[)~ •• r)PJ NIL .~.ll rr~ALE ~~.~ sJ~;r: )) f(F-fkS(1 1J }]fi.Jil Jr,}l l) 
r R l 
**** T~Y TO t')!PA.I"'·l r.~r, 1 fo' {(.;i;tJto.l Ir,~r 

P·JlL ~1\IUCII.S rr~Jf'~ VER•· '·:1l I;JL (rf•~:·t.~ ))i;-~_·AL )1 

• av rnM~l~ti~.-~~ Il ·-~I ro-~ c:nt>-rtr~ nr fojm·n '"f.'· 
t. F'CR i-·P~P('Tr4f·~J,..., : i•,P1 

1. 1. CO"IFic:uPnT:Jfl•• : 
(\Ill Jnf-HJ (Tr-1Pl ~:IJ'·i.rJ"l r~TL I-ll ((r~AU' :~P5 Sif.._,t~ J'((l-'~,·.~,,-pj nt··11 ~~ 

:> FRUM lfFT f0 ~l~HT 

+ ~~Pou; ·t~aw ,-~ ... · :.r) h··Ar-~yrrm. t"' sv~.r q:1 
c= Fj.':(ltM '<-1\,r-tT Tr: l f F T 

1. l. 1. ~-'1~ -l(:r.~ .j(;l-;~ 

"-'~Art::~ nlE F!.LL:"l\.\·P~h t't.A' ''""" VII· l- ·};!"~a 
(ANO ff\.C1T D~J ) ( t,r~r_ f-lt·Jr; )~S ) ) 

((~bLF 3P~ ~1~~ }) 
Rf.SUt,.1 f,-.;r. :_;•:.·~·ii.J-•: 

((MALf ~PS SJ~G ]J 
INVfSTJGtT~· troJ.; f'!'tl•i·•'t~-·(; Sf.•--.Fr_t.TIH~·r5: 

PEr< ,sr .. • .. 
(fPF~VJ~: )1 

;, E ~ul. ,. _ r T c " r A r, 1 ~- ~ =, .• 1 A r r ~1 "';_1 r_ c r ., sF 1 L , 1. V·· , p 
((pr-:~~1)-\ 1l ~ 

>>>> 6.1,..L 1F-~TS ':);_i('(,..S<.,~UL, ~-JFI<l ([i',F!r';I'RAT]rH 
( P ~En K \1 (I r.~<- _, ( r rH-' ~ V fY ~' ~ .. J l ~' 1 ! L l n• 1'. E. S 1 ) 1•1lliL 1 ( ._11 ,_. \: r l ~.; f' 1 

NO~i.tlAJ 'll!L ""lL (1~·141.!" l!~-'1.. ~P:r, ))((P~I-'.Sn•,, )lh.JI P·Jl )1 

FLHJCTIUNAl- t.r,11. r:-_~',t :;r~I·Cil•.;fS ; 
t VER""' (KNr·,c~o: ~ (/\,[!.· .,l.lf,.J r •·~ ) ) ) 
!t4Srs·fR1.1CfUJ.;Jt_ (!(.' ,-,~ . ..,>,;; (1(.~~;T FjH·: ))i 
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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. 

experimental setting: 

We will give the following 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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wo~o NR r 1 so•E 
•I• INITIAL ~ARTICLES 1 
(NIL S~ME (!Npt NuM2 NIL NIL NIL NIL )) 
(NIL SO~E ltNP 2 NUe~ NIL NIL N!L NIL )l 
(NIL SOME CINP3 NUM2 NIL NIL Nil NJL lJ 

WORO NR I 2 GIRL 
.1. INITIAL PARTICLES 1 
((NI )GIRL (!Np4 NOM.O~J NIL tJ!L ((S!~G 3PS lJ((Pf•Sr" lH<llc 11 
.It, MF.RGING 
141 ...... TRY TO I;XPANO CQNFlf.URAT!ON ' 
• 

( [N 1 )GIRL ( !NP4 NOM 1 0RJ ~~! L ~l TL ( (SHH; 3PS 
BY COMRIN!NG IT WITH CONF!G OF WORO N"• I 

I • FOR HYPOTHESIS : !NP! 
1 • I • CONFIGIJRAT!ON I 
(NIL SOME (INPI NUM2 NIL '' IL NIL f\i I L J l 
•• FROM LEn TO RIGHT 

SUCCESSFUL TRANS!TIO~I FROM (>:I l 
TO THE NEW STATUSl : (N4 ) 

MATCH THE FOLLOWING FEATURE COMPLE<fS: 
PLURAL 
I CS!r~r, 3PS ll 
• SYNTACTIC FEATU~o.5 MATCH U'~UCC~SSHIL 

•• •u• •rc. Ill ,,fl 
t, I, 1. FOR WORD : sn•E 

t WRONG HOO OR NO TR4N$!T!0'' !N SYNT NEl , ' 
?. FOR HYPOTHESIS : INP2 

2. \ . CONF!GUR4T!ON : 
(NIL SOME (!NP2 ,.IUM2 ,, ! l N!i_ 'J I l NIL 1 ) 

•• FROM LEFT TO RIGHT 
SUCCESSFUL TRANS!flON FROM ( N I 1 
TO THE NEW sTAn (sJ : fN4 l 
MATCH THE FOLLOW!No FHTURE COMPLnEs: 
UNCOUNT 
(ISING ~PS 1) 

• SYNTACTIC FEHURr.S MATCH UNSUCCESSFUl 
co F•OM RIGHT TO Lot 1 

2. 1. 1~ FO~ WO~O : ~OMf 
+ WRONG HEAD OR NO TOANS!T!ON I~ SYNT NET 

3. FOR HYPOTHESIS I INP3 
3. I. CONFIGURATION : 
(Nil. SOME [!NP3 NU"2 N)L NIL ''IL NlL ll 
•> FROM LEFT TQ RIGHT 

SUCCE!SF~L TAANS!TION FROM (Nl 1 
XO THE NEW STATECSJ l (N4 1 
MATCH THE FOLLOWING FEATURE CCMP~EXE~: 
(UJD ('OT '"COU~JT ) (N~T PlURAl l) 
((SING 3PS 1 l 
RESULTI~r. OOMAIN: 
((SING lP5 1) 
NEW FEATU~E CDMPL~X: 

[J( 4•CF.RTA !0. lStNG 3PS 1) 
»» A•L HSIS SI!CCHSFUL, NFW CnNFTGIJ~AT!O' : 

) ) ( (P~QSQ£-1 l\'JTI 

(CN• )GIRl (!NPO NnM.OBJ NIL N[l ((hCtRTAlN SI'" 3PS. lJ (( 
PERSnN ))NIL l (SOME [lNPl NUM~ NIL NIL N>l" NIL JN!l, J1 

c• FROM q!GHT 0 LF.F 
3, i. 1 1 FO~ ~DRD : SOME 

+ WRONG HEAD OR NO T~ANSIT!ON lN SYNT NET 

FUNCTI~NAL ANO CASE STRUCTURES 
(NOM,ORJ (Glql (NIJM~ SOM1. lll 
(CASESTRUCTUR! I 
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WO~D 'R I 1 SOME 
ol, !N!T!A" OARltCLES 1 
(NIL SOME (!Np! N1JM2 NIL t>IL NIL N!L ]l 
(NIL SOME IINP~ NUM2 NIL Nl" Nil NIL )) 
IN!" SOME IINP3 NUM2 NIL •IL NIL NIL )1 

WQ~D NR : 2 GIRLS 
,1, INIT!A" PARTICLES 1 
((NI )G!R"S IINPa NoM,o~J NIL NIL ((PLURAL 3P5 ))(lef'~SON ll>t!L)) 
,II, MERGING .. ) 
•••• TRY TO E~PAND CONFIGURATION I 

(IN! )GIRLS (INP• NQM,OSJ NIL NIL (IPLU~AL JPS ll ((~tkSnN ))NIL 1] 
o ~y COMS!N!N~ JT WJT~ CONFIG aF WORD NR, I 
!, FOR HYPOTHESIS I INPI 

I, I, CONF!GURAT!ON 1 
(NIL SOME (INPI NU•? ~ll NIL NIL ~~~ )) 
•• F~OM LEFT TO RIGHT 

SUCCESSFU~ TRANS!T)QN 
TO THE NEW STATE(S) I 
MATCH THf FOLLOW! • · 
PLURAL I 
((PLURAL 3PS ) l 
RESULTING oa••r•1 1 

( (PLIJRAL 3PS 1) ' 
N W F ATURE r.DMPLE~I 

((CERTaiNoNUM PLURAL ••s )l 
>>>> A L U C. SFU~, (W CD~F!GURATIPN 

((Na )GIRLS (!Np(l "QI~,ORJ NIL Nil. ((Cf"lAJIHNUM PlLIOAL 3PS l1 ( 
(PERSON llN!L 1 (SOME I!NPI NUM?. NIL NIL NJL NJL lNlL )) 

<= GH LE 
!, I, 1, FOR WORD I SOME 

o WRONG HEAD OR NO TRANSITION JN SYNT NFT , 
2, FOR HYPOTHE,HS I INP? 

2. I • C~NF!GURAT!PN I 
(N lL SUM~ (It~P? NUM2 ''!L NIL NIL Nj~ ll 
=• FROM LEFT TO RIGHT 

SUCCESSFUL l~ANSil ION FROM (NI ) 
TO THE NEW STATf(Sl : IN• l 
MATCH THE FOLLOWING FEAT liRE CIJI1PLDE5 I 
UNCOUNT 
({PLURAL 3PS ) l 

• SYNTACTIC FUTURfS MA TC ~~ UNSUCCFSSFUL 

•• FRO• R lGHT ro L [ FT 
2, !, I, FOP WORD : SOME 

t WRO~G HEAP OR NO T~iNSITIDN IN SYNT NET 
3, FOR HVPOTHEStS I !NP3 

3, I, CONFTGLIRAT!ON 1 
(~IL SOME (!NP3 NUM? NIL NIL NIL N!L ll 
•> FROM LEFT TO RIGHT 

SUCCESSFUL TRANSITION F~OM (NI l 
TO TH~ NEW STATE(S) I (Na_) 
MATCH THE FOLLOWJNr, FE4TURo COMPLE~ESI 

(ANn (NOT UNCOIJNT l (NOT PLURAL )) 

; ~~~~~~Er1t 5 FBTu•ES MATCH UNSUCCESSFUL 
co FROM RIGHT TQ LEFT 

3, I, I, FOR WORD I SOME 
+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

FUNCTIONAL AND CASE STRUCTURES 1 
{NOM·OBJ IG!RL~ (NLIH2 soMF ) ) l 
CCASESTRUCTURE ) 
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INI 
(SOME S~NO 

WORD NR I I SCM~ 
,1, INITIAc PAPT!C~fS 
(NI~ SOME (IMP! NUM2 NIL Nl~ NI~ Nl~ ll 
(N!~ SOME (1NP2 NUM2 Nlc ~!L NIL NIL ll 
(NIL SOME (INP3 NUM2 NI~ NIL NI~ Nl~ )) 

WORD NR I 2 S~NO 
,I, INITIAL PARTICLES 1 
((Nl )SAND (INP4 NOM,OBJ NIL NIL ((3PS SING UNCDUNT ll ((T~INR II NIL l) 
,II, MERGING 
IAI 
*•*"' T~V TO EXPAND CONFIGURATION I 

CIN\ l S.ND (!NP~ NOM.OBJ NIL NIL ((3PS SING 
NI~ ll 
• BY COMBINING IT WITH CUNF!G OF wo~~ "--R • I 

I • FOR HYPOTHESIS I IN PI 
1. I • CONFIGURATION ' (NIL SOME (!NPI NUM~ NIL NIL NIL NIL ll 
•• ~ROM LEFT TO RIGHT 

SUCCS~SFUL. TRANS)!lON F~~M 
1
[NI 

TO TH NEW STATE 5 : '~ 
l 

MATCH THE FO~LDW!NG FEATURE COMPLEXES: 
PLURAL 
( C3PS SING UNCOUNT l J 
+ SYNTACTIC FEATURoS MHC~ UNSUCCESSFUL .. '~0 i>IGRl' ~0 LEF1' 
I, I. l, FOR WOR~ I SOME 

+ WRONG HEA OR NO TRANSIT SYNT NET 
2, FOR Hy~QTHES!S I )NP2 

2. t. CONFIGURATION 1 
(NIL SOME [!N~2 NUM2 NIL NI~ NIL NIL ll 
•> FROM Lf.FT TO Rlr,~T 

SUCCESSFUL TRANSITION FROM INI l 
TO THE NEW STATE(S) I (N4 l 
MATCH THE FOLLnWifJG FfAT~E COMPLEX<'SI 
UNCOUNT 
((3PS SING UNCOUNT ll 
RESULTING DOMAIN: 
((!PS SING UNCOUNT ll 
N~W FFATURE COMPLFX: 
(tAMOIINTHF JPS SING lJNCOUNT )) 

»» ALL 1'ESTS SUCCfSSFliL, NEW CONFIGURATION I 

UflCUlJNT Jll(lH!'IG ll 

([N4 )SAND (IN~4 ~OM,nHJ NIL NIL IIAMOUNT•OF 3PS liNG lJNCOUNT 
ll!CTHING llNIL )(SOME C!NP2 NUM2 NIL NIL Nl~ NIL )NIL l) 

•• OM R 0 L F 
2, I, t, FOR WORD I SOME 

+ WRONr- HEAD OR NO TRANSJTIO' IN SY~T NfT 
3, FOR HYPOTHESIS 1 tNPJ 

3, !, CONF!GUR~T!ON 1 
IN!~ SOME (!NPJ NUM? NJL NIL NJL NIL)) 
•• FROM LEFT TO ~JGHT 

SUCCESSFUl. TRANStTtnN FROM 1~1 l 
TO THE NE~ ST~TECSJ I r•a l 
MATCH THE FOlLOWING F!ATU~E COMPLE~~s: 
(AND (NOT UNCOUNT l (NOT PLURAL 1) 
((3PS SING UNCQUNT ll 
+ SYNTACTIC FEATURES MATCH UNSUCCFSSFUL 

<o FROM RIGHT TO LFFT 
3~ 1. 1. FOR I.J!1~~ I SOME 

t WRONG HEAD OR NO TRANSIT!O' IN SYNT NET 

FUNCTIONAL ANO CASE STRUCTURES I 
(NOM,08J (SAND INUM~ SOME ) J l 
ICASESTRUCTURE ) 
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INI 
(EVERY GIRL l 

WORD NR I 1 EVERY 
,J, I~IT!AL PARTICLES 1 
(NIL fVERY (INPI NUM~ Nf~ NIL NJl "ll ll 

WORD NR 1 2 GIRL 
,I, INITIAL PARTICLES 1 

((NI )GIRL (lNP2 NOM,QBJ NIL NIL ((SING 3P5 ll ([Pf~SON ))NIL )1 
,II, MERGING 

A 
**** TRY TO EXPAND CO~FIGURATION I 

((Nl )GIRL (!NP2 NOM,ORJ N!L NIL ((SING 3PS ))((PERSON ))NIL)) 
* AY COMBINING IT WITH CONF!G OF wORD NR, 
!, FOR HYPOTHESIS I INPI 

I, !, cnNF!~URAT!ON : 
(NIL EVER¥ (INP! NUM2 NIL NIL NIL NIL ll 
•> FROM LEFT TO otGHT 

SUCCESSFUL TRANSITION FROM (N\ l 
TO TH~ NEW STATE (51 : (NU l 
•ATCH THE FOLLOWING FEATUR~ COMPL!XESI 
(AND (NOT UNCDUNT ) (NOT PLURAL ll 
((SING 3PS l) 
RESULTING OOMAINr 
((SING 3PS )) 
N ~URE COMPLEX! 
CQEVERYI' SING 3PS ll 

>>>> •~l. .• SUCCESSFUL, N~W CONFlGU~ATION : 
((N4 lG!RL (tNP2 NOM,ORJ N!L NIL ((EVERY SING 3P~ ll ((P~RSON l 

)NIL l (EVERY CINP\ NUM2 Nll Nil NIL NJL )NIL l 
o M R 0 LfF 

I, \, I, FOR WORn I EVERY 
+ WRONG HEAD OR NO T~ANS!TION IN SYNT NET 

FUNCTIONAL ~NO CASE STRUCTURES I 
(NOM,OSJ (GIRL (NUM2 EV~RY l) l 
ICASESTRUCTUR< l 
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WORD NR I I EvERY 
•I• INITIAL PARTtCLES 1 
(NIL EvERY (!Npj Nu~2 Nil NIL NIL NIL JJ 

WORD NR I 2 GIRLS 

1I~1~~~~~tk ~t~~~C~&~.~~J NIL NIL ((PLURAL 3PS )1 !CPEPSON ))NIL Jl 
,ti, MERGING 
(A) 

**** TRY TO EXPAND CONFIGURATION : 
C (N1 ) GIRLS (!NP2 NOH,OBJ NIL. NIL ((PLURAL 3PS l l ( (PE>lSON 1 l NIL ) ) 

* BY COMBINING IT WITH CDNFJG Of WORD NR, l 
1, FOR HYPOTHESIS 1 INP! 

I, I, CDN,!GURATIDN I 
(NIL EVERY CINPI NUM~ NIL NJL NIL NIL Jl 
•• FROM LEFT TO RIGHT 

SUCCESSFUL TRANSITION FROM CNI ) 
TO THE NEW SHH CSJ : _LN4 J 
MATCH THE FOLLOWING FEATURE COMPLEXfS: 
(AND (NOT UN COUNT l (NOT PLURAL l l 
C (PLURAL 3PS l) 
+ SYNTACTIC FEATURES MATCH UNSUCCESSfUL 

•• f•DM QIGHT TO LffT 
I, I, 1, fOR WORO I F.VERY 

+ WRONG HEAD DR NO TRANSITION IN SYNT NET 

fUNCTIONAL AND CASE ST~UCTURES 
NO STRUCTURf. fOP GIVEN INPUT 

IN I 
(EVERY S~NO l 

WORD NR I I EvERY 
,I, INlT!AL PARTICLES 1 
(Nl~ EVERY CTNPI NU~2 NIL NIL NIL N!L )) 

WORD NR I 2 SAND 
,f, INITIAL PART!C~ES 1 
((N1 JSANO (rNP2 NOM,n~J Nl~ NIL ((3PS StNG UtJCOUNT .IJCCTHH<G ))~IlL)) 
,II, MERGING 
(A l 
**'** TRV TO EXPAND CONFIGURATION I 

((NI lSANO (!NP2 NOM.ORJ NIL Nfl_ ( C3PS SINr. UNCOUNT )) ((THJNG )) 

NIL lJ 
• BY COMBINING IT WITH CONF!G Of 'lORD NR, 1 

I • FOR HYPOTHESIS I IN PI 
I • 1 • cONFIGURATION I 
CNI~ EVERY CINP I NLIM2 N.lL NIL NIL NH. )) 

•• FROM LEFT TO RIGHT 
SUCCESSFUL T~ANS!TlDN FROM (N\ ' TO THE NEW STATECSJ I ( J'.l 4 l 
MATCH THE FOLLOWING FEATURE CnHPLEXES: 
(AND (NOT IJNCOUNT ) (NOT PLURAL ) ) 
( C3PS SING UNCOUNT l J 
+ SYNTACTIC FEATUR<.S MATCH UNSUCt:!:SSFU< 

•• FROM RIGHT TO LEFT 
1, 1, 1, FOR WO~D I fVERY 

• W~ONG HEAD OR NO TRAN!IT!CN IN S~~T NET 

FUNCTIONAL AND CAS~ STRUCTURES I 
NO STRUcTURE FOR G!V~N INPUT 
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WC1RO N~ : 1 soMF.' 
,i, IN!T!A" PARTJc(tS 
(NIL SOME fiNPI NUM~ NJ" NIL NJL NIL )) 
(NI" SOME [!NP~ NUNt NIL NIL NIL NIL )J 
(NIL SOME (!NP3 NUM 2 Nl" NIL NIL NIL ll 

WORO NR : 2 5HEE~ 

,!, INITIAL PARTICLES 1 
( (NI l SHEEP [INP~ NCc',OHJ NIL NIL ({COUNT PLUFiAL l lCOUNT 3PS SH<G ) l ( 
(ANIMATE ))NIL Jl 
,!!, MERGING 
CAl 
**'*1t TFH 1'0 E&PANIJ C.;JN J , 

((NI lSHEFP [INPO NO~,OBJ NJL NIL ((COUNT PLURAL ) (COUNT JP5 SING 

))((ANIMATE ))NIL lJ 
• BY COMBINING !T wiT" CUNFIG OF WORn N•, 
I, FOR HYPOTHE>lS I !NPI 

I• \o CONFIGURATION : 
(NIL SOME (JNPI NUM2 NIL NIL NJL NIL )) 
•> FROM LEFT TO RIGHT 

SUCCESSFUL TRANS!T!nN FROM (NI J 
TO THE NEW STATE(~) I tNo ) 
MATC" TH~ FOLLOWING FEATURE CQMPLEIES: 
PLURAL 
((COUNT PLURAl 1 (COUNT JPS SING )l 
RESULTING DOMAIN: 
((COUNT PLURAL Jl 
N~W F'E,ATIJ~E COMPU~•· 
(QCERTAIN<N M COU>J! PLURAL ll 

>>>> LL TESTS SUCCESSFUl, NEW CONF!GURATI~N l 
([NO 1S~EEP (!NPQ NOH,08J NIL NIL ((C~~TAlNoNU" rDUNT PLURAL l 

)((AN{HATE ))NJL )(SOME rtNPI NUM2 NIL NIL NIL Nil )NIL ll 
c: .H U LtF 

1. t. 1, FO~, ~iQP(1 I SDME 
+ W~UNG HEAD OR NO TkAN~!TJON lN SYNT NET ' -

2, FOR HYPOTHESIS !NP?, 
2. I • CONF!GURAT)O>! ' [NJL SOME I INP2 t-.,' 1. I ~-1 t" ''I L NIL >J !L NIL )) 

•• fROM LFFT TD Pir.f1T 
SUCCf..<SFUL H"ANS!T!QN FR 11r-1 [N! ' TO THE Nf_W STATElS1 ' (NI.I l 
MATCH THE FOLLO\'JJN, FEHURE COMPLtHS: 

UNCOIJ>iT 
((COUNT PLURAL ) (COUNT 3P~ SING ) 1 
+,SYNTACTIC FUTllkF< MATCH UNSUCCr,5SFUI 

•• FROM R!f.HT TO LEFT 
2. 1. 1. FI)P ~JOR(1 : ~Q/o\f 

+ WRONG HEAD OR NO TRANSiTION IN SW~T NET 
3, FO~ HWPOTHESIS I !NP3 

3~ 1. C:ONFIGIJ~ATJI,I~J ~ 
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(N!~ SOME (lNP~ NU~~ N)~ NIL NIL N!~ ll 
•• FROM L~FT TO ~IGHT 

SUCCE~SFU~ TiAN~!TION FROM (NI 
TO T~E N~W STATE($) : n•a l 
MHCH THE f l . ' 
(AND (NOT UNCOUNT l (NtH PLURAL l l 
((COUNT F~URAI. ) (COUNT 3PS SING ) l 
PESULTING nO~A!Nl 

((COUNT 3PS ~lNG ll 
N W f ATUR (OMP~EX: 
( A•CERTAIN COUNT JPS 

T T uc . u I J' r: N I ,u A ION : 
((N4 lSMffp !INP4 NDM.OkJ NIL NIL l!••C~ATA!~ COUNT 3PS AING ) 

l!CANJMATE l)N!L )(SOME (!NP3 NUM2 NIL NIL NIL N!~ )NIL ll 
<• FROI'1 ~lGI-IT T11 lEF,. 

3. f. 1. F'O~ I'!ORU I SOMF.:' 
t WODNG HE•n OA NO TRANSITION IN SYNT NET 

FUNCTIONAL ANn CAs~ STNUlTURES 
(NOM.Q~J (SHEEP (''U"2 SOM~ ) l l 
(CASESTRUCTuRE ) 
(NOMo06J (SHEEP lNU>t2 SQM~ l l l 
(CAbESTRUCTURf l 



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 tD 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) A letter is had being read. 

(Not accepted 

Experimental results: 
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IN 1 
(A LETTE~ MAS BEEN BEING R(AO l 

WORD NR I 1 & 
,I, INITIAL PARTICLES : 
(NIL A (lNPt OETERM NtL NIL N!L NIL )) 

WORD NR I 2 LETTER 
,I, INITIAL PARTICLES 1 · 
((NI )LETTER (INP2 NOM,08J NIL NIL ((SING OHJ )(SING SUAJ lPS )) (( 
THING )) NIL )) 
, II, MERGING 
(A] 
•••• TRV TO EXPAND CONFIGURATION l 

((N\ )LETTER (!NP2 NOM,OBJ NIL NIL ((SING 08J ) (SING SUSJ 3PS )) r 
!THING ))NIL ll 
• BY COMBINING IT WITH CONFIG OF WORD NR, I 
1, FOR HYPOTHESIS 1 INPI 

1, 1, CONFIGURATION 1 

(NIL A (!NPl DETERM NIL NIL NIL NJL )) 
•• FROM LEFT TO RIGHT 

SUCCESSFUL TRANSITION fROM (~\ l 
TO THE NEW STATE(S) I (N4 Nb ) 
MATCH THE FOLLOWING FfATURE COMPLEXES! 
SING 
[(SING OBJ l (SING SU~J !PS )) 
RESULTING OOMAJNI 
((SING OBJ l !SING SUBJ JPS ll 
NEW FEATURE COMPLEX! 
( (UNOEF SING OAJ ) (UNOEF SING SUBJ 3PS 1 l 

>>>> AL.L. TESTS SUCCESSFU~ 1 NEW CONFIGU~AT!ON : 
( CN4 N6 )LETTER (!NP~ NOM,06J NIL N!~ C (UNOEf SING OBJ l (UNOFF 

SING SUBJ JPS ll [(THING liN!~ l (A CINP! OETERM 'll NIL NIL NH- )Nl~ )) 
co FROM RIGHT TQ LEFT 

I, !, !, FOP WORD I A 
+ WRONG HEAD OR NO TRANSITION !N SVNT NET 

WORD NR I 3 HAS 
,!, INITIAL PARTICLES 1 

(NIL. HAS C!NP3 VERA N!L NIL (CPPES ))QUAL ll 
(NIL HAS (1NP4 Aff,AUV NIL NIL (CPRES PERF l)N!L )l 
,!l, MERGING 
(A) 
•••• TRV TO EXPAND CONFIGURATION : 

(NIL HAS (INP4 •FF,AU• NIL NIL ((PRES PERF liN!~ ll 
* SV COMBINING TT WITH CONF!G OF WORD NR, 2 
l, FOR HYPOTHESIS I tNP2 

I, 1, CONFIGURATION I 
( (N4 N& lLETHR ClNP2 NOM,O~J ~~IL N!~ ((UNOEF SING OHJ ) CUNPEF 

SING SUBJ 3PS 11 ((THING llN!L ) (A (!NP! OETERM NIL NIL NIL NIL )NIL )) 
•• FROM LEFT TO RIGHT 

+ WRONG HcAO OR NO TRANSITION IN SVNT N~T 
•• FROM RIGHT TO LEFT 

l, I. !, FOR WORD I LtTTER 
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS 
MATCH THE FOLLQW!NG FEATURE COMPLEXES! 
(ANO SING (NOT O~J ll 
( (UNOEF SING OAJ llUNOEF SING SUBJ 3PS l l 
RESULTING OOMA!Nl 
((UNOEF SING SUAJ 3PS )J 

>>>> ALL TeSTS SUCCESSFUL, NEW CONFlGWRATION l 
(PREO HAS (INP4 AFF,AUX FIN NIL [(PRES PtRF ))NIL )(LET~!R ( 

!NP2 NOM,OBJ Nll. NIL [(UNOEF SING SURJ 3PS ll ((THING )JN!L l (A CINP! 
DETERM NIL NIL N!L NIL )NIL lNIL ll 
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(Bl 
**** TRV TO EXPAND CONFIGU~ATION : 

(NIL ~AS (1NP3 VER8 Nl< NIL ((PRES ))QUAL ll 
* BY COMBINING IT WITH CDN~!G ~F WORD NR, 2 
I, FOR HYPOTHESIS I INP~ 

I, I, CONFIGURATION I 
UNa N~ )LETTER (!NP2 NOM,OBJ NIL NIL ((UNOEF SI•r. 06J l(UN11H 

SING SUBJ 3PS ll!CTHING l)N!L l(A (!NPI OH~RM NH, NIL NIL NI~ )NIL )1 
•• FROM LEFT TO RIGHT 

+ WRO~G HEAD OR NO TRANSITION IN SVNT NET 
co FROM RIGHT TO LE~T 

I, I, I, FOR WORO .1 LETTER 
SUCCESSFUL ORDER A'D RELATIONS ENVIRONMENT TESTS 
MATCH THE FOLLOWING FEATURE COMPLEXES: 
(AND SING (NOT 08J l) 
[(UNOEF SING OBJ l CUNDEF SING SUBJ 3PS ll 
RESULTING DOMAIN: 
((UNOEF SING SUBJ 3PS ll 
INVESTIGATE THE FOLLOWING SEM,FEATURES: 
PERSON 
{(THING ll 
CCACT ll 
+ SEMANTIC FFATURES MATCH UNSUCCESFUL 

WORO NR I 4 BEEN 
,!, INITIAL ~ARTtC~ES 1 

(NIL SEEN (IN~5 NONF!N,VERB NIL NIL NIL QUAL ll 
(NIL BE~N CINPb NONF!N,AUX NIL NIL NIL NIL ll 
,11, MERGING ,., 
**** TRY TO EXPAND CONFIGURATION 1 

CN!L BEEN (INPb NONFIN.AUX NIL NIL NIL NIL )l 
• BY coMBINING IT wiTH cDNFIG uF woRn N~ • 
I, FOR ~VPOTHES!S I INP3 

I, !, CONFtGU~ATION I 

2, 

(NIL HAS (!NP3 VER6 NIL NIL ((pRES )]QUAL l) 
•• FROM LEFT TO RIG~T 

+ WRONG HEAO 0~ NO TRANSITION IN SVNT NET 
co FROM RIGHT TO LEFT 

!, I, I, FOR WORD I HAS 
+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

FOR HYPOTHESIS I I N~o 
2, I, CONFIGURATION I 
(PRED HAS (!NP4 AFF,AUX FIN Nil ((PRES PERF J )NIL l (LETTER ( !NP2 

NOM,DBJ NIL NIL (CUNOEF SING SUBJ 3P5 Jl ((THING )]NIL )(A (I NP I 
OETERM NIL NIL NIL NIL )NIL )NIL )l 

•• FROM RIGHT TQ LEFT 
2, I • I, FOR WORD I HAS 

SUCCE~SFUL ORDER AND RELATION$ ENVIRONMENT TESTS 
\~1AT~~ TH~ fUL~Q~!No ,._ATU•E COM~LExES: 

(AND P~RF (NOT PERF" )) 
((PRES PoRF l) 
RESULTING OOMAtN: 
((PRES PoRF )l 
NEW FEAT '"• '"HPLEx: 
tePERF" EoNrii:l PRES PERF l (PF.RF"I PASS IPRES PERF n 

,.>:~>> ,. L TESTS ~ :~:oSFUL, NEW CO•JFIGUR : 
(NIL HAS (1NP4 AFF,AUX FIN NIL ((PERF' CONTJN PRES nRF l ( 

PERF" PASS PRES PERF JlNIL JCLETTER (!NP2 NOM,OBJ NIL N!L ( (lJNDEf 
SING SUBJ 3PS ll((THING l)NlL l(A (!NP! DETERM NIL NIL NIL NIL )NIL 
NIL ) (BEEN (INP& NQNF!N,AUX NIL NIL NIL NIL l)J 

---r!fl 
**** TRY TO EXPAND CONFIGURATION I 

(NIL SEEN IINPS NONF!N,VfRA Ntl NIL NIL QUAL )] 
• BY CoMBINING IT WITH CONF!G OF WOR~ NR, 3 
I. FOR HYPOTHESIS I JNP! 

I, I, C0NFJ~URAT!ON I 
(NIL HAS c!NP] VERB N!~ NIL ((PRES ))QUAL Jl 
•• FRO~ LEFT TO RIGHT 

+ WRONG HEAO OR NO TRANSITION IN SYNT NET 
<• FROM RIGHT Tn LEFT 

1 0 I, I, FOR WORD I HAS 
+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

l 
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2, FO~ HYPOTHESIS I INPU 
2, I, CONF!GU~ATION : 
(PREO HAS (!NPo AFF,AUX FIN NIL ((PHS PERF ))NIL. l (L.ElT~R (INP2 

NOM,OBJ NIL. NJL ((UNOEF SING SUBJ 3PS ))((THING ))NIL l (A (INP! 
DETERM NIL. N!L. NIL NIL !NIL. !NIL )) 

ca fROM RIGHT TO LEFT 
2, !, I, FOR wORD I HAS 

SUCCESSFUL OROER ANO ~ELATIONS fNY!RONMENT Tf~TS 
MATCH THE FOLLOwiNG FEATURE COMPLEXES! 
(AND PERF (NOT PERF" )) 
((P~ES PERF ll 
RESULTING DOMliNI 
((PRES PERF !) 
NEW FE&TWRE COMPLfXI 
((PERF" PRES PE~F ll 

MISSING CASE IN FR•ME 
+ SEMANTIC FElTUR~S MATCH UNSUCCESFUL 

WORO NR I 5 BEING 
,I, INITIAL P•RTICL.ES 1 
(NIL BEING (INP7 NONFIN,VERB NIL NIL NIL QUAL ll 
[NIL BEING (!NPB NONFJN,AUX NIL. NIL. NIL NIL )) 
,1!, MERGING 
[A\ 

•••• TRY TO EXPAND CONFIGURATION 1 
(NIL BEING (!NP~ NONF!N,AUX NIL. NIL NIL NIL. )) 

• SY COMBINING IT WITH CONF!G OF WORO NR, 4 
I, fOlfHYTOTHES!S I JNPS 

I, I, CONFIGURATION 1 
(NIL BEEN (!NPS NONFJN,vER~ NIL NIL NIL QUAL )) 
•• fROM LEFT TO RJr,HT 

2, 

+ WRONG HEAD OR NO TR•~S!T!ON IN SYNT NET 
co FROM RJGHT TO LEFT 

I, I, I, FOR WORO I ~EEN 
+ WRON"- HF•n OR NO HA':!§!l!ON IN SYNT NE_T 

FOR HYPOTHESIS : !NP6 
2. I • CONFIGURA T! ON : 
(NIL HAS (!NPO AFF.AU)( FlN NIL f(I='ERF'1 CONTifJ PRES PERF 1 (PERF" 

PASS PRES PERF ll NIL l fLUTER ( INP2 NO~,OBJ NIL NIL ([UNnEF SING SUHJ 
!PS ll((THING ll NIL l (. CINPI oEnRM NIL NIL NIL NIL )NIL !NIL ) [BE~N 
(INP& NONF!N,AUX NIL NIL NIL. NIL lll 

•• FROM L.EFT TO RIGHT 
+ "RONG HEAD OR NO TR•NSITJON IN SVNT NET 

•• FROM RIGHT TO Ltfl 
2, I • I • FOR WORD : BEEN 

• WRONG HEAD OR NO TRANSITION IN SYNT NET 
2, I • 2. FOR 1410RD I HAS 

SUCCESSFUL ORDER ANO RoLATIONS ENVIRtJNMJ;:>!T TESTS 
MATCH THI! FOLLOW!r-tG FEATURE COMPLEXES I 
(AND CONTIN (NOT CONTJN" ) J 
((PERf" CONT!N PRES PERF )(PoRF" PASS PRfS PERF ll 
RESUL THJG OOMA!NI 
([PERF" CONT!N PRES PERF l) 
NEW fEATU"" .PLD: 
( [CQNTIN';'lPASSI PERF" ~DNTIN PRE~ PFRF l \ ,,,, A~L T~STS s •"< , FLJL, NEW CONFIGURATION I 
[NIL HAS CINP~ AFF,.UX FIN NIL ( (CONTIN" PASS PERF II CONT!N 

PRES PERF ))NIL ) (LtTTF.R (!NP2 NOM,O~J NIL NIL ((llNDEF SING suaJ 3PS 
ll ((THING ll Nl L l (A [!NPI OETERM NIL 'IL. Nil. NIL )NIL )NIL. 
INPb NONFIN,AU~ NIL NIL NIL Nn )J(~i;!NG [INP8 NONFIN,AUX 
NIL. lll 
(Bl 
•••• TRY TO EXPAND CONFIGURATION I 

(NIL BEING (!NPJ NONF!N,VfR~ NIL NIL. NIL QUAL ll 
• BV COMBINING IT WITH CONFIG OF WQRO NR, 4 
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I, FO~ HYPOTHESIS : JNP5 
I, I, CONFIGURATION I 
(Nl~ B!EN C!NPS NONFIN,VERB NJ~ Nl~ NIL QUAL )) 
•• FROM LEFT TO RIGHT 

+ WRONG HEAO OR NO TRANSITION IN SVNT NET 
co FROM RIGHT TO LEFT 

!, I, I, FOR I<ORO I REF.N 
+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

2, FO~ HYPOTHESIS 1 lNP6 
2, I, CONFIGURATION 1 
(N!~ HAS CINPa HF,AUX FIN NIL ((PERF" CDNTIN PRES PERF )(PERF'' 

PASS PRES PERF llN!L l (LETTER (JNP2 NOM,06J NIL NI~ ((UNDf.F SING SUBJ 
JPS ))((THING llNJ~ )(A (INP! OEHRM NIL NIL NIL NIL )NIL l"'!L )(flE~N 

C!NP& NONF!N,AUX NIL NIL NIL NIL l)J 
•• FROM LEFT TO RIGHT 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
co FROM RIGHT TO LEFT 

2, I, !, FOR >'ORO : 8EEN 
+ WRONG HEAD 0~ NO TR4NSITION IN SYNT NET 

2, I, 2, FOR wORD I HAS 
SUCCESSFUL ORDE~ AND RELATIONS ENVI~ONHENT ToSTS 
MATCH THE FOLLOWING F~ATURE COMPLEXES: 
(AND CDNT!N (NOT CONTJN" ll 
((PERF" CON TIN PRES PERF l(PERP PASS PRES PERf l) 
RESULTING OOMAIN: 
((PERF' CONTIN PRES PERF ll 
NE~ FEATU~E COMPLfXI 
((CONTIN" PERF" CO~TIN PRES PERF ll 

MISSING CASE IN FRAME 
+ SEMANTIC FEATURES M4TCH UNSUCCE~FUL 

~ORO NR I ~ READ 
,!, INITIAL PARTICLES 1 
(NIL READ (JNPq NONF!N,VERB NIL NIL NIL ~UAL )l 
CNIL REAO (INP10 VERB NIL NIL ((PAST ))QUAL ll 
(NIL READ ClNPll NONF!N,VERS NIL NIL NIL QUAL ll 
CNIL RE40 CINP12 NDNFIN,VERB NIL NIL NIL QUAL ll 
,If, MERGING 
!A) 
•••• TRY TO E~P4NO CONFIGURATION I 

(NIL REAn C!NPI2 NONFIN,VERB NIL NIL NIL QUAL ll 
* BV COMBINING IT WIT~ CONF!G OF WORO N~, S 
I, FOR HYPOTHESIS : !NP! 

I, I, CONFIGURATION 1 
(NIL BEING (INP7 NQNF!N,VERB NIL NIL NIL QU4L l) 
•• FROM LEFT TO RIGHT 

+ WRONG MEAD OR NO TRANSITION IN SVNT NET 
co FROM RIGHT TO lEFT 

I, I, I, FOR WORD I 8EING 
+ WRONG HE40 OR NO TRANSITION IN SYNT NET 

2, FOR HVPOTHES!S l !NP8 
2, I, CONFIGURATION : 
CNIL HAS I!N~a 4FF,AUX FIN NIL C(CONTIN" PASS PE~F" CDNTIN PRES 

PERF ))NIL HLETTER ((NP2 NDM,D~J NIL NIL ((UNOEF SING SU~J JPS ll (( 
THING llN!L ) (A (JNPI OETERM NIL NIL NIL Nl~ )Nl~ lNIL l (~EoN (tNP~ 
NONFfN,AUX NJL NIL NIL NlL ) ) (~EING IINPA NONF!N,AUX Nll ~!L Nil NIL 
lll 

•• F~OM LEFT TD RIGHT 
+ ~RONG HEAD OR NO TRANSITION IN SYNT NET 

c: fROM RIGHT TO Lo~T 
2, l, I, FOR WQRO l BEEN 

+ WRONG HEAD OR NO T~ANSIT!O~ IN SVNT NET 
2, I, 2, FOR ~ORO : BEING 

+ WRONG HEAD OR NO TRANSITION IN SVNT NET 
~. I, 3, FOR WORD I HAS 

SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS 
~ATCH THE FOLLOWING FF.ATURE COMPLEXES: 
(XOR (AND MODAL (NOT MODAL" ll (AND FUT CNOT FUT" lll 
((CONTIN" PASS pERF" CQNTIN PRES PERF )) 
+ SYNTACTIC fEATURES MATCH UNSUCCESSFUL 
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**** TAV TO EWP~ND CONFlGURATinN 1 
(NIL READ (INPII NONF!N,VERB NIL NIL NIL QUAL )J 

* BV COMBINING IT WITH CONFIG OF WORD NR 5 
1, FOR ~VPOTHES!S : INP7 

1, I, CONFIGURATION : 
(NIL BEING ClNP7 NONF!N,VERR NIL NIL NIL QUAL ll 
•• FROM LEFT TO RIGHT 

+ WRONG HEAD OR NO TRANSITION IN SVNT NET 
co FROM RIGHT TO LEFT 

I, l~ !, FOR WORD l REING 
+ WRONG HEAD OR NO TRANSITION !N SVNT NET 

2, FOR HYPOTHESIS I tNP8 
2, I, CONFIGURATION : 
(NIL HAS [INP4 AFF,AUX FIN NIL ((CONT!N 1 PASS PERF' CONTIN PRES 

PERF ))NIL l (LETTER (INP2 NOM,08J NIL NIL l[UNOEF SING SUBJ 3PS l) ([ 
THING ))NIL ) [A CINP! ~ETERM NIL NIL NIL NIL )NIL )Nil. ) [BEF.N [INPb 
NONFIN,AUX Nil. NIL NIL NIL ))[BEING IINP8 NONFIN,AU' NIL NIL NIL NIL 
lll 

•• FROM LEFT TO RIGHT 
+ WRONG HEAD OR NO TRANSITION IN SVNT NET 

co FROM RIGHT TO lEFT 
2, I, !, FOR WO~O I SEEN 

+ WRONG HEAD OR NO TRANSITION lN SVNT NET 
2, l, 2, FOR WORD : ~f.ING 

• WRON~ "tAO QQ NO TRANSITION !N SVNT N(T 
!, I, '!!, fOR WORD I HAS 

SUCCESSfUL ORDER AND RElATIONS EN~IRONMENT TESTS 
MATC~ THt ~:oL~OWJNG .. ~EATURE COMPLtXt~l 
(ANO PASS [NUT PASS" l) 
[(CONTIN' PASS PERF" CONliN PRES PERF ll 
RESU~T!NG OOMAlNI 
[(CONT!N" PASS PERF" CONliN PRES PER~ )) 
NEW FEATURE COMPlE~I 

[(PASS" CONTIN" PASS PERF" CONliN PRES PERF )l 
INVESTIGATE THE FOLLOWING SEM,FEATU~E$: 
THING 
(ITHING ll 
SEMANTIC FEATURES MATCH SUCCeSSFUL, DOMAIN 
[(THING ll 

•••> ALl. TESTS SUCCESSFUl., NE~ CONFIGURATION : 
(PREO RE.AO [lNP!! NONFtN,VER8 NIL NIL ([PASS" CONTIN'' PASS 

PERF" CONTIN PRES PERF l)QLIAL )(HAS ONP• AF~,AUW FIN Nil [(PASS" 
CONTtN" PASS PERF'°CONT!N PRES PERF ))NIL l [LUTER (!NP2 N0~,09J NIL 
NIL ((UNDEF SING SUSJ 3PS )) ([THING ))NIL 1 [A [!NP! DETfRM NIL NIL 
NIL NIL )NIL )NIL l l~EEN ctNPb NONF!N,AU) ''ll. NIL NIL NIL )) (HE!NG ( 
INP8 NONfiN .AU~ NIL NIL NIL NIL ))NIL ll 
[Cl 
**** TRY TO EXPAND CONFIGU~ATJON : 

CNIL READ (INP10 VER~ NIL NJL ((PAST ))QUAL )) 
t SV COMBINING IT ~ITH CONF!G OF WOR~ NR, S 
I, FO~ HYPOTHESIS I !NP7 

I, I, CONFIGURATION I 
(NIL BEING IINP7 NONfiN,VER~ NIL NIL NIL QUAL ll 
•• FROM LEFT TO RIGHT 

+ WRONG HEAD QP NO TRANSITION IN SVNT NET 
co FROM RIGHT TO lEFT 

I, I, !, FOR WORQ l aE!NG 
+ WRONG HEAD !JR NO TRANSITION IN SVNT NET 

2, FOR HYPOT~ESIS I !NP8 
2, I, CONfiGURATION : 
(NIL HAS [!NP• AFF,AUW FIN NIL I(CONTIN" PASS PERF" CONTIN PRES 

PERF llNIL ) [LETTER liNP2 NOM,08J NIL NIL ([UNOU SING SU~J 3PS )) [[ 
THING l)NlL 1 [A (lNP! DETERM N!L NIL NIL Nil. )NIL )NIL l [BEEN (lNPb 
NONPIN,~UX NIL NIL NIL NIL )J(~E!NG CINP8 NONf!N,AUX NIL NIL NIL NIL 
lll 
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•• FROM lii'T TO RIGHT 
• WRONG HEAD OR NO TRANSITION IN SYNT NO 

•• FRO~ RIGHT TO lEfT 
2, 1 • I ' FOR waRn I BEEN 

• WRONG HEAD OR NO TRANSITION IN SVNT NET 
2, I • 2, FOR WORD ' BEING 

• WRONG HEAD OR NO TRANSITION IN SYNT NET 
2, I • 3, FOR WORD ' HAS 

+ WRONG HEAO OR NO TRANSITION IN SYNT NET 
COl 
**** TRY TO ~XPAND CONFIGURATION I 

(Nic READ (!NPq NONF!N,VERA N!c Nil Nil QUAL )) * BY COMBINING IT WITH CONFIG OF WORD NR, 5 
I, FOR HYPOTHESIS 1 INP1 

1, I, CO~F!GURAT!ON 1 
(Nil BEING (!NP1 NONF!N,VERB NTL NIL NIL QUAL ll 
•• FROM LEFT TO RIGHT 

+ WRONG HEAD OR NO TRANSITION IN 8YNT NET 
•• FROM RIGHT TO lEFT 

1, 1, I, FOR WORO I BEING 
+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

2, FOR HYPOTHESIS I !NPS 
2, I, CONFIGURATION I 
(NIL MAS IINP4 AFF,AU~ FIN NIL ((CDNTIN" PASS PERf" CONTIN PRES 

PERF llNlL HLETTER [!NP~ NOM,OSJ NIL NIL [[UNDEF SING SU~J 3PS ))[[ 
THING ))NIL ) (A (!NPI DETERM NIL Nil Nil NIL )NIL )NIL ) (8EEN (!NPb 
NONF!N,AUX NIL NIL NIL NIL ))(SE!NG [INPB NONFIN,AUX NIL NIL NIL NIL 
lll 

•• FROM LEFT TO RIGHT 
+ WRONG HEAO OR NO TRANSITION IN SYNT NET 

co FROM RIGHT TO lEFT 
2, \, I, FOR WORD I BEEN 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
2, I, ?, ~0~ W0RO I BEING 

+ WRONG HEAD DR NO TRANSITION IN SYNT NET 
2, 1, 3, FOR WORn I HAS 

SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS 
MATCH THE FOLLOWING fEATURE CDMPLE~ESI 
(AND [AND PERF [NOT PERF" )) (NOT PASS ll 
([CONTIN" PASS PERF' CONT!N PRES PERF )) 
• SYNTACTIC FEATURES MATCH UNSUCCESSFUL 

FUNCTIONAL AND CASE STRUCTURES 1 
(NONF!N,VERB (READ [AFF,AU~ (HAS [NOM,DBJ CUTTER (DET!:RM A ))) ( 
NO~FlN,AUX BEEN l (NONFIN,AUX BEING lllll 
(CAS!STRUCTU~E [READ (WHAT lETTER ) )l 
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IN: 
(JOHN WILL HAVE BEE' 0EA0lNG l 

WORD NR 1 l JoHN 
,!, INITIAL PARTICLES : 
(NIL JOHN (!NP! ~OM,OBJ NJL NIL ((MALE 3PS SING ll((PER50N )1'IL l) 

WOPD NR I 2 WILL . 
•l• INITIAL PARTICLES 
(NIL WILL (!NP2 vER8 "lL NIL ((PRES ))QUAL }) 
(NIL WILL (!NP3 AFF,AUX NIL NIL ((PRfS FUT ))NIL ll 
,I!, MERGING 
(A) 
**•* TRY TO EXPAND CONFIGURATION 1 

(NIL WILL (INP3 AFF,AUX NIL NIL ((PRES FUT )JN!L )1 
• BY COMBINING IT WITH CONFIG OF •ORO NR, I 

1, FOR HYPOTHESIS : !NPl 
1, 1, CONF!GURAT!ON : 
INlL JOHN IINP1 NQM,Q8J NIL NIL ((MALE IPS SING ll ((PERSON ))NIL J) 
•> fROM LEFT TO RIGHT 

+ WRONG HEAD QR Nn TRANSITION IN SVNT NET 
<• FROM R!G"T TQ LEFT 

I, I, 1, FOR WORO : JOHN 
SUCCE~SFUL OROER AND RtLAT!ONS E~V!RONMENT TEITS 
MATCH T~E FOLLOWING FEATURE COHPLEIES: 
(~QT OBJ l 
((MALE 3PS SINC. ll 
~ESULT!NG DOMAIN: 
([MALE 3PS SING )l 

>>>> ALL TESTS SUCCESSFUL, N!O CONFIGURATION 1 
(pRED WILL (INp~ AFF,AU~ FIN NIL ((PRES FUT llN!L l (JOHN (INP\ 

NOM,OSJ NIL NIL ((MALf ]PS SING ll ((PFRSO• )JNTL )NIL Jl 
(6) 
•••• THY TO EIPAND CONFIGURATION I 

(NIL WILL (INP2 VER8 NIL NIL ((PRES )lQUAL ll 
• BV COMAINlNG IT wiTH CONFIG OF WORo NP, I 
I, FOR MVPOTHES!S : !N~I 

1, 1, CONFIGURATION 1 
(NIL JOHN (!NP! NOM,OAJ NIL NIL ((MAL! 1PS SING ll ((PERSON ))NIL )I 
•> FROM LEFT TO RIGHT 

+ •RONG HEAD D~ NO TRANSITION IN SVNT NET 
<• FROM RIGHT TO LEFT 

1. 1. t. F~R WORD 1 .JOHN 
SUCCESSFUL OPOEP AND •ELATin~~ fNVl~ONM~NT TfSTS 
MATCH THE FDLLO•ING F!ATURt CnMPLeYESI 
(NOT ~BJ l 
((MALE 3PS SING Jl 
RESULTING DOMI!NI 
((MALE 3PS SING )l 
INVESTIGATE THf FOLLOWING &~M,fEATURES: 

PERSON 
!(PERSON l) 
SEMANTIC FEATUOES MATCH SUCCESSFUL, DOMAIN 
((PERSON lJ 

>>>> ALL TESTS SUCtESSFUL 1 NF~ CONFIGURATION : 
(PRED WILL IINP? VERa N(L NIL ((PRES ))QUAL )(JOHN (fNP( 

NOM,08J NIL NIL ((MALE JPS SING l) ((P~RSON JJNIL )NIL ll 
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WORD NR 1 3 HAVE 
•I• INITIAL PARltCcES : 
(NIL HAVE (!Np4 NQNflN,vERR NIL NJL NIL wU6L ll 
(NJL HAVE (!NP5 NONf!N.AUX NIL Nlb NIL NIL )) 
(NIL HAVE CjNP& VERp NIL NIL ([PRES ))QUAL ll 
(NIL HAvE ( NP7 AFF,Aux NIL NIL ( (PFRF ))NIL 11 
•11• MERGING 
( AJ 
0000 TRY TO E~PANQ cONFtGURAT!ON I 

(N!L HAVE IINP7 AFf,AUX NIL NJl [(PERF ))NIL Jl 
* Ry COMBINING IT •ITN.CONFIG nF NORD NR, ? 

1, FOR HYPOTHESIS I INP~ 

1, I, CDNF!GURATJON I 
(pREO WILL riNP2 VI'RR Nn NIL ((PRES 1)0U6L ) [JOHN (!NPI NOM,OBJ 

NIL NIL ((MnE 3 PS SING ))((PERSON )lNlL )NIL l) 
co FROM RIGHT TQ lEFT 

1, I, I, FO• WORD I ~ILL 
+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

2, FOR HYPOTHESIS I JNP3 
2• I, CONFIGURATION 1 
(PRED WILL (JNP3 Aff,AIJX FIN NIL ((PRES FUT l)NlL ) (JOHN (JNP! 

NOM,OBJ NIL NIL ((t'ALF .~PS SING ll ((PERSON l)Nll. )NIL ll 
<• fROM RIGHT TQ LEFT 

2, I,!, FOR WORD l ~Ill 
+ WRONG HeAD DR NO TRANSITION !N SYNT NET 

cal 
**** TRV TO EXPAND CON°1GURAT!ON 

(NIL HAVE (!NP~ VfRB NIL NIL ((PRES ))QUAL ll 
o ~y COMBINING IT WITM CONF!G Of WORD NR, 2 
I, FOR HYPOTHESIS I INP2 
2, FOR HYPOTHESIS 1 !NP3 

2, I, CONFIGURATION l 
(PRED WILL (INP3 AFF AUX FIN NIL ((PRES fUT ))NIL )(JOHN IINP! 

NO~oOBJ NIL NIL ((MALE 'PS SING )l ((PERSON )lNll )NIL ll 
<• FROM RIGHT TQ LEFT 

2, I, \, FOR wORQ I WILL 
+ WRONG HEAD QO NO TRANSITION IN SYNT NET 

**** TRY TO EXPAND CONFIGURATION 1 
(NIL HAVF (!NPS NQNF[N,AU'< NIL NIL NIL NIL ll 

.• 9- ij r G T TH C'l'FIG OF WORD NR ~ 
1, FOR HYPOTHESIS I INP?. 

I, I, CONFIGURATION I 
(PRED WILL 0NP2 VfRB NIL ~IL ((PRES lJQUAL llJOH>I (!NPl NDH,O~J 

NIL NJL [(MALE 3PS SHIG ll ((PeRSON ))NJL JNTL )) 
co FROM RIGHT TD LEFT 

l, I, !, FOR WORD I WILL 
+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

2, fOR HYPOTHESIS I !NP3 
2. I, CONFIGURATION 1 
(PRED WILL (lNP3 AFF,Ali~ FJN NIL ((PRES FUT )lt-.IL ) (JC1HN (!NPI 

O~,OBJ NIL NJL ((MALE 3Po SH'G ll ((PERSON )lNH. )NIL ll 
•• FROM RIGHT TQ LEFT 

2, I, \, FOR ~<ORD I WILL 
SUCCESSFUL OROFR ••o RELATIONS ENVIRONMENT TESTS 
~1ATCH THE fOLLOWING ~OTU•E COMPLEXtSI 
CXOR (AND FUT fNfJT FUT" ll (AND M00AL (NOT ~nllAV' J ll 
((PRES FUT )l 
RESULTING DDMA!NI 
((PRES FUT ll 
N°' ... TUPE COMPLI:' I 
C QPERF[' FUT" MDOAL" PRFS fLIT l l 

>>>> A L Toor,; oUCCESSFULo NEW CONFIGURATION 1 
(NIL WILL (!NPJ AFF,AU' flN NIL ((PERF FIJT" MODAL" PRES FUT ll 

Nil l (JOHN (INP1 NOt1,,lRJ N!l tJ!L ((MALE 3P5 SING ll (lPfRS(lN l)M!L. l 
NIL !(HAVE C!NPS NONF!N,AU~ NIL NIL NIL NIL Ill 
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(0) 
**** TRY TO DPAND CONnGLIRAT!O'l I 

(NIL HAVE (!NP4 NONFlN, VER~ NIL NIL 'll- 'lelA(_ ) l 
* BY COMBINING IT WITH CONF!G OF WORn NR, 2 

1, FOR HYPOTHESIS : !NP2 
1, 1, CONFIGURATION : 
(PRED WILL (lNPi? VfR~ filL NIL ((PRt:S l)~UlL l (JOHN (Ill" I 'Oe,u,>J 

NIL NIL ((MALE 'PS 5l''G ll ((PERSON ))NIL )Nll )) 
<• FROM RIGHT TO LoFT 

1, I, I, FOR WORO : WILL 
+ WRONG HEAD OR ·NO TRA•SITIO~ IN ~VNT NET 

2, FOR HYPOTHESIS : !NP3 
2, I, CONFIGURATJOO : 
lPRED WJLL liNP3 Aff,AUW FIN NIL !(PRES FliT l )NIL l !JOHN (!NP\ 

NOM,DBJ NIL NH. ((MALe JPS SING ))((PE~SON ))NIL )N!l ll 
co fROM RIGHT 10 LEFT 

2, I, \, FOR wORO : WJi.i. 
SUCCESSFUL ORDER AND REi.AltONS E•V!RGNMENT TESTS 
MATCH THE FOLLOWING FEATU~E COMPL<>F;: 
(XOR (ANO FUT (NOT FUT" )) (ANn MN•n [NJ)T MODAL" ))) 
((~~ES FUT ll 
RESULTING DOMAIN: 
((PRES FUT ) ) 
8ACK 
NEW FEATURE COMPLEX: 
((fUT"MOOAL" PMES FUT )) 
INVESTIGATE THf FOLLO"ING SEM,FfATURES: 
PERSON 
([PERSON ) ) 
SEMANTIC FEATUPES MATCH SUCCESSFUL, DDHAIN 1 
((PERSON)) 

>>>> ALL TESTS SUCCESSFuL, NEW CONF!GU~AT!ON : 
IPREQ HAVE (!N~4 NnNF!N,VERR NIL NIL ((FlJT 1 MUnAi." PNER FIJT )) 

QUAL )(WILL (!NP~ AFF ,AUX FIN NIL ( (FUT'MODAL" PRES FUT l)N!L )(JOHN 
Cl>i~l NOM,QBJ NIL NIL ((MAi.t 3PS SING)) ((PERSON )lNll. )NIL )NIL )) 

WORD NR I 4 AEE.N 
.!. INITIAL PARTtCLfS 
(NIL SEEN [INP~ NONFIN,vERB ~!L NIL NIL GUAL ll 
[NIL BEEN !NPq NONF!N,AU> NIL NIL NIL NIL ll 
.II. MERGING 
(A) 
'*** _TRV TO EXPANU Cnr.rF!GURAT!ON : 

(NIL BE~N (!NPq NONFIN,AUX NIL ~!L NJL N!i. Jl 
* BY COMBINING IT ~ITH CDNF!~ OF WORn NA 3 
I, FOR HYPOTHESIS : IN"" 

I, 1 0 CONFIGURATION : 
(PRED HAVE (!NP4 NONFIN,VF.R8 NIL NIL ((fUT"MnnAL" PRES FliT ))<JIIAL 

J(~lLL (!'IP3 AFF,AUX F'!N fill ((FUT"HJOAL" PRES FLIT ))NIL. )(JO"N (!NP1 
'0H,08J Nil" Nll ((>IAi.E 'PS SING)) ((PfRSO" llNTI )Nli. lN[L Jl 

c• FrHJM R-l(;HT 10 Lfr·l 
1, 1. t. F(ll( W(JR!_l : H.6VE 

+ WRONG H€A0 QO NO TRAPIS!TIQN IN SVNT NET 
'• •u• tYeUTHE•!• I !NP~ 

2, I, CONFIGURATION : 
(NIL WILL [!NP3 AFF,AUX fiN NIL ((PERF fUT" MODAL" PR~& FUT ))NIL 

)(JOHN (!NPI NO~,O~J N!~ N!L ((MALE JPS SnJr, )l((P1HSON llNIL )N)L )( 
HAVE [!NP'> ~JONF!N,AIJ' NIL >ill NH ~IL lll 

•> FROM LEFT TO R1G~IT 

+ WRONG HElD no NO T~ANS!TION IN SYNT NET 
co FROM RIGHT TO i.fFT 

2, 1, I, FO~ WORn : HAVE 
+ WRONG HEAD QR ~n TRANSITION IN SVNT N~T 
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2, I, 2, FOR WORD I WILL 
SUCCESSFUL QODER AND RELATIONS ENV!RONMfNT 

COMPLE'F.S: 

3, FOR HVPOTHES!S : lNP& 
J 1 CONFIGURATION 1 
(~tL'HAVE [lNP& VE-~ NIL NIL ((PRES ))QUAL )l 
•• FRO" LEFT TO RIGHT 

+ WRONG HEAD OR NO TRANS!TJO• !N SWNT NET 
c: FROM OIGHT TO LeFT 

3, I, 1, FQo WQRO : HAVE 
+ WRONG HEAD OQ NO TNA•SJT!ON IN SVNT NET 

a, FOR HVPOTHESJS 1 !NP7 
4, !, CONFIGURATION : 
(NIL HAVE (INP7 Aff,AUX NIL NIL ([PERF ))NIL )) 
•> FROM LEFT TO RIGHT 

+ WRONG HEAD OR NO TRANSITION IN SVNT NET 
co FRO~ RIGHT TO l!FT 

4. 1. 1, FOP WORD I ~AVE 

HSTS 

SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS 
MATCH THE FOLLOWING FE6TURE COMPLEXES: 
(AND PERF (rJO T PFRF" J 1 
((?fRF )) 
RESU~TING DOMAIN: 
((PERF ll 
NEW FEATURE CO~PLEX: 
([PERF' CONT!N P~RF )(PERF" PASS PERF ll 

>>>> A~L TESTS SUCCESSFUl, N!W CONF!GURAT!QN I 
(NIL ~AVf': (INP7 AFf ,AUX NIL NIL ((PERF" CONTIN PtRF l (Pf':RF" 

PASS PERF llNIL J(aEEN CI~Pq NONF!N,AUX NIL NIL NIL NIL ))l 
[ Bl 
**** TRV TO EXPAND CONFJGURAT!~N 1 

(NIL HAVE ,(!NP7 AFF, AI! X NJL NIL ( (Pf,RF" CUNTIN PER~ ) [P~RF" PA>S 
PERF llNIL l [REEN (INP9 NONFl!J,AUX NYL NIL NIL NIL ))) 
o BV COMS!NlN~ IT WITH CONFJG Of WORD NR, 2 
I, FOR HVPOTHESIS I !NP2 

1, \, CONFIGURATION : 
(PREM WiLL (INP2 VE~A NIL. Nil ((PRoS ))llUAL ) (JOHN (!NP\ NOM,O~J 

NIL NIL (("ALE ]PS SING ll ((PERSON II'HL )NIL )) 
co FROM RIG~T TO LEFT 

1, I, !, OUR WORD : WILL 
+ WRONG HEAD QR NO TRANSITION I~ SVNT NET 

2, FOR HyPOTHESIS I !NP3 
2, I, CONF!GUR~TIPN : 
(PREO wiLL (INP3 AFF,AUX fiN NJ~ ((PRE> FUT ))NIL )(JOH'J (INP\ 

NOM,OBJ NIL NI~ ((11ALE 3Po SING Jl ((OERSON ))~ilL )NIL l) 
•• FROM O!GHT TO LEFT 

2, 1. 1, FOj:? WOF(D : \.t.IILL 
+ WRONG HElD nR Nn T~6NSIT!O~ IN liNT N~T 
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•*** Tqy TO EXPAND CONF!~lJRATION : 
(NIL BE!N IINP8 NONFIN,VE~B NIL NIL NIL QUAL ll 

* BY COMBINING IT ~ITH CONF!G OF WORD NR, 3 
I, FOR HyPOTHESIS 1 INPU 

I, I, CONFIGURATION 1 
(PREO HAVE (INPQ NONFIN,VERS ~IL NIL ((FUT'MOOAL" PRES FUT l)~IJAL 

l (WILL (!NP3 AFF,AU~ fiN NIL ((FUT'MODAL" P~ES FLIT ll''ll l (JO"N ll'•P! 
NOM,OAJ NIL NIL ((MALE 3PS SING)) ((PERSOtJ ))NIL )'Jii,_ Jr:IL ll 

<• FROM RIGHT TO LEFT 
1, t • 1, FOR W(J~Q : HAVE. 

+ WRONG HEAD OR NO TRANS!TJDN IN SVNT NET 
2, FOR HYPOTHESIS I TNP5 

2, 1, CONFJGURATIDN 1 
CN!L WILL [JNP3 AFF,AUI FIN NIL- ((PENF FUT' MODAL-' PAtS fUT ))NIL­

)(JOHN (INPI NOM,OBJ NIL NIL ((MALE ~PS SING lJ ((PERSON l)N)l )NIL )( 
HAVE (INPS NONFJN,AIJ• NIL NIL NIL NIL Jl J 

•> FROM LEFT TO •IGHT 
+ WRONG HEAD OR NO TNANSITION IN SVNT NET 

co FROM ~!GHT Tn LEFT 
2, I, l, FOR WOR~ I H~vo 

+ WRONG HEAD OR "" TRANS!TIO~ IN SVNT N!T 
~. 1, 2, FOR WORO I WILL 

SUccESSFUL ORQER 6ND RELATIONS ENVIRONMENT TESTS 
MATCH T~E FOLLOWING FEATURE COMPLEX~SI 
(AND PERF (N(iT PERF" ll 
((PERF FUT' HOOAl' PRES FUT Jl 
RESULTING QOMAlN: 
[[PERF FUT" MOO•L" PRES FUT )) 
NEW FE6TURE COHPi,_E~I 

[!PER~' PERF FUT" MODAL" PRE~ FUT )) 
MISSING CASE IN FRAME 

+ SEMANTIC FEATURES MATCH UNSUCCESFUL 
3, FOR HVPOTHES!S : !NPI> 

3, !, CONF!GURATIO~ 1 
(NIL HAVE (JNPb VER~ NIL NIL ![PRES ))QUAL )) 
•• pROM LEFT TO ~IGHT 

+ wRONG HEAD nw NM T•ANSIT!UN IN SVNT NET 
co FROM RIGHT TO LEFT 

3, 1. 1. FOR l;JORI) = 1-iA\IE:: 
+ WRONG HEAD DO NO TRANSITION IN SVNT NET 

u, FOR HVPOTHES!S I !NP1 
I, I, CONFIGUR6TJON : 
(NIL, HAVE CINPT AFF,ALIX NIL Nn ([PI':RF ))Nll lJ 
•• FRoM LEFT TO RIGHT 

+ WRONG ~E~D CR ~rn TR,NSITION I~ SYNT NET 
<= FROM RIGHT TD ~EFT 

4, l, \, FQR WORO I HAVE' 
SUCCESSFUL ORDER AND R~L61JOOIS ENV!NONM!NT TESTS 
MATCH THE FOLLOWING FEATLIFE CDMPLEXFS: 
(AND PERF (NOT PI'RF" )) 
( CPERF ll 
RESUlTING OOMA!NI 
([PERF lJ 
NEW FEATURE COMPLEX: 
((PERF" PERF )) 
+ SEMANTIC FEATURES MATCH U~SIJCCFSF~L 

WORD NR I 5 READING 
,I, INITIAL PARTICLE~ 1 
(NIL READING (!NPI0 P~ED,ADJ NIL NIL NJL QUAL ll 
(NIL READING (!NP!t ATl,ADJ NIL NIL NIL UNOf.T ll 
(NIL READING I!NPII NONFIN,VEAB NIL NJL NIL OUAL Jl 
.!"• MERGING 
CAl 
•••• TRY Tn ~~P6.ND rn~FT~lJRATION I 
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(NIL READING (JNP\2 NONF!N,VERB NIL NIL ~!L QUAL )) 
• RY COMBINING !T WITH CONFIG OF WORD N~, a 
1, FOR HYPOTHESIS I !NP8 

I, I, CONF!GURAT!O~ : 
(NIL BEEN l!NP8 NONfiN,VERR NIL N!l. NIL QUAL )) 
•> FROM LEFT TO RIGHT 

+ WRONG HEAD DR NO TRAP,S!TJQN IN SYNT NET 
•• FROM RIGHT TO LffT 

!, I, I, FOR WOND I BEEN 
+ WRONG HfAn OR Nn TRAN~!TION IN SYNT NET 

I 2, FOR HYPOTHES s I !NPq I 
2• I, CONFIGURATION 1 
(NIL HAVE l!NP7 Aff,All~ NIL NIL ((PERF" CONT!N PERF ) (PcqF" PAS.5 

PERF llN!l J (BEEN (JNPq NONF!N,AUX N!L NIL NIL ~IlL JJJ 
•• FROM LEFT To RJr.HT 

+ WRONG HEAD OR NO TRANSITION IN SYNT NE1 
co FROM RIGHT To LFFT 

2, I, I, FOR WORn I ~EEN 

+ WRO-G HEAD OR NO TRANS!T!ON IN SYNT NET 
2, t. 2, FOR WORD : H·V~ 

SUCCESSFUL O~O!R AND RELAIJONS ENVJRONM~NT T~ST$ 

MATCH THE FOLLnWJNG FEATURf CQ~PLE<ESI 
(AND CONliN (NUT CONliN' ll 
((PERF' CONTIN pERF J (PERF" PASS PERf JJ 
RESULTING DOMI!NI 
((PERF" CONTIN PERF ll 
NEW FEATURE COMPLfX: 
((CONTJN" PEAF" CONT)N PERF ll 
• SEMANTIC FEAT~RES MATCH UNSUCCE~FUL 

2. 2. cONF!GURIT!D" 
AF-F.lux (NIL WILL. (!NPJ ~ l f>..l NIL ((PERF" CONT)N P~RF FUT '' 

PRES FUT ) (PERF" PlSS PERF FUT II MODAL II PRES FUT lJ N II. 1 (JOHN 
NbM,OBJ NIL NIL ((MAL~ 3PS SlNG J l ((PERSON JlNJL )NIL J (HIVe' 
NONF!N,AUX NIL NIL NIL t< 1 L )) (RnN (1 NPq NONFIN.AU"X NJL NJL 
)) 

•• FROM LtFT TO RIGHT 
• WRONG ~EAO OR rJ (1 TRlNS!T!OPl I >J SYNT NET 

•• FROH RIGHT Tfl LHT 
2, 2. I • FOR WORO : HAVE 

• WRQ~G HE AO Oli NO TRANS!TJON IN SYt-IT NET 
2, 2. 2. FQ!i WORD : AEEN 

• WRQNG HE AO OR NO TRAN~Il It:1~i !N SYr..JT Nf'T 
2. 2, 3, FOR woRn I ll-ilLL 

S0cCESSF0[ lli=!f)E R ~~!) FH:C1iTlO~S ENVIRO>•o1E>'T TESTS 
"A'CH •HE F_l i.<JW! ''" .. A U"t ClJ o~cur.o: 
(AND CONliN (NOT CDNT!N' )) 
((PERF" CnNTlr·l ~ERF ru r" ~1nru,L 11 P~i::S FUT ) (PoRF" PASS 

FUT" MODAL" ••ES FLIT J l 
RESUL-TING 1)0t1A.IN: 

(kPERF'' CONTJN PERF FUT'' MrJ0AL 11 PRES Fur , 
N W FEIT~RE CDt•Pt,tx: 
((CONTIN" PE~F" CONT!N PE".I"!F f UT It MODAL II PRoS FL!T l J 
INVtHloAH THf FDlLLJW!N<. SEM, FEATURES: 
PERSON 
((PERSDN J ) 
SEMANTIC n:•r"'''s MATCH SUCCESSFUL, IJOHA IN : 
((PERSON Jl 

>>>> ALL TESTS SUCCEoSFUL, ~JE l-1 CO'IF!GU~AT !CJtj : 

MOO AI..'' 
(!NP! 
(! NP '5 

NIL NIL 

PERF 

(PRED READING (JtjP\? N(l>tF!N,Vi;RB NIL NIL ((CONTI~'' Pf-:1-<'F" 
CDNTIN PERF Fl.JT 11 "OOAL" PRES _fl!j_) l [liJAl J !WILL (! NP3 AFF.A.Ux FP-J NIL 
((CONT!N" P(RF 11 COtH]N P!,RF FUT" IVIOPAL" PR~R FUT )J NIL ) (JOHN (!NP\ 
NOM 08J NIL NIL ((MALE 3PI SING ) J C (PE•SnN J) t<IL )NIL J (HAvt (1NP'; 
NONriN,AUX Nil NIL NIL NIL ) l (A~fN ( PIP9 f\IONF IN • A_Ull NIL NIL. NIL NIL 
) NIL ll 
lO) 

-4.76.-

) 

J 



experiments 

-···(~!~ ~~A;l~~·;,~~II·~~T,A~~ NIL NIL NIL UND~1 l) 
* ~V COMBINING IT WITH cnNF!G DF WORD '"• I 
1, FOR HYPOTHESIS I JNP8 

I, I, CONFIGURATION 1 

(NIL 6EEN (!NPB NUNFJN,V~R8 NIL NIL NIL ~UAL ll 
•• FROM LEFT TO RIGHT 

+ WRONG HEAD OR NO TRANSITION IN SVNT NET 
•• FROM RIGHT TO LEFT 

I, I, 1, FOR.WORD I R~EN 

• WRONG ~EAO 0~ NO TR.&NSITIOrl IN SVt~T Nl:i 
2, FOR HVPDTHfSIS I !NPQ 

?, !, CONFIGURATION 1 
(NJL HAVE (lNP7 AFF,AIJ~ Nn NIL ((PF-~F" CO,TIN PF.~~ ) (PERF'' eAS& 

PERF ))NIL ) (BEEN (JNPQ NONFIN,AU~ NIL NIL NJL NIL Ill 
•• FROM LEFT TO RIGHT 

+ WRONG HEAD D• NO TRANSITION IN SYNT NET 
co FROM R!r,HT TQ lEFT 

2, 1. 1, FOR WORD : B"E.EI\l 
+ WRONG HEAD OR NO TR4~1 SI1IO~ IN SV~l NET 
2, 1. ? 1 FOR WQRO : ~AV~ 

+ WRONG HEAD OR NO TRANSIT!~N ]N SY~T N!T 
? 2, CDNF!G~RATJON I 
(~JL WILL (!NPJ AFF,AU• FIN NIL ((PERF" CONTIN PeR~ FiJT" •nnAL" 

PRoS FUT l (PERF" PASS PERF FUT" MODAL" PRES fUT )JNlL l (JOHN (PIP! 
NOM,O~J NIL NIL ((MALi: ~p,; SING )) {(PERSON ))NIL )NIL ) (HAVF. (!NPS 
NDNFIN,AU~ NtL NIL NIL NIL ))(8EEN IINPQ NO~FI~,AU• NIL NIL NIL NIL 
)) .. FR~M lEFT TO RIGHT 

• ~RnNG HPD c•R NO TRANSJT!Q;J ]N SYPtuT '10 
•• FROM RIGHT TO '-'' FT 

2, 2. 1 • FOP wOP f) ' HAVE 
+ WRONG HUO tlR 'JO TRHIS!TlON !N s v r--jf f'.j£T 

2, i! • 2, FOR L•/QR[} ' HEN 

• •RONG HDO OR NO TRANS !T l ON IN ~VNT NET 
~. 2. 3. FOR ',~ORO I w lL I" 

+ WRONG HEAD OR NO TRANSITION IN SVN1 NO 
(C1 
**** TRY TO EXPAND CONFIGURATION 

[NIL READING (lNPtl POED,AOJ NIL NIL NIL QUAL ll 
• 8Y C0MB!NI~G IT WJTY cnNFI~ OF ~ORO N~. ~ 
!, FD~ HVPOTHES!S : !NP8 

I, I, CONF!GURAT!ON 1 

(NIL BEEN (!NP8 NONFIN,V~RB NIL NIL NIL QUAL )l 
c> FROM l~FT TO QlGHT 

• ORONG ~EAD OR NO TRANSITION IN SYNT NET 
<• FROM RIGHT TO LEFT 

1, 1. 1, FOR i.~ORO: BE.EN 
+ WRONG HE•O OR NO TRANSITION IN SYNT NET 

2, FOR HyPOTHESIS I !NPQ 
?• !• CO~FIGURAT!ON 1 
(NIL HAVE (JNP7 AFF AU> N!L NIL ((PERF" CONTJN PfRF 

pERF llNIL lrBEEN (INPq NONF!N,AU• NIL NIL Nil. NIL l)) 
•> fROM LEFT TO RIGHT 

o WRONG HEAD 00 NO TR•NSJTION IN SVNT NET 

I ~Ef>l 
TRA.~;JS!l !ON 
I HAVE 
T~AI\IC,'{TTQf·l 

IN SHIT tiET 

) (PERF" PA.ci~ 

<m FROM RIGHT TO LEFT 
2'. 1 1 1. FOI-i' WOKf) 

+ WRONG HE~O UR N~ 

2, 1. 2, FOR ' . ..rOH:D 
+ WRONG ~EAD nR NO 

2, 2, CONF!GURIT]ON 1 

(NIL wiLl ( INP3 H'F, All X 
PRES FUT l (PERF'' PASS PERF 
NOM,OBJ.NIL 'IL (("IL! ]PS 
NONFIN,AUX NIL NIL NIL NIL 
)J 

fiN Nil ((PERF 1' COtJTIN PERF FUT'' MODAl'' 
FUT" •DDAL" PRES FUT )l~IL ){JOHN (INP! 
SJNr. Jl((PI'RSIJN ))NIL~~~~ )(HAH (!NPS 
) ) {BEEN (!NPQ NUNF!N,AUX N!L N!~ NIL NIL 

tJ)o FROM 1 Er::-T TlJ ~TGHT 
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+ ~RONG HfAO 0~ NO TRUJSJTinN !N SYNT NET 
•• FROM ~IGHT Ttl LEFT 

2, 2, I • FOR ~0~0 : HAVE 
+ WRONG HEAD OR '() TRA"S!T!ON IN SYNT NET 

2, 2, ?,, fOR >JORil : BEEN 
+ WRONG HE All OR N~ TRANSITION IN SVNT NET 

2, 2, 3, FOR iool1jRD : vi!LL 
+ WRONG HEAO OR NO TRANSITION IN SVNT NET 

: 
(WILL (NQM,USJ JOHN llNONF!,.,AU' HAVf 
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WORD NR I I A 
•I• IN!TIA~ PART!C~fS : 
(NIL A (!NP! OETERM NIL NIL NIL NI~ !) 

WORD NR I 2 L~TTER 
•I• I~ITIAL PARTICLES 1 
( (Nl FIN !LETTER (!t<P~ NOM,OBJ NIL NIL C !SING 05J l (SING SUBJ ~PS l l ( 
!THING )) NIL Jl 
,!1, MERGING 
(A) 

**** TRY TO EXPAND CONFIGURATION I 
((NI FIN !LETTER (INP2 NOM,OBJ Nil NIL C(SING OBJ ) (SING SUBJ 3PS 

))((THING llNIL ll 
* BY COMBINING IT WITH CONFIG OF WORD NR, 
I. FOR HYPOTHESIS 1 INPI 

I. !, CONFIGURATION I 
(NIL A ClNPI OETERM NIL NIL NIL NIL l) 
•• FROM LEFT TO RIGHT 

SUCCESSFUL TRANSITION FROM (NI FIN ) 
TO THE NEW STATE(S) I (NO F!N N& ) 
MATCH THE FOLLOWING FEATURE COMPLEXES: 
SING 
(ISING 08J ) (SING SUBJ 3PS )) 
RESULTING DOMAIN: 
(!SING OBJ )(SING SUBJ 3PS ll 
NEW FEATURE COMPLEX: 
CCUNDEF S !~G 08J ) CUNDE~ SING SUBJ JPS l l 

>>>> ALL TESTS SUCCESSFUL, NEW CONFIGURATION I 
( (N~ FIN N& ) LETTER (INP2 NOM,OBJ NIL NIL ( (UNOoF SING ORJ ) ( 

UNOEF SING SUBJ lPS ll ((THING l)NIL l (A (lNPI nETERM NIL NIL NIL ~!L 

) NIL ll 
•• FROM ~lGHT TO LEFT 

I, I, I, FOR WORD I A 
• WRONG HEAD OR NO TRANSITION IN SVNT NET 

WORD NR 1 3 IS 
.!. INITIAL PARTICLES 1 
CNIL IS CINPJ VERB NIL NIL ((PRES ))QUAL ll 
(NIL IS (INPO COPULA NIL 'IL ((PRES ))NIL )) 
(NIL IS (!NP~ AFF ,4UK NIL NIL ((PRES PAS$ ) (PRES CONTIN ))NIL )) 
,II, MERGING 
CAl 
**** TRY TO EXPAND CONFIGURATION 1 

(filL IS CINPS AFF,AUX NIL NIL ((PRES PASS ) (PRES CONT!N ))NIL )) 
* 8¥ COMBINING IT WITH CD~FIG OF WORD NR, 2 
!, FOR HYPOTHESIS 1 INP? 

1, I, CONFIGURATION I 
((N4 FIN N& )LETTER (!NP2 NOM,OBJ NIL NIL ((UNOEF SING OBJ l (UNDEF 

SING SUBJ 3PS ))((THING ))NIL l (A (!NPI DETERM NIL NIL NIL NIL JN!L )) 
•• FROM LEFT TO RIGHT 

+ W~ON~ HE~D OR NO TRANSITION IN SVNT NET 
•• FROM RIGHT TO LEFT 
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!, I, I, fO~ WORD I L~TTER 
SUCCESSFUL OROEP AND RELATIONS ENV!RONM~NT TESTS 
MATCH THE FO~LOwJNG FEATURE COMPLEXES! 
(ANQ 3PS (AND S!NG (NOT O~J ))) 
C CUNOE~ SING 06J l (UNDEF SING SUBJ 3PS l l 
RESULTING OOMA!NI 
C[UNO~f SING SUBJ 3PS ll 

>>>> ALL TESTS SUCCESSFUL, NEW CONFIGURATION I 
(PRfO IS (INPS AFF,AUX FIN NIL ((PRES PASS l(PRES CONT!N ))NJL 

) CLETT!R (INP2 NOM,OeJ NIL NIL ((UNOH SING SUBJ 3PS ))((THING ))Nil 
)(A CINPI OETERM NIL NIL NIL NIL )NIL )NIL ll 
(61 
**** TRY TO EXPAND CONFIGURATION I 

(NIL IS CINP4 COPULA NIL NIL ((PRES l)N!L ll 
* BY COMBINING JT WITH cONF!G Of WORD NR, 2 
I, FOR HYPOTHESIS I INP2 

I, I, CONF!GUqATION 1 
( tNA FJN N~ )LETTER ciNP2 NOH,QBJ Nt~ NIL ( (UNOEF SING O~J l (UNDfF 

SING SUBJ 3PS ))([THING ))NIL )(A (!NP! OETERM NIL N!~ N!L NIL )NIL ll 
•• FROM LEFT TO RIGHT 

• WRONG HEAD OR NO TRANSITION IN SYNT N~T 
•• fRO~ RIGHT TO LEFT 

I, I. !, FOR WORD I LETTER 
SUCCESSFUL ORDER ANO RELATIONS ENVIRONMENT TESTS 
MATCH THE FOLLOWING fEATURE COMPLEXES! 
[AND ]PS (ANO (NOT OBJ lSING l) 
[(UNQEF SING OBJ l(UNOEF SiNG SUBJ JPS )) 
RESULTING OOMAINI 
((UNDEF SING SUBJ 3PS ll 

>>>> ALL TESTS SlJCCESSFUL, NE~ tONFIGURATION I 
(P~~D IS (!NPA CoPULA N!L NIL ((PRES ))NIL l [LETTER C!NP<! 

NOM 1 08J NIL NIL ((U~JDU SING SUBJ 3PS 1) ((THING ))NIL )(A (JNP! 
OETERM NIL NIL NIL NIL )NIL IN!~ ll 
( c l 
•••• TRY TO EXPAND CONFIGURATION : 

(NIL !S (JNP3 VERB NTL Nil- [(PRES ))OUAL )) 
* BY COMBINING !T WJTH [ONFIG Of oORD NR, 2 
I, FOR HVPOTMES!S I INP2 

1, I, CONFIGURATION 1 
((N4 FINN& )LETTER (lNP2 NOM,OBJ NIL NIL ((UNDEF SING 06J )(UNOEF 

SING SUBJ 3PS l) ((THING ))NIL l (A (!NPI OETERM NIL NJL NIL NIL )NIL )) 
•• FROM LEFT TO RJGHT 

+ WRONG HEA~ 0~ NO TRANSITION IN SVNT NET 
co FROM RIGHT TO LEFT 

I, I. I. ~OR WORD: LETTER 
SUCCESS~UL ORDEP AND RELATIONS ENVIRONMENT TESTS 
MATCH THE FOLLOWING fEATURE COMPLEXES: 
(AND ~PS [AND [NOT OBJ )SING ll 
((UNDEF SING OsJ l (UNOEF SING SUBJ JPS l) 
RESULTING QDMA!NI 
((UNDEF SING SUBJ 3PS ll 
INVESTIGATE THE FOLLOWING SE~,FEATURESr 
(NOT RESTIRC l 
((THING l) 
SEMANTIC FEATURES MATCH SUCCESSFUL, oOMA!N I 
((THING ll 

•••• ALL TESTS SUCCESSFUL, NEW CONFIGURATION : 
CPRED IS (JNP3 VER~ NIL NIL ((PRES ))QUAL l n.ETTE~ (!NP2 

NOM,O~J NIL NIL ((UNOEF SING SUBJ 3P~ )) ((THING ))NIL l (A (!NPI 
OETERM N!L NIL NIL NIL )NIL )NIL ll 
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WOPD NR 1 a ~AD 
,J, INITIAL PARTICLES 1 
(NIL HAD (!Np& VERB NIL NIL ((PAST ))QUAL ll 
(NIL HAD CINP7 AFF,AUX Nlc N!L~C(PAST PERF ))NIL ll 
(NIL HAn (!NPB NON~!N,VER~ NIL NIL NIL QUAL )l 
,II, MERGING c.' **** TRY TO EXPAND CONFIGURATION I 

(NIL HAD (JNPa NONFJN,VER~ NIL NIL NIL QUAL )) 
* BY COMBINING IT WITH CONFIG OF WORD NR, 3 
I, FOR HYPOTHESIS I !NP3 

I, I, CONFIGURATION 1 
(PREO IS r!NP3 VERA ~JIL NIL ( (PR~S I J QUAL J (LETTER CINP2 NOM,OBJ 

NIL NIL (CUNDEF SING suSJ 3PS ll UTHTNG ])NIL )(A (!NP! DETERM NIL 
NIL NIL NIL lN!L lNtl ll 

ca FROM RIGHT TO LEFT 
I, 1, ! , FOR WMD I !5 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
2, FOR HYPOTHESIS I INP4 

2, 1, CONF!SIJRATJON : 
(PRED IS CtNPU CoPULA NIL NIL ((PRES ))NIL J (LETTER CINP? NOM,OSJ 

NIL NIL ((UNOEF SING SUaJ 3PS ))((THING ))NIL )(A (!~PI nEHRM NIL 
NIL NIL NIL lNIL )NIL ll 

co FROM R!r.HT TO LEFT 
? 1 1. 1. FOR WORO : IS 

+ WRONG H!AO OR NO TRANSITION IN SYNT NET 
3, FOR HYPOTHESIS : 1NP5 

3• 1, CONFIGURATION 1 
(PREQ IS (TNPS Aff,AUX nN NIL ((PRES PASS l (PRES CONT!N llNIL l ( 

LETTER (INP2 NOM,OaJ NIL NIL C CUN~Ef' SING SU6J 3PS )) ((THING JlNIL lC 
A (!NP1 DETERM NIL NIL NIL NTL JN!L )NIL ll 

(8 l 

•• FROM RIGHT To LEFT 
3, 1, !, fOR ~ORO I 15 

SUCCESSFUL ORDER AND RELATIONS ENVIRON~ENT TESTS 
MATCH THE FOLLOWING FEATURE COMPLEXES! 
PERF 
((PRES PASS l (PRES CONTIN )) 
+ SYNTACTIC FE•TURES MATCH UNSUCCESSFUL 

**** TRY TO EXPAND CONFIGURATION I 
CNIL HAD (!NP7 4FF,AUX NIL NIL ((PAST PERF JlNIL Jl 

* BY COMBINING IT WITH CONFIG OF WORn NR, I 
I, FoR HYPOTHESIS : IN~3 

1, I, CONFIGURATION : 
(PRED IS C!NP3 VERB NIL NIL CCPRES l)QUAL l (LETTER (!NP2 NOM,O~J 

NIL NIL ([UNDEF SING 5V~J 3PS ll CtTH!NG ))NIL lCA CINP1 OETERM NIL 
NIL NIL NIL lNJL lN!L ll 

c• FROM RIGHT TO LofT 
I, 1, I, FOP WORD I IS 

o WRONG HEAD OR NO TRANSITION IN SYNT NET 
2, ~OR HYPOTHESIS I !NPQ 

~. I, CONFIGURATION : 
(PREO IS (!NPa COPULA NIL NIL ((PRES llNIL )[LETTER (INP2 NOM,OBJ 

NIL NIL ((UNOEF SING SUBJ JPS ))((THING llNIL )(A (INPI DETERM NIL 
NIL NIL NlL JNIL lN!L ll 

<• FROM RIGHT TO LfFT 
i, 1. I, FOR WORD I IS 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
3, FOR HYPOTHESIS I !NPS 

3, I, CONFIGURATION 1 
(PREO !S C!NPS AfF,Al!~ FIN NIL ((PRES PASS )(PRES CONliN l)N!L )( 

LETTER CJNP2 NO>I,DSJ filL, ~<IL CCUNOEF SING SUBJ 3PS ll ((THING llNIL )( 
A (INPI OETERM NIL NIL NIL NIL )NIL )NIL ll 

<• FROM R!SHT TO LEFT 
3, I, l, FOR ~ORO I ! 5 

+ WRONG HEAD Q~ NO TRANSITION IN SYNT NET 
CCl 
**** TRY TO EXPAND CONFIGURATION : 

(NIL HAP (!NP~ VERR NIL NIL ((PAST ))QUAL ll 
* BY ~OMBIN!NG IT 'ITH rONF!G Of WORD NR, 3 
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1, FOR HVPOT~ESIS !NP3 
2, FOR MVPOTMESIS I INP• 

2, I, CONFIGURATION : 
(PREO IS CINP• COPULA NIL NIL C (PRES l lNIL l (LETTER CINP2 NQM,OBJ 

NIL NH. tCUNOEF SING SUsJ 3PS ))((THING ))NIL )(A (!NP! OETER>1 NIL 
NIL NIL NIL )NIL )NIL ll 

•• FROM RIGHT TO LEFT 
2, 1. lo FOR ~ORD I IS 

+ WRONG HEAD OR NO TRANSITION IN SvNT NET 
3, FOR HyPOTHESIS I INP5 

3, I, CONFIGURATION. 1 
(PRED iS (!NP5 AFF,AUV FIN NIL ((PRES PASS l (PRES CONTIN )lN!L ) ( 

LETTER (!N~2 NOM,OBJ NJL NIL ( (UNOEF SING SUBJ 3PS ) ) C (THING l) NIL ) ( 
A C!NP) DEfERM NIL NIL NIL NIL )NIL lNIL ll 

<• FROM RIG~T TO LEFT 
3, J, !, FOR ~ORO I !S 

o NRDNG HEAD OR NO TRANSITION IN SYNT NET 

WORD NR 1 S BEING 
•I• INJT!AL PARTICLES 1 
(NIL BEING (!NPq NONFJN,VERB NIL NIL NIL QUAL ll 
(N!~ BE!No (JNP 10 NONpJN,AUX NIL N!l NIL N!~ ll 
•II• MERGING 
(A) 
•••• TRY TO ~XPANO CONF!GUOAT!ON I 

(NIL B!IN; (!NP10 NONF!N,AUV NIL NIL NIL NIL )) 
o BY COMBINING IT WITH CONFIG OF WORO NR, 4 

I, FOR ~VPOTHE51S ! !NPb 
I, I, CONFI&U~ITION I 
(NlL HAD Chi~'~ VE~B NIL N!L ((PAST ))QUAL )l 

o> ~ROM LEF7 TO RIGHT 
+ WRONG HEAD OR NO TOANS!T!ON IN SYNT NET 

co FROM RIGHT TO LEFT 
1. 1 .. s. II FOR ~JLIRO • !-tAO 

o WRON& HEAD OP NO TRANSITION IN SYNT NET 
2, FOq HYf'OTHES!S l INP7 

2., 1, cDNP!~U~~TJCN : 
CN!L HAD [!NP' lFFoAUX NIL NIL ((PAST PERF ))NIL )) 
•~ FROM L!FT TO ~IGHT 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
c• FROM R!GHT TO lEFT 

2, I, I, FOR WORD I ~AD 
SUCCESSFUl OROE~ AND RELATIONS ENVIRONMENT TESTS 
M~TCH THE FO~LO~ING FEATURE COMPlEXES! 
(ANn CCNTIN [NOT CONTIN' ll 
( C~A:'l'f PERf l) 
• lrN?ICT!C f!ATURES "ATCH UNSUCCESSFUL 

3, FOR HYPOTHESIS I J>JP6 
3, \, CONPI~un•riON : 

CB) 

[NIL H~~ [INPr, NONFJ~I,VERB NIL NIL NIL QUAL l) 
•> PROM LE~T TO RiGHT 

• WRONG H~ID OR NO TRANSITION IN SVNT NET 
<• pROM niGMf fO ·LfFT 

3, I. !, F!JR >WRO I HAO 
t WRONG "~ID OR NO TRANSITION IN SYNT NET 

•••• TRY TO EXPA>JO CONFlGllRAT!ON I 
(NIL BEJNG (!NPq NONFIN,VER8 NIL NIL NIL QUAL ll 

* By CoMBINING IT WITH CONFI~ OF WDRD NR, 4 
I, FOR HVPOTH!~IS : INP. 

!, I, CONFIGU~aTJON : 
(N!L HAD (!NO~ VER~ NlL N!~ ((PAST ))QUAL )) 
=~ FRCM Lf'T TO RtGHT 

o WRONG H!ID OR NO TRANSITION IN SVNT NET 
~· P~CM R!G~f TO LEFT 
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I, I, I, FO~ WORO I HAD 
+ WRONG HEAD OR NO TRANSITION IN SYNT N~T 

2, FOR HYPOTHESIS 1 !NP1 
2, I, CONFIGURATION 1 
(NIL HAO ttNPT AFF,AUX NIL NIL [(PAST PERF llN!L ll 
•• FROM LEFT TO RIGHT 

+ WRONG HEAD OR NO TRANSITION IN SVNT NET 
c• FROM RIGHT TO LEFT 

2, I,!, FOR WORO I HAO 
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS 
MATCH THE FOLLOWING FEATURE COMPLEXES: 
(ANO cONT!N [NOT CDNTIN" ll 
([pAsT PERF ll 
+ SYNTACTIC FEATURES MATCH UNSUCCESSFUL 

3, FOR HyPOTHESIS 1 INP8 
3, I, CONFIGURATION 1 
(NIL HAD CINP& NDNF!N•vERB NIL NIL NIL QUAL )l 
•• FROM LEFT TO RIGHT 

+ WRONG HEAD OR ND TRANSITION IN SVNT NET 
•• FROM RIGHT TO LEFT 

3, I, !, FOR WORD I HAD 
+ WRONG HEAD DR NO TRANSITION IN SYNT NET 

WORD NR I & READ 
,I, INITIAL PARTICLES I 
(NIL READ CINPII NONFIN,VERB NIL N!~ N!~ QUA~ )l 
(NIL READ (!NP12 VERB N!L NIL ((PAST ))QUAL ll 
(NIL READ (!NP!3 NONF!N,vERB NIL NIL NIL QUAL ll 
(NIL R~AO CINP!4 NONF!N,vERB NIL NIL NIL GUAL ll 
,II, MERGING 
(A) 
•••• TRY TO EXPAND CONfiGURATION I 

(N!~ R!AO (INPI4 NONFIN,VER6 NlL NIL NIL QUAL ll 
* By COMBINING IT WITH CDNFIG OF ~0~0 NR, 5 
1, FOR HYPOTHESIS I INPq 

I, I, CONF!GURAT!O~ I 
(NIL BEING C!NPq NONFIN,VERa NIL NIL NIL Q0AL )l 
•• FROM LEFT TO RIGHT 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
co FROM RIGHT TO ~EFT 

I, I, I, FOR WORO I BElNG 
+ WRONG HEAO OR NO TRANSITION IN SVNT NET 

2, FOR HYPOTHESIS : !NPI~ 

(8) 

2, I, CONFIGURATION 1 
(NIL BEING C!NPI~ NONFIN,AUX NIL NIL NIL NIL )) 
•• FROM LEFT TO RIGHT 

+ WRONG HEAO OR NO TRANSITION IN SYNT NET 
•• FROM ~IGHT TO LEFT 

2, I, I, FOR ~ORO I BEING 
+ W~ONG H~AO OR NO TRANSITION IN SYNT NET 

**** TRY TO !XPANO CONflGUR.T!ON 
C~IL REAO (!NP13 NONFIN,VERB NIL NIL NIL QUAL )) 

• BV COMBINING IT WfTH CONF!G OF WORD NR, 5 
I, FOR HYPOTHESIS 1 !NPq 

I, 1, CONFIGURATION : 
(NIL BEING (INPq NQNFIN,VERB NIL NIL NIL QUAL ll 

o> FROM LEFT TO R!GMT 
+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

co FROM RIGHT TO LEFT 
!, I, !, FOR WORD I BEING 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
2, FOR HYPOTHESIS : !NPI~ 

2, I, CONFIGURATION 1 
(NTL BFtNO riNP1~ NONF!N.AUX NIL Nlt NIL NIL )) 
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-- FROM C!~T TO RIGHT •• 
• WRONG HEAD OR NO TRANSITION IN SVNT NET 

~· FRO~ RIGHT TO LEFT 
2, I. 1 • FOR WORO I eEING 

• ~RONG HEAD OR NO TRANS!TIOfl IN SVNT NET 
!Cl 
**** TRY TO !XPANO CONFIGURATION I 

[NIL REAO (!NP12 V!R8 NIL NIL [[PAST ))QUAL ll 
* BV COMBINING IT wiTH CONFIG OF WORD NR, 5 
l, FOR HYPOTHESIS I.INP9 

l, I, CONFIGURATION I 
[NIL BEING !1NP9 NONFlN,VERa NIL NIL NIL QUAL ll 
•• 'ROM LEFT TO RIGHT 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
co fROM RIGHT TO LEFT 

I, I, I, fOR wORD I BEING 
+ WRONG HEAD OR NO TRANSITION !N SVNT NET 

2, FOR HYPOTHESIS I !NPI0 
2, I, CONFIGURATION I 

[D) 

(NIL BEING tiN~l0 ~oNF.IN,AUX NIL NIL NIL NIL ll 
•• FROM LEFT TO RIGHT 

+ WRONG H!AO OR NO TRANSITION IN SYNT NET 
~· FROM RIGHT TO LEFT 

2, I, I, FOR WORD I BEtNG 
• WRONG HEAO OR NO TRA~SITION IN SVNT NET 

**** TRY TO EXPAND CONFIGUR~TION 
(NIL READ [INPII NONF!N,VERB NIL NIL NIL QUAL ll 

* BY COMBINING IT WIT~ CONFIG Of WORD NR, 5 
I, FOR HVPOTH!SIS 1 !NP9 

1, 1, CONFIGURATION I 
(NIL BEING !INP9 NONFIN,VERB NIL NIL NIL QUAL ll 
•• FROM LEFT TO RIGHT 

+ WRONG HEAD OR ND TRANSITION IN SYNT NET 
co FROM RIGHT TO LEFT 

I, I, !, FOR WORD I BEING 
+ WRONG H~AD OR NO TRANSITION IN SVNT NET 

2, FOR HYPOTHESIS I INPI0 
2, 1, CONFIGURATION 1 
[NIL BEING IINPI0 NONFIN,AUl N!L NtL NIL NIL ll 

o> FROM LEFT TO RIGHT 
• WRONG HEAD OR NO TRANSITION IN SYNT NET 

co FROM RIGHT TO LEFT 
2, I, I, FOR WORO I BEING 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

FUNCTIONAL AND CASE STRUCTURES 1 
NO STRUCTURE 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 person) : 

property place I' place I 

person 

for write (viewpoint agen~ 
result 

(2) A letter writes 

(Semantic feature match unsuccessful; we use the 

frame of WRIT given before with viewpoint result for 

letter and agent for \Vri tes) 
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(3) A letter is read. 

(Successful match. This is an illustration of the complication 

for verbal constructs Wlere the features test takes 

place between predicate and subject when the link 

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

(4) Good sold:i'.er 

(This is an illustration of ambiguity as regards the 

rnodi·fying (good soldier = good as fighter) and qualifying 

(good soldier 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 ~TE~ 

HUMAN 

PERSON 

the frame of eats (with viewpoint agent): 

(7) The stone eats 

(No match.) 
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experimental results: 

WORD NA I 1 JOHN 
•I• t~!T!AL PART!CL~S 1 
(~IL JOHN (l~P! NOM,Il~J NIL NIL ((MALE 3P5 SING ll ((PI'RSON ll"ll" Jl 

WQRO NR I 2 WRITE~ 

,!, INITIAL PARTICLES : 
(NIL. WRITES (!"p2 vE~~ 'J!L NIL ((PRES lltliiAL )) 
,!!, M~RG!NG 

•••• TRy TO EXPAND tONF!GURAT!DN : 
(NIL WRITES (JNP2 Vt;:R~ NIL IHL ((PRES ))QUAL l) 

• BY COMBINING IT WITH CONF!G OF WORD NR, ! 
1, FOR HYPOTHESIS : INP1 

!, I, CONFIGURATION I 
(NIL JOHN (INPl Nll~.o8J NIL NIL ((MALt 3P5 SJNG )l ((PERSON ))NJL ) 
•• FROM LEFT TO RIGHT 

+ ~~O~G HEAD QO NO TRANS!T!O' TN SYNT N~T 

co FROM RIGHT TO LEFT 
1, 1. t. FOR WORD : JO~N 

SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS 
MATCH THE FOL~OW!NG FFATURE COMPLF.~f.SI 

(AND (NOT 08J l (AND 3PS SING l) 
((MALE !PS SIN~ ll 
RESULTING DOMAIN: 
((MALE ]PS S!NC. , l 
INVESTIGATE TH! FDLLOWJNG S!M,FEATIJHES: 
PERSON 
((PER~O~ ll 
SEMANTIC FEATURES MATCH SUfCESSFUL, OOMAIN 
((PERSON ll 

»» A~L T<STS SUCCF.SSFUlo NfW CI'\~FJGUOAT!ON : 
(PREO WRtTES (!NP2 VER~ NIL N1L ((PRES ))QUoL ) (JQH~ (!NP1 

NOM,OBJ NIL NIL ((MALE 3PS SING ))((PERSON )lN!l JN!L ll 

FUNCTIONAL AND CASE ~TRUCTURES I 
(VEH8 (WRITES (NOM,O~,J JOHN lll 
(CASESHUCTUOE (WRITE<; (AGENT JtlHN ) ) ) 

l N I 
(A lETTER WRITES l 

WQRr, NR I 1 A 
,j, INITIAL PARTJCLE~ 1 
(NIL A (!NP! DETER" NIL NIL NIL NIL l) 
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WO~O NR I 2 LETTEO 
,J, !NITI4L PART!CLfS 1 
([NI JLETTER (INP2 N0~,08,1 'TL NIL ((SJ"G CIRJ ](SINe; SUt<.J 3Po J)(( 
T~!NG J)NIL ll 
,II, MERGING 
(A) 

"'*** T~V TO E};PANn Cllt-.IFIGUR'ATIDN 1 
([NI )LETTFR (!NP2 NO•,O~J NIL NIL ((SING O~J l (SINO SiJ•J 1P5 )I ( 

(THING ))NIL )) 
• 8Y COMBINING !T WITH CONFIG OF wQRO NR, 
I, FOR HYPOTHESIS· 1 !NPI 

1, I, CONFIGURATION 1 
(NIL A (!NPI DETERM NIL 'Il NIL NIL ll 
•• FROM LEFT TO RIGHT 

SUCCESSFUL TqANS!TION FQDM (NI l 
TO THE NEW SHTE(Sl I ('~a Nb ) 
MATCH THE FOLLnWtNG FE.TU•E COMPLE~ES: 
SING 
((SING nBJ l (SING SUBJ lPS )l 
RESULTING DOMAIN: 
((SING O~J J (S)NG 5U8J 3PS J) 
NEw Ff4TliRE C0"PL01 
((UNDEF SING 0BJ 1 (UNOtF SING SURJ 3PS ll 

>>>> ALL TESTS SUCCESSFUL, NEW CONFIGURATION 1 
[(N4 Nb )LETTER (INP2 NDM,nRJ ~IL NIL ((UNOEF S!~G QOJ J (UCOEF 

SING SUBJ 3ps )){(THING l)NIL )(A (!NPt D!T!RM N!~ NIL NIL •tL IN!L ll 
co FRDM RIGHT Tn LEFT 

I, I,!, FOR •ORD I A 
+ WRONG HEAD OR NO TRANS!T!D~ !~ SYNT NET 

WO~D N~ I 3 •RtT!S 
,!, INITIAL P4Rr!CLES 1 

(NtL WRITES (yNP3 VERA rdL NIL ((PRES ))QUAl. )I 
,IJ, MERGING 
( 41 
•••• TRY TO E~PANO CONFIGURATION I 

(NIL WRITES (JNP3 VER8 NIL NIL ((PRES ))QUAL )l 
* BY CQM8lNING IT WITH CONFIG nF wORn NR, 2 
1, FpR HYPOTHESIS 1 !NP2 

I, I, CONFJGURAT!ON I 
((Nq N& I LETTER (l~P2 NOI<,O•J 'IlL ci!L ( (IJNOtF S!Nr. OAJ l (UNDfF 

SJNG SURJ 3PS ))([THING ))NIL l(A (JNPI Df.TF.~M NIL NIL NJL Nit )NIL lJ 
o> fROM LEF "J •lGHT 

+ WRONG HEAQ OR Nn T~ANI!T!ON IN SYNT NET 
co FROM RIGHT TO LEFT 

!, l, I, FOO WOO~ I LfTTER 
SUCCESSFUL a~n!l AND RELATIONS ENVIRONMENT TESTS 
MATCH THE FOLLOWING FF.ATURE CnMPLEXES: 
(ANO (NOf OBJ 1 (ANn 3"5 SING 1) 
((UNDEF SI•G O•J 1 (UNnEF SING SUBJ JPI II 
RESULTING QDMA!NI 
r (UNOH S!NG SU•J 3PS II 
INVESTIGATE THO' Ffll LIJWIN~ SE<',FEATUR~SI 
PERSON 
((T~!NG )I 
((ACT )1 
+ SEMaNTIC Ff4TUREI MAT~H UNSUCCESFUL 

FUNCTIONAL ANQ CASE STRUCTURES 1 
NO STRUCTURE FOR GIVE• INPUT 
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(A ~ETTER !5 REAO l 

WORD NR I 1 A 
•l• tNJT!AL PARTIC~tS 1 
(NI~ A (!NPI DnE~M Nil NIL NIL NJL l) 

WORD NR I 2 LETTFR 
•I• INITIAL PARTJC~ES : 
((Nl lLEnER c!Np 2 NOH.oRJ NJL NIL ((S!Nr, D8J )(SING SU~J 3P~ )) (I 
T~lNG ll~Il ll 
.II. MERGl~G 
(A l 
•••• TRT TO ExpAND c 0 ~FIGURAT!ON 1 

(CN l~ETTER (JNP? NOM.OBJ NIL NJL ((SING 08J )(SING SUo.! 3PS ll ( 
cTHING Jl NIL ll 
* SY CDM8INING IT WITH cONFIG OF wnon NR. 
I. FOR HYP~THES!S I !NPI 

!• I• CDNF!GURAT!nN : 
(NIL A (!NPI QETERM NIL NIL NIL NIL )) 
•• FROM LEFT TO RIGHT 

SUCCESSFUL TRANSITION FRCM (N! J 
TO THE NEW STATE($) I (N~ N6 ) 
MATCH THE FOLLOWING FEATURE COMPLEXES! 
SING 
((SING OBJ l (SING SU~J 3PS ll 
RESULTING DDMA!NI 
((SING 08J l [liNG Sli~J 3PS ll 
~EW FEATURE COMPLEX! 
( CUNOEF SING DBJ l fUNOEF SING SUBJ 3PS l) 

•>>> ALL TESTS SUCCESSFUL, NEW CONFIGURATION : 
((N~ Nb lLEflF-o (!'IP2 NOM.OBJ ~'IL NIL CUI~OEf ~ING OBJ l (IJNOfF 

SING SU~J 3PS ))((T~ING ))NIL J(A (!NP! OEHRM NIL NIL NIL NIL )NIL )1 
co FRO~ RIG~T Tn LEFT 

1. 1, 1, FO~ WnRO I A 
• WRONG "oAO OR Nn TRANSITION IN SYNT NET 

WORD NR I 3 IS 
.1. INITIAL PARTICLES 1 
(NIL IS CINP~ VERR NIL NIL ((PRES ))QUAL )) 
(N!L !S CINP~ COPULA NIL NIL (!PRES llNlL ll 
(NIL IS (!NPs AFF.AU~ NIL NIL ((PRES PASS )(PRES CONTIN l)Nll ll 
.II. MERGING 
!A) 
**** TRV TO E~PAND CoNF!GURATJDN I 

(NIL IS t!NPS AFF.ALIX NIL N!L ((PilES PASS l (PRE& CONTIN l)NIL )) 
• BY COMBINING IT wiTH CONFIG OF WORO NR. 2 
I. FO~ HYPOTHESIS I !~P~ 

l. 1. CONFIGUR~TION 1 
((N4 Nb )LFTHR (!NPi! N~M.DBJ NIL N!L ( (IJNDEF SINr. (1~J l (WJ~EF 

SING SU8J 3PS ll ((THlNr, llNlL )(A (tNP! DEHRM NIL NIL NIL NTL )NIL ll 
•• FROM LEFT TO OJGHT 

+ WRONG HEAD Qk NO TRANSITION IN SYNT Nel 
<• FROM ~!GHT TO LEFT 

t • 1. 1. Ff,JI=! ;,...I('IRO : LETTER 
SUCCESSFUL OROFR AND RELATIONS ENV!RONM~NT TE~TS 

MATCH THE FOLLOWING F!4TURE COMPLEX!&: 
(ANO 3PS (ANO S!'iG (NOT ORJ )1) 
(fUNOEF S!NG OAJ I lUNQ!F SING SUHJ 3PS )) 
RESULTING OOMAINI 
( (liNI'F.F SING SIIBJ IPS ) l 

»•• ALL TESTS SUCCfSSFULo Nf.'W CONF!Gii~AT!ON : 
CPRED !5 C!NP5 AfF.AUX FIN NIL ((PRoS PASS l (PRES CONTIN ))Nil 

l (LETTER (lNP2 N~I<.08,J NIL NJL ((ll'"lF.F SJtJr; SUSJ 3PS J) ((THING Jl~'lL 
)(A (!NPI OET!RM NIL HIL NIL NTL )NIL )NIL ll 
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(B) 

**** T~Y TO EXPAND CONFIGURATION 
(NIL IS (!NP4 COPULA NIL NIL ((ORES llNJL ll 

* aY COMBINING IT W!TH CONFIG 0~ WQRO NR, ~ 
I. FOR HYPOTHESIS 1 INP2 

I, 1 0 CONF!GURATJON 1 
((N4 Nb )LETTER (IN02 NOM,O~J NIL ''IL ((li~OEF o!Nr; OBJ J (l"'~cF 

SING SU8J 3PS ))((THING JJNIL )(A (!NP\ OEfFR,~ NlL NlL NIL NIL )'Ill, 1) 
•> FROM LEfT TO RIGHT 

+ ~~ONG HEAO OR NO TRANSITION IN ~YNT NET 
•• fROM ~IGHT TQ LfFT 

I, I. I FQR WORD : LETTER 
5UCCESSF0L ORQER AND RELATIONS ENVIRONMENT TESTS 
MATCH THE FOLLOWING FEATURE COMPLEXES: 
(AND JPS (A No (>,QT oeJ l S!''G J l 
((UNQEF SING 0RJ )(UNOfF SING SU8J 3PS J] 
RESULTING DOMAtNI 
((UNDEF siNG suRJ 3PS )) 

>>>> aLL TESTS SUccE~SFUL, NEW CONFIGURATION 1 
CoRED Ts (!Np4 CoPULA Nl!- NIL ((PRES JlN!L ) (L~1H~ Cl'P~ 

NOM,08J ~IL NIL ((UtJDEF SING SUBJ 308 lJ ((TH!NC. )lN!L l(A (!NPt 
OETERM NIL NJL NIL NIL JN!L 1NIL J) 
(C) 
•••• TRY TO EXPAND CONFJGIJRATION I 

(NIL IS (!NP3 V~R~ IHL NIL ((PRES J 1 QUAL ) ) 
o BY COMBINING IT WjTH CONFIG Of WURD NR, I 
I, FOR HYPOTHESIS 1 yr,toa 

1. 1. CONFIGURATION I 
((N4 N~ lLETTE~ (!NP2 NOM,ORJ NIL NIL ( (lli<IJEF S!NG 081 J (l"ll'tEF 

SING SUSJ 3PS J)((THI"r, ))NIL 1(A (lNPt OETi'RM NIL NIL NIL NIL )N!L l) 
•• FROM LEFT TQ Rtr,HT 

+ WRONG HEAO OR NO TRINSIT!ON IN SYNT NET 
co fROM RIGHT TO LEFT 

I, I, I. FQR i<ORO I LETTER 
SUCCESSFUL ORDER 4NO RfLAT!ONS fNV!RONMENT TESTS 
MATCH THE FOLLOWING FEATURE COMPLEX!'! 
(ANI) !PS fANO (NOT OAJ )SIN~ ll 
(IUND~F S!NG D•J J (UNOEF SING SU6J JPS )) 
RESULTING DOMAINI 
(IUNOEF SING SUBJ 3PS )J 
INVESTIGATE T~E fOLLOWING SEM,FE4TURFSI 
(NOT REST!RC ) 

(!THING JJ 
SEMANTIC F~ATURES MATCH SUCC!SSFUL, bOMAIN I 
((THING ll 

>>>> ALL TESTS SUCCPssFULo NEW CONFIGURATION : 
(PRED !5 (INP3 VE~a NIL NIL ((OOES !)QUAL J (LETTfR (JNP? 

NOM,DBJ NIL NIL I(UI'IDE:F SING SU6J 3PS )) ((TH!Nr. ))NIL ) (A (!NP\ 
OETERM NIL NIL NIL NIL )NIL JN!L J) 

WORD NR I 4 REID 
.I, INITIAL PARTICLES 1 
(NIL READ (!NPb NONFIN,VER8 NIL NIL NIL QUAL J) 
(NIL READ (IN01 VERB NIL NIL ((PAST ))QUAL JJ 
(NIL READ (!NPB NnNFIN,VfRR NIL NIL NIL DUAL J) 
cNn READ (!NPq NONF1N,VER8 NIL NIL NIL QUAl, J1 
,II. ~>'~ERG!NG 
(A) 
**** T~Y TO EXPAND CONF!GURATinN I 

(NIL READ (!NPq NONF!N,VER6 N!L NIL NIL QUAL )l 
o RY COMBINING IT WITH CONF!G OF woon NR, 3 

1, FOR HYPOTHESIS I !~P3 

1. t. CONFI~URA.TIO~I 

rORFn l~ r!>IP' VFO• NIL NIL [(P~ES 11QUAL 1 fLETTE~ CINP? 'JOM.O~J 
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NIL ~IL ((UNrlEf StNii SUBJ JPS ll ((TH!'<G JlN!L l (A (JNPJ l'ETtP" ~!l. 
NIL NIL NIL lNIL )NIL ll 

•• FROM RIGHT TO L~FT 
I, I. I, FOR wOOD I IS 

+ WRONG HEAD 00 NO THANSITJON IN SYNT N~T 

2, FOR HYPOTHESIS I INP4 
a, lo CONFIGURATION 1 
(PREO IS (!NP4 COPULA NIL N!L ((POfS l)NIL )(LETT~R (!NP? •n~,o•J 

NIL NIL {(UNDEF SING susJ 3P5 l1 ((THtNr, llN!L l (A (!NP! DUc.r' 'IL 
NIL NIL NIL JN!L ]N!L )) 

co FROM RIGHT TO LEFT 
2, 1. 1, FOR WQRO : 1' 

+ ORONG HEAO 00 NO TR ~S!TJO• IN SYNT NET 
3, FOR HYPOTHfSIS : JNP5 

3• I• CONF!GURoTJUN : 
(PRED IS lJNPS AFFoAUx FIN NIL ((PRES Po~S l CP~<5 CONTI': llN!I" J ( 

LETTER t!NP~ NOM,o6J 1,IL I'lL ((IJNnEF SING SII8J 3Pb )) ((THIN[' ))NIL )( 
A (INPI OET~OM ~IL NIL NIL NIL )NIL J~!L ll 

(B) 

•• FROM ~!GHT TO LEFT 
~. 1. t, FOR WO~D : IS 

SUCCESSFUL ORO!O <NO ~ELATIONS ENVIRON~ENT TESTA 
MATCH THE FOLLOWING F!4TURE COMPL~XESl 
(XOR (AND ~OOAL (NnT MODAL" 11 (ANO FIJT (NOT FUT" lll 
((p~ES PASS l (o~F.S CONTIN ll 
+ SYNTACTIC FfATU0E5 MATCH UNSUCCESSFUL 

**** TRY TO EXPA~D CONFIGURATION I 
(NIL READ ttNP~ NONF!N,VERB NIL NIL NIL QUAL ll * BY COMBINING IT •ITH cnNFIG OF MO~D NR 3 

I, FOR HYPOTHESIS I YNP1 
I, I, CONFIGURATION : 
( 0 RED IS ciNP3 VERB NIL NIL ((PRES ) )QUAL l (LETHR (!NP2 NOM,nHJ 

NIL NIL ((UNDEF SING SUBJ 3PS ll ((THING ))NIL. l (A lltJPl DE:fEOM Nil. 
NIL N!L NIL lN!L lNJL ll 

co FROM RIGHT TD LEFT 
I, I, 1, FOR WORn I (5 

• WRONG HE<~ OR ND TR4NSIT!ON IN SYNT NET 
2, FOR HYPOTHESIS I !NP• 

?, 1, CONFIG0RATION : 
(PRoD IS rtNP4 COPU~A Nl~ NIL C(PRES ))NIL l (ltTTER [!NPE NQf:,ORJ 

NIL NIL ((UNDEF SING SllBJ 3PS lJ ((THJ'JG llNIL J (A CINP! nETERM NIL 
NIL NIL NIL Hill J NJl ll 

co FROM RIGHT TO LEFT 
2, I. 1, FQO wQRD I lS 

+ WRONG HE•D OR NO TRANSITION IN SYNT NET ,, 'CIR •reOT"E~lO I !NP> 
3o I, CONFIGURAT!ON : 
(PREO IS ( JNP5 •FF.AU't FIN NIL ((PHES PASS l(P~ES CONT!.N J)NIL 1 r 

LETT oR (lNP2 NQM,JPJ NIL NIL C [UNOEF S!NG SUBJ 3PS ))[(THING l)>~IL J( 

• CINP! DETfl'e ~ ~ JL ~n f' ] I f. rl . . ) r·j 1 L Ji.,H ) 1 

•• FROM olr.HT TC LFF1 
3, I ' 1 • FOR lo.i r!RD I IS 

. ~UCCESSFUL ORDI'R ANO ~HATIO''S fNV IHO'•MEI<l TESTS 
MATCH THE FOLLnw)NG FUTURE CnMPLEXESI 
(AND PASS (NOT PASS" ll 
( (PRES PASS l (pofS CONT! N l ) -
RE5UL fJNG iiOf".:AlN: 
((PRES PASS ) l 
NEW FEATUOE C0t1PL~X~ 
C (PASS" PRlS PA~S ll 
INVEHIGATE THE Ff')LL.OWlNG SEM,FEATIJRFSI 
THING 
((THING ll 
SEMANTIC FeATURES ~~AT c~ SLICCESSFU~, QOMAIN ' ((THING l ) 

>>>::~~ A.~ T tSTS SUC(;~SSFUL, ·~· 
CDNFtr,URATION I 
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(PR~D READ (!NPS NQNF!N,VERA NIL NIL [!PASS" PP!I PASS J)Q0AL 
)(IS (!NP5 AFF,AU~ FIN NIL [[PASS" PRES PASS )lN!L J[LETH:~ (l~P? 
NOM,OBJ NIL NIL C(UNDEF SING SUBJ 3PS ))((T"lf<G )JNIL l(A CP""I 
OETERM NIL NIL NIL NIL !NIL )NIL )NIL ll 
ICl 
•••• TRY TO EXPA~Q CO~FIGURATION 1 

(NIL RE~D [!NP7 V~A~ NIL NIL ((PAST ))QUAL )l 
• ~~ COMBINING IT WIT" CONF!r, Of WOAa '"• 3 
I. FO~ HYPOTHESIS I INP3 
2, FOR HIPOTHESTS :· INPU 

~. I, CONFIGURATION : 
(PREO IS IINPU COPIJLA NIL NIL [(PRES ))NIL liL~TTEH [INP~ NOM,oaJ 

NIL NIL IIUNQEF S]NG SUSJ !PS ll [[THING ))NIL l t• (lNP! OETEOII NIL 
NIL NIL NIL JNIL JN!L ll 

co FROM RIGHT TO LEFT 
2, 1, t, FOR WORD : IS 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
3, FOR HVPOTHES!$ I !NPS 

3• I, CONFIGURATION 1 
[PREO IS (INP'i AFF,AUX FIN NIL .. ([PRES PASS ) (PRES C0NTIN ))N!L )( 

LETTER [JNP2 NO~•OBJ NIL ~!L ([UNDEF SING Sll~J !PS )) (!THING )lN!L )l 

A (INP! QETERM NIL NIL NIL NIL )NIL lNIL ll 
<• FROM RIGHT TO LEFT 

3, 1, l, FDW WORD : lS 
+ WRONG HEAD OA NO TRANSITION I~ SVNT NET 

[0) 
**** TRY TO EXPANn CQNFIGURAT!ON 1 

(NIL READ (!NP~ N0NF!N,VER8 NIL NIL NIL QUAL l) 
• BY COM9lNlNG IT •ITH CONFIG OF WORn NA, 3 
I, FOR HYPOTHESIS I !NP] 

1, I, CONFIGURATION 1 
(PREn IS r!NPJ VERFI NIL NIL ((PRES llQUAL J [LETTER (!NP2 NclM,OHJ 

NIL NIL CCUN~!'F SING suBJ 3PS ll ((TH!'JG ))NIL )(A C!NP! OFH''M t"n 
NIL NIL NIL lNIL )NIL ll 

c• FROM R!C,HT TO LEFT 
!, 1. I, FOR WOAD : IS 

+ WRO~G HEAD OP NO TRANSITION IN SVNT NET 
2, FOR HYPOTHESIS : INP4 

2. 1, CONF!GUR~T!UN 1 
[PRED IS riNPU COPULA NI~ NIL ((PRES )) NIL l (~ETTER (lNP? NQM,OBJ 

Nl~ NIL ((UNDH SING SUBJ !PS ll TfT"!NG ))NIL l (A (INP! I•ETERM NIL 
NIL NIL NIL lNJL JNJL 1) 

co FRDM RIGHT TO L~FT 

2, 1, 1, FO~ Wr'JRD: IS 
+ WRONG HF~D 0~ NO TRANSITIO• IN SVNT NET 

3. FOR HVPOTHES15 : !NPS 
!• I, CONf!C,UR~TjON : 
(PREO 1$ IJNP' AFF,AUX fiN NIL ((PRES PASS J(PR<S CONT!N ))NIL l ( 

LETTER [!NPC! NOM,08J Nl~ N!~ [[IINnEF SING SU~J !PS J) [(THING l)NIL ) ( 
A (INPI DETERM NlL NIL Nll N!L lNII. l'ill. ll 

co fRQM RIGHT TO LEFT 
!, 1, 1, FOR WoRn : IS 

SUCCESSFUL ORDER AND AtLATIONS ENVIRONMENT TESTS 
MATCH THE FDLLUW!NG F~ATURF rnMPLEXESl 
(AND I AND Pf:Rf (f~OT PERF" l) (NOT PASS )) 
((PRES PASS J (PRES CON TIN l l 
+ SYNTACTIC FfATIIOE.5 MATCH UNSUCCESSI'UL 

FUNCTIONAL AND CASE STRUCTURES 1 
(NONF!N,VE~~ (REA0 (AFF,AUI 1!5 (NOM,OAJ (LETH~ (0E'HR>1 A l)J)lll 
(CASESTRUCTURE (Rt:AD (.-!HAT LfTTER ) J 1 
NO STRUCTURE FQR GIVEN INPUT 
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INI 
(GOOD SO~DIER 

WORD NR I I GQQO 
,I, !NITIA~ PARTICLeS 1 
(NIL GOOD (!NP! ATT,ADJ NJL NIL NIL UNDET )) 

WORD NR : 2 SOLD!tR 
,I, INITIAL PARTtCLF5 1 
((NI ]SOLD!Eo riNP?, NO",ORJ NIL 'IL ((3P$ SING)) ([P~RS~N 1JNIL 11 
,II, MERGING 

A 
**** TR¥ TO EXPAND CO•FIGURATJQN 1 

(CNI 1SOLQ!ER (JNP~ NQM,O~J NIL NJ~ COPS SING ))l(PERof)N )l>flL l 
* BY COMBINING IT ~ITH CONF!G OF WORn NR, 
1, FOR HYPOTH<SIS : INPI 

1, I, CONFIGURATION I 
(NIL GOOD C!NP! ATT,AnJ NIL NIL NIL UN0!T )1 
•> FROM LEFT TO RIGHT 

SUCCESSFUL TRANSITION fRUM (NI 1 
TO THE NE~ STATE (S) I (N~ l 
INVESTIGATE THE FOLLOwiNG 5EM,FEATURES: 
CNOT RESTRICT l 
CCPER~ON ll 
((ACT 1) 
SEMANTIC FEATURES MITCH SLfCCESSFUl, OOMAIN : 
((PERSON ll 

>>>> A~L TESTS SUCCESSFIIL, NE~ CONFIGURATION : 
((N2 ) SOLOIER (!NP2 NOM,DBJ NIL NIL ( (3~5 S!NI; l )( (PEOSQN ll 

NJL lCGOOO (!NPI ATT,AOJ NIL NIL N!dUNDFT\)N!L ll 
<• FROM Rl HT TO LEFT 

1, 1, 1, FOR WOAD : GQOO 
+ WRONR HEAQ OR NO TRANSITION IN SINT NET 

FUNCTIONAL AN0 CASE ITRUCTURES : 
(NOM,09J (SOLDIER (ATT,aOJ inoo lll 
(CASESTRUCTURE CGOQO (OF•WHAT SOLO!ER 1 l l 

IN I 
(CLEVER SOLO!ER l 

WORD NR I I CLEVER 
,!, tNTT!AL •ARTICLES 
(NIL C~EVER (!;JP! ATT ,Afll NIL NIL Nil. IINOET ll 

WORD NR : 2 SOLDIER 
,I, JNIT!AL PARTICLER 1 
((Nl )SOLD!EP ClNP2 NO",O~J NIL Nll ([~PS S!•G ))((PERSON ll"!L )l 
,J!, MERGING 
(A l 
**** V 0 E~PANO CONFIGU~ATION I 

((NI )SOLDIER ([NP2 NOM,OBJ NIL NIL ((3PS ~lNG ))((PERSON llN!L 
• RY COMAIN!NG tT ~JTH cONFIG OF WOP~ NP, I 
I, FO~ HYPOTHESIS : !NPI 

I, I, CON"IGURAT!ON 1 
(NIL CLEVER lt>JP! ATT.~OJ ~'IL NIL N!L[UNIJt::T\ )l 

o> FROM LEFT TO ~lGHT 
SUCCESSFUL TRANSlT!nN FROM (NI 1 
T TH W ST T 5 I 
INVE:ST!GAT~ THE FDLLOl<PIG SEM,FEATIIHESI 
(NOT ACT ) 
((PERSON l) 
C (ACT )l 
SEMANTIC FEATURfS hATCH SUCCESSFUL, DOHA!N I 
((PERSON ) l 
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,-"'------------------------~ 

>>>> ALL TESTS SUCCESSFUL, NEW CO~FJ;liRATIDN : 
( (~'2 1SOLDJER (!NP~ NOM,QBJ 'l!L NIL J OPS SPG ll [ {PfOSnc.l l J 

NU- lCCLEVER (J'~P! ATT ADJ ~!L NIL N!L QUA )NIL Jl 

I, I, !, FOR •ORO I CLEVER 
+ WRONG HEAD nR ND TR4NSIT!ON IN SYNT NET 

FUNCTIONAL ANO CASE STRUCTURES : 
(NOM,DBJ (SOLDIER CATT,AllJ CLEVE~ l)) 
CCAsEsTRUCTURE rcLEvFo cnF•WHAT scJLDJER 1 J 1 

JN: 
(JOHN EATS 

WORQ NR I I JOHN 
,1, INITIAL PARTICLES : 
(NIL JOHN (INP! NQM,ORJ NIL NIL ((MAL~ 3Po S!NG ll [(PERSON ))rtll ll 

WOOD NR I 2 EATS 
,!, INITIAL PARTICLES 
(NIL EATS (INP2 VER8 NIL NIL ((PRES ))QUAL l) 
.1! 1 MERGING 

A 
~*** TRY TO EXOANO CONF!GU A N I 

(NIL EATS C!NP2 VERA NIL NIL [(PRES lJQUAL )) 
• BY COMBINING IT WITH CONFIG OF WO~D N~, 1 
I, FOR HYPOTHESIS 1 JNP! 

I, !, CONFIGURAT!O~ I 
l~!L JOHN (IN~! >HJt·1,QAJ Nl~ NIL ((Mn~ 3PS SING ll ((PE~SON ))NIL ll 
•• FROM LEFT TO RIGHT 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
co FROM RIGHT TO LEFT 

t, 1~ 1e FOR WORD : JOHN 
SUCCESSFUL DRDE~ AND R!LAT!ONS ENV!RDNME~T TEST! 
MATCH THE FOLLOWjNG FEATURE COMP~E~ESI 
(AND (NOT naJ l ( ANO S I >·IG 3PS ) l 
((MALE JPS SING Jl 
RESULTING OOMAINI 
[[MALE JPS SING '' 
INVESTIGATe THE FOLLOWING SEM,FEATURESI 
ANIMATE 
((PERSON ll 
sEMANTIC FEATUPFS MATCH SUCC~SSFUL, DOMAIN 
((PEiiSON ll 

,.,.,.,. LL rEsrs sucrc.ss~"uL, ~r:.' cu! "J,\• .- 1 ,\.}, • 

(PREO F.ATS trNP~ VERB Nll NIL ((PRES ))QUAL ) (JOHN (INP! 
NOM,OBJ NIL NIL ((t1ALf 3PS SING ll ((OfRSQr' llNIL )Nil. ll 

FUNCTIONAL AND CAS~ STRIJCTU~tS I 
(Vf.RB (fATS (NQM,OHJ JOHN ll) 
(CA5ESTRUCTURE (EAT~ (AGENT JOHN l) l 
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l N: 
(THE STONE EATS l 

WORO NR 1 1 THE 
,!, INITIAL PARTICLES 
(NIL THE (!NP! OETERM NIL NIL NIL NJI_ 1l 

WORD NR I 2 STONE 
,!, INITIAL PARTICLES :· 
((Nl )STONE C!NP2 'OH,OBJ NIL NIL ((SING 3PS 1) tCTHPJG 11t;H. 11 
,!!, MERGING 
r A 1 
**·. TRV oO nPANIJ CQNl'IGlJ~TTTtlN I 

((Nl lSTnNE (!NP2 NU•,OBJ NIL NIL ((SjNG 3PS 11((THING 11'lL JJ 

* ev COMBINING IT WITH cQN~l~ DF WORO NR, I 
~, rOR ~rPUfh~SlS : I~Pt' 

I, I, CONFIGURATION I 
(NIL THE ClNPI D~TF~M NIL NJL NIL ~!L ll 

z> FROM LEfT TO RIGHT 
SUCCESSFUL TAANS!T!ON FROM (N! ) 
TO THE NEW STATE(S) I (Na Nb ) 
MATCH THE FOLLOWING FEATLIR! COMPLEI!SI 
(NQT RESTRIC l 
((SING 3PS 11 
RESULTING DOMAIN: 
((SING 3PS ) ) 
NEW FEATURE COMPLfXI 
ICOEF SING 3PS 11 

>»> AlL TEST.S SiiCCESSFLJL, NEW f,ONFtr.URAT!ON : 
!IN4 Nb JsTor.tF c1 ,Pa N0~<,08J NIL NIL CCoEF S!,IG 3PS JlrcrH!NG 

))NIL '[THE C!N~I OFT>:~M NIL f'lll "Il NIL )NIL )) 
. co FROM R)"GHT "lo LfFT 

t. 1. 1, FOR WOF-'0: THE 
+ W~DNG HElD oo Nn TRANSITION IN SYNT NET 

WORD NR I 3 uTS 
•I• INITIAL PARTICLES : 
(NIL ~ATS (IN~~ VFRR NIL NIL ([PRES l)~UAl l) 
•IT, MERGtNr; 
(Al 
*** TRY TO EXPIN8 Cu'' !bW•• 111m , 

(NIL EATS (tNP3 VERA NIL NIL ([PRES JJQUIL ll 
~ AI CoMBINING IT WITH cn•FIG OF WDRQ NR, 2 
I, FOR HVPOTHFS!5 I !NP2 

I, I, CONFTr,URAT.tON : 
[(N4 N& )STOIJE (JNP2 NOM,ORJ NIL NTL [(OEF SING 3PS )) ((THING )) 

~IL l(THE (!NP! DETEHM NIL NJL Nll NIL )NIL )) 
:> FWO L•Fo '" ''"" 

o WRONG HEAD 0~ Nil THANSJT!ON IN SYNT NET 
•• FROM RIG"' IU L"" 

I • I • 1 • fO~ WORD : STQNf:: 
SUCCE:~SFUL o•nER AND Rfi_AT!ON~ i;NV!RMNMFNT 

'11 TC~ THE FDLL<lWING fEAHIRE COMPL-EXES I 
I ANO (NOT O~J ) (A N[l STNG 3PS )1 

((OEF SJNG 3PS )l 

RESUL TJ NG llOtOh!N: 
rrnEF SING 3PS 11 
TNV!:5Tlr;ATF Thf FOLLOWING SEt1,FEATURESI 
ANliHTE 
((THIN> ) 1 
[(ENTITY l) 
• SFMANT!r FuTURF::S MATrH IINSIICCFSFlH 

FUNCTIONAL HID CISlO STRIJCTURF.S 1 
NO STRUcTURE FOR r.!VEN !•PUT 
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Now we start with a nuwber of experiments related to 

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

so that the reader can concentrate fully on the problems of 

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

abstract case frame: 

surface case frames: 

for function adjunct and viewpoint agent: 

(AND (NOT SUBJ) 

(NOT PREP) ) 

G<hat] [addresse 

(AN (NOT PREP) 

(NO UBJ) ) (AND(NOT 

for function adjunct and viewpoint \Vhat: 

Laddres see J 
(AN BY 

(NO 

{;gent] 
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for function adjunct and viewpoint addressee 

(AND (NOT PREP) 

(NOT SUBJ 

[what] 

EXPERIMENT 6. ORDER OF CASES 

Problem: 

(AND BY (NOT SUBJ)) 

(agent] 

The various slot filling objects of the same head have 

particular order restrictions 

Solution: 

Use of completion networks 

Experimental setting: 

We will give the following input to the parsing system: 

l . .!John gives a present to her 

(normal transitions to network ·of adjunct, viewpoint 

agent) 

2 0 John gives her a present 

(normal transition through other part of the same 

network) 

3 0 She gives a present 

(idem.) 

4. John gives her 

(rejected because incomplete path in network) 

5. John gives to her 

(not accepted because one transition was skipped 

without inference justification) 
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IN: 
(JOHN GIVES A PRESENT TO HE" l 

~ORO N.q I I JOHN 
,!, INITIAL PA~TICLES I 
(NIL JOHN (JNPt NOM,O~J NIL NIL ((~ALE 3PS SING l)(lPERSON ,,,,L ll 

WORO NR I 2 GIVES 
,!, INITIAL PAOTitL~S 1 

CNIL GIVES (1NP2 VER~ NIL NIL NIL QUAL l) 
,!!, ~ERG!NG 
(A) 

•••• TRY TO EXPAND CUNFIGURAT!ON I 
(NIL G!VE$ (!NP2 VER~ NIL NIL NIL ;uAL ll 

• BY COMBINING IT WITH CnNF!G nF WORD NR, 1 
I, FOR HYPOTHESIS : !NPl 

I, I, CONFJGURATJQN : 
(NIL JOHN (INP! NOt<,MJ NIL NIL ([MALE 3PS SING )l((PER$1-'N lJNlL))) 
•• fROM LEfT TC "IGHT 

• WRONG H!AO o• NO TRAN~!T!ON IN SYNT NET 
<• FQO~ RIGHT lO LEFT 

1. 1. l. FrJR 1.-'JORD I JOHr-J 
SUCCESSFUL OODEA ANQ RELATIONS ENV!RONNtNT TtST5 
M~TCH THE FOLlO•tNG FEATURE COHPLE<[SI 
(ANO ('IQT ORJ ) (ANn 3PS SING J J 
((MALE 3PS SING ll 
RESULTING OOHAfNI 
((MIL! JPS SING Jl 
INVESTIGATE TH! FOLLD~!NG Sf~.FEATUR!SI 

PfRSON 
(lPERSON )) 
SEMANTIC FfATUA!I MATCH SUCCERSFUL, nOMATN 
((PERSON )) 

>>>> ALl TESTS 5UCCf$SFULr NEW CONFIGURATION : 
(PRED GlVf'S (JNP2 VfR~ "ll NIL NIL QIJIL l(JOHN (!NP! NOM,ORJ 

NIL NIL ((MAlE 3PS SING l J ( (PERSDN l)Nll lN!l ll 

WORD NR 3 A 
,!, !NtT!AL PaRTICLES 
(NJL A (INP! n!ffRM NJL NIL NIL NJL J) 
,ll, MERGING 
Cll 
•••• TRY TO EXPA>.II) C011FleliRAT!ON : 

(NIL A (JNP3 DETEP• NIL NJL NIL NIL ll 
• BY COMS!N!NG IT WITH CO~FIG OP ~OR~ NR, 2 

1. FQR HYPOTH~Sl3 : lNF2 
I. I, CONFJG~RAT!ON : 
(PRED GIVES 0NP2 VF.RR NIL "tL NIL QUAl ) (JOHN !!NP\ NO"·""-' NJL 

NIL ((MALE ~PS SING ll f(Pi;RSmJ JltHL )NIL Jl 
<o FROM RIGHT Tn ~EFT 

1,. ~. 1 • FOI-i W(lRD J GIVE:S 
+ WRO~G HEhn OQ Nn TRAN~!TIO~I I~ ~V~T NET 
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WORD NR I a PRc5cNT 
.1. INITIAL •••TlCLE5 : 
((NI )PRESENT (!Npa NQM,OtiJ NIL NIL COPS SING l)((THING ))NIL l) 

.It, MERGING 
(l) 
**'~~~* T~'1 TO EllPA.N(') C0NFir.. 1JRAT!(IN I 

((NI )PRF.~ENT (]NPO NQM,O"J NIL NIL ((3PS SING ll ((THIN" ll'<!L 1) 
o RY C0MB!N!ijG !l WJTH cnNF!G OF WORD NR, 3 
I, FOR HYPOTHESIS I !NP3 

1, 1, CONFIGURATION : 
(NIL 6 0NP3 O[TEOM NIL .NIL NIL NIL l) 

o> FROM Lffl TO Rtr,HT 
SUCCE~SFUL TRANSJT!ON FROM (NI J 
TO THE NEW STAYE(S) I (NaN~ ) 
MATCH THE FOLLn•ING FEATURE COMPLEXES: 
SING 
({3P5 SING l) 
RESULTING DOHA!NI 
((3PS SING )) 
NEW fEATURE CO•PLE•I 
(IUNDEF 3PS SING )1 

»» ALL TESTS SUCCESSFIIL, NF.I~ CONFIGURATION : 
(t•• N6 )P~ESfNT (!NPI NQM,DAJ NIL NIL ((UNDEF 3PS SING )l(( 

THING ))NIL l(A (!c<"3 i'clf,PM ''IL tilL t'lL NIL )NIL)) 
~= FROM Q1~HT Tn LEFl 

t. 1. 1._, FO~ WORO J A 
+ WRONG H~AD OR NO TRAtiS!T!ON !N SVNT NET 

[8) 
•••• T~Y TO txpA,u cnr<FIC.URATION : 

((NU Nb )PRfSENT (INPa NN~,Q~J ;'IJL Nll [(UNDfF 5PS SHIG)) f(THIN 
llNli,. 1 (A (PlP~ DF.IEPN NIL NIL Nil. NIL )NIL )l 
* BY C0M81NING !1 WJTe (ONFlG nF WORD NR, I 

1, FOR HYPOTHESIS : )NP? 
1. 1. CD~FtGllRATlO~I : 
(PPEo GIVES (!NP? V!RP NIL NIL ~!L QUAL )[JOHN (!NP! NOM,DBJ NIL 

NIL !(MALE" 3PS SI'<G 11 ((Pt<iSDN JH;tL )NlL ll 
c= FRnM RI~HT tQ LEFT 

l. 1, 1, FO~ ~ORO : GIVES 
oUCCUSFU nRD~R H!D RE AT InNS _ENY_litllNMFNT T'<r< 
CO~SULT C~bt FQJ~ES W!TH SVNT FEATIJ~~S : 
((UNDEF 3P5 S)N; )J 
SLICCF-;gFtiL TPA~~o;ITlOt>r p1 SEMAt-.ITIC LIETWORKS 
Of5UL1!~G TRIPLES (FEA1LIRE~ • SfATt • CASE) 

[..,==~1.;,!1((UNrEF 3PS SI>'G ))(G2 FIN ~-~AT\ )(((!JNO~F 'PS SING Jl1G3 l 
[ADDRESSHill ~ - --

I tiATCti 1H~ f'OLL8"1~ --SFMA>il!C FEATURES 
\ ((THING )) __.- __..- .-

\ WIT~ FEJ>.-T!.IkEo tiF RtSP, CASES 
\ ~!HAT.-
\ TH!Nr; 
\ SEM FfoT!I•ES ''•TCH ~IJCCfSSFUl 

·AIJDPESSH 
PERSON 
N Q_ M~" _fU Tlie FS M AT_C_t<_ 

»» ALl TESTS SUCCESSFUL, NE'.; C0>9!0N I 
(N!L GlV.(S (!Nr? Vt"~ >ilL (Gc FIN )>IlL QUAL l (JOH'J [!t1Pt 

~><0M,n8J NIL Nli ((HALf- .lP~ SPJG ll . , N ) ~)NIL l (PRESENT (!NP 
NOM,ORJ NIL •Jil ( (IJNPEF ~PS ·'lNG 11 ((THINI; ) ~ l (A [1NP3 f'cHRM 
NlL N!L NtL NJL l>~ll ll) 
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experimental results: 

WORD NR I 5 T~ 
,!, !~JT!A~ PART!C~€~ 1 

(Nll TO (!NP~ CAStS!"NJL NIL ~TL NIL)) 
,II. ~E_RGJNG 

(A l 
**** TRY TO [XPb.NP CLINFJGI!RATION 

(~IL TO (JNP! CAStS! N!~ NIL NIL NIL 11 
* ~y COM~lN!NG TT WIT~ C[ltlFlG tlF ~ORO ~R, 4 
1, FOR HVPOTHEIIS : l•PI 

1. \, CO~FJGLIRAT!ON : 
(NIL GJV~s tl'IP2 VE~A t>IL cr.2 Fl~' lNIL QUAL l CJD>1N (INPI 'uM,OflJ 

•rL NIL ((MALE ~Ps ol•G J)(CPERSON 1JNIL JNJL 1 CPRr"sE'T (!NPa ''0M,~I 
NIL ~IL ((L'tJnfF ~FS S!Nl; l) ((THING l)vn<AT ) (A (!NP3 DETP"R'< NIL N!L 
NIL NIL Hill )1) 

c> F~OM LEFT Tn Rl~HT 
+ oRONG HEA~ rA NO TAAN!IT!ON IN SVNT NET 

<• FROM "lG"T TO LEFT , . I • \ . FOR ~-1 0"" G- : PAfSE•T 
+ \~ROPJG HE !H.J OR NO TRANS!T!Otl Hl SVNT 'ET 

I • I • ?, F!Jk' \>1QRD : ~!VfS 

• WAO'G HEAO 0~ Nn TRANSIT !ON !N SHJT NET 

WQOO NR I b ~FR 

,!, INITIAL PA~TJC~rS 
(NIL HER (!NP' PR0N,DAJ NIL NIL ((SING O~J 3PS IJ((PERS~N ))Nil I) 
.It, MERGJNG 
(A) 
***• T~Y 'O E~PANO CONFIGURAT!nN : 

(NIL HER (JNP6 PRt1N,ORJ Nil NIL ( (S!>JG O~J 3PS l l ((PERSON l) NIL : 
* BY COH~IN!NG 11 WITH CONF!G OF WORD NR, 5 
!, FOR HVPQTHES!S : !NPS 

1. 1, CONFlGURaTtON 1 
(NIL Ttl (J'iP5 CASES! NIL NIL NIL NIL ll 
•> FRDM lfFT Tn RIGHT 

SUCCEISFUL IJPD~R ANO RELATION~ E~V!RONMENT TERTI 
NE• FEATURE tDHPLEI: 
((PRfP TO SING 08J ]PS ll 

>>>> ALL TEST~ $1JCCEIIFUL, Nf• CD~F!GURATJQN : 
(NIL w0R (JNP~ PRO,,,O~J NIL NIL ((PREP TO Sl'r, QF!J 3PS l) (( 

PERSON ))NIL tCIU (INPS CASES! NIL NIL NIL NIL )NIL ll 
co FRQ" o!GHT To LEFT 

1, 1. t. FnR WiJRO: TO 
+ ~OQNG HFAO OR Nn TRANSITION !N SYNT NET 

**** T~Y TO fK~ANU CONFl~liRATlON I 
(N)L HEN ()NP• PA(IN,O~J NIL N!L ((PREP TO SjNG OHJ 1PS ))((PE•So 

))NIL l (TO (JNP'; CAH5I NIL. NJL NIL N}l )NIL I) 
.~ RV COMBINl~~ TT ~lfH CONFIG OF WORn NR. 4 

1. FJ~ ~YPOT~ESJS : I~Pq 

1. 1, CDNF!GUR-TtU;~ : 
O<!L GJV~S (J'JP2 VERn >ilL (G2 Fl' lN!L QlJAL .) (JOHtJ (!NPI NOM,0~,1 

NIL NH ((MALt 3P·' ~p.lr; )1 ((PERSQfJ ll'lJL )NIL l (PRESE'' (l'JP4 NOM,O~ 
NIL NIL ((IJ'IIJEF 3PS SING )}([THING ))WHAT )(A (1NP3 Df:nRM NTL NIL 
NIL NIL J•Jl 'II 

•> FROM LFFT TO RIGHT 
+ wRONG ~EAn Q~ ~0 T~~NSJTI0~1 IN SYNT N~T 
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c: FROM RIGHT TO ~fFT 

1 • 1.. 1. FOF!! 1•1()~0 : PRESENT 
SUCCESSFUL ORO!P AND RELATIONS ENVIRONMENT TESTS 
+MISSPH; CASt 1H~ FUNCfiOro.J JN SF:n 1\'F.TWORIC. 
t. 1. 2. FOR WORO : GIVES 

SUCCESSFUL OPO[R A~O PELAIIO•S ENVIRONMENT TESTS 
CONSULT CASE FRAfiE. WITH SYNT FEA IJR~ 

((PREP T~ SING OBJ JPS l) 
SUCCfSSFUL TPA~S!TJON ]N SEMANTIC NETWORKS 
RESULTING TR!PLF5 (F!ATIJRFS o STATf o CASE) 
((((PRV::P TQ SING D~J 'PS l)F!.!J..\ADORF~SEf[ )l 
MATCH THE FOL.LDW!Nt; SEMA!>-T1C FUTU''O 
((PERS(lN ll ~-~-
w!TH FEAT_L.JB~ (i"F-RfSP, CASES 
ADOROSEF 
PERSO>-' 
S!M F ATURFS ••TcH SUCCESSFUL 

FuNCTIONAL AND CAIE STRl1CTUR!S I 
(VERA (GIVES (NO",DBJ JO"N ) (>>0",0BJ (PRESENT !OElt'<M A ) ) ) (PRON,fl~J 
(HER (CAsEs! rO lll)l 
lCASESTRUCTURE (r,jVES (Ar.[cNT JrJHN J (>'HAT PRESENi ) (Al10RrSS~E. HE" ))) 

IN: 
(JOHN G!V!S HER A POESFNT ) 

WQPD NP : I JOHN 
,j, INITIAL PARTICLES 
(NIL JOHN (!NP! ~0",0~J NIL Nll ((MALE .lPS SING lJ ((P~RSnN ))I'll ll 

WORD NR I 2 GIVES 
,J. !N!TJAL PaRTICLeS • 
(NIL G!V~5 (jNPi vtRB NIL NIL NjL QUAL )) 
,I!, MF.RG!Nr. 
(A) 
**** TRV TO E~P~~(! CONFIGURATJnN : 

(NIL GIVES (JNP2 vERR NIL NIL NIL YUAL )1 
* RV CO•SJN!NG IT WITH CONFIG DF •c•o NR. 1 
I, FOR HVPOTHE~I5 : !NO! 

1. t. CONF!GtJR~THll• 1 
(NIL JOHN Cr•PI >JIIM,OBJ NIL NIL (fMALf 3PS SINQ JJC(PE•SCN ))NIL l 

c> FROM LEFT TO RJGHT 
~ WRONG ~EA0 OR rJO TRA~SITIO~i IN SVNT NET 

<~ FR~M ~!GHT TO l .. EFT 
I • 1 • \ • FOR l•1(1Rf' : JOH~ 

SUCCESSFIJL ORD!R AND RELATIONS fNVl~ONMENT TE~TI 
MATCH THE F0LLnwtNG FE~TlJRE COMPLEXES; 
(ANO pl~T rl8J 1 (4'1' 3PS SING )1 
((MAlE JPS ~JNG )1 
RESliL Ttr-rc, rlt1r--1AINt 
((MALE !PS RING )l 
JNVEBT!GITl T•E FQLLOW!NG SEH,F~ATU~eSI 
PE~SO'I 

((PER SO'' 1 l 
S!M•NTIC FFATU~!S MATrH SUCCESSFUL, DOMAIN 
( (PERSn» II 

>>>> ALL TESTS SUCCtSSFUL, NfW CO~F!GU~ATjn~ I 
(Pqf~ GIVES r!NP2 VER• N!L NIL NIL llUAL l (JnHN (lNPI N~~.ae.J 

NIL NIL ((flALE JPS S!t<G ll ((P<RSON ll~·ill )N!L )) 
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. 

WORO NR I 3 H~R 
.1, INITIAL o,RTJClfS 1 
(NIL HER [!NpJ PRON,O~J N!L NIL [(SING DRJ ]PS l 1 ( (PF'"SI)N l) NIL ll 

,II, MERGING 
(A l 

**** TRY TO EXPONO CO~Jr:'tf;URATION I 
(NIL HER (!'103 PI-HlN,O~J NIL NIL ( (5!NG ('lf~ ~1 JPS ll ( (Pi;OSON 1 '~I! L 

• av COMBINING IT WjTH CDNF!G OF •o•n NR, ? 
I • FOR HYPOTHOSIS I !NP2 

I • I • CONF!GLHIAT!ON.: 
(PREO GIVES (l NP?. VE!:'R NIL NJI. NIL. rJ\1 A I. l (JOHN (!NP! i-lOM,rmJ 'H 

NIL ((MALE 3PS SING ll ( (PERSnN ll NIL )NJL ) l .. FROM ~l'li"IT TO r.F.FT 
t, 1. 1, FDR WnRD I GIVES 

SUCCESSF\JL ORDER AND RELATIONS ENVIRONMENT TF.STS 
CONSULT CASE FRAMES WITH SVNT FUTURES I 

[ CSI''G OBJ 3PS ll 
~UCCESSF\IL TR'NS!f!ON IN SEMANHC ''"TWORKS 
RESULTING TRIPLES (FEATURES • SHTE • CASE) 
((((SING osJ 305 ) ) ( -~ Fl"_~)(((S!NG (IRJ ws ll (G 3 l 

/AOORESSHI l l 
\ HATCH THE F OL ~ DW l NC,~Ei'i ANT I c FEATU~ES 

I ((PERS~N 11 
,.---

I wiTH FF.A UJ!(f:s oF Ri::SP, CASES 
' ~ -
I THING 
\No Sr;M FEA TlJF~S ~r<fCH 

'~OQ~~SS~E 
PERSON 

SUCCESSFUL SEM f~ATURoS MATCH 

(Nl GivEs ( NP? VeRB NIL G3 NIL QUAL l (JOH'' (lNP! ><nM,I.l8J 
>>» ALL TCSTS SUcciSSFUl.' ~F.W ,.c~~~~.'I?N : 

NIL NIL ((MALE lPS q!NG ))({PERSQ NIL )tJ!L )(HE~ (INP3 PllQN,OBJ 
NIL NIL ((SING o~J 3PS Jl((PEilSQfJ l AOORESScE I)) 1 

WORD NR I U A 
,y, INITIAL PARTICLES 1 

(NIL A (!NPu OETFRe NIL Nil NIL Nil )) 
,!!, MERGING 
(A) 
'*** TRY TO E~PAND CONFIGURATION I 

(NIL A (!NP4 nFTERM NIL NIL NIL N!L ll 
* BY COMSINING IT wJIH CONF!G OF WORD NR, 3 
I, fOR HYPOTHESIS : 1NP3 

I, I, CONF!GURATfnN I 
(NIL GIVES CINP2 VE~B NIL (r.3 )NIL quA~ l (JOHN (HIP\ NOM,Q~J 'l!L 

NlL ((MAlo 3~5 Slr;G l)((PfR$(]~J llNll lN!L ){HF." (!NP3 P'ON,U~J Nll 
Nil ({SING OflJ 3PS ))((pERSON l)AODPESSF.E )ll 

=~ F~OM L~fT TO HIGHT 
+ •RONG HEAO 00 NO TR~NS!T!ON IN SVNT NET 

<= fROM RIGHT To LEFT 
1, 1. 1, FOR WORD : HE~ 

o WRONG "EIO OR NO TRANSJT!ON !N SYNT NET 
I, I, 2, FOR WDAO : GIVES 

+ ~RONG ~EAn OR ~Ill TRl~SITJO~ IN SV~T NET 

WORD NR I 5 PRESENT 
,!, INITIAL PARTJCL~d l 
((NI lP~ESE~T (!NP5 NOM,O~J NIL NIL ((3PS SING ll ((THI'<r- llNli. ll 
,1!, MERGING 
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(Al 
**** TRV .TO EtPA~O CUI~FIGURATJON : 

CC•I )PRESoNT (!NP'i NOM,OBJ NTL NIL ((3PS SING ))((THING .11NlL )) 
* BY COMBINING IT WITH CDNF!G OF wORn NR. 4 
I, FOR HYPDT~EST! I JNP4 

1. 1, CONFIGURATION : 
(NIL A (!NP4 OETcR" N!l, NJL 'IlL till )) 

=> FROM LEFT TO P[G~T 

SUCCESSFUL T~INS!T!ON FRO~ (N! l 
TO THE N~~ STATE(Sl I (N4 Nh l 
MATCH T~E FOLLOWING FEATURE COMPLEXES: 
SING 
[(3PS SING ll 
RESULTI•G QOMI!NI 
((3PS SING ll 
NEW FEATURE CO~PLEX: 
((UNOEF 3PS Sl~G I) 

~>>> ALL TESTS SUCCESSFUL, NF~ CONFIGURATION : 
[(N4 Nb 1 PRESENT ( !NP5 NOM,ORJ NIL Nll ( (UNilEF <PS SINil ll ( ( 

THING ))N!L )(A IINPIJ OEH'RM "IL NIL NIL 'IL )NIL )) 
co FROM RIGHT Tn LEFT 

1, t. 1. FOR ~<~uRn : A 
+ WRnNG ~EAD OR NO TPINSITION IN SYNT N!T 

(8) 
**** rqv Tn !XPANO CONFIGURA Jn~ = 

((Na Nf> )PRESENT ((,P9 'OM,OBJ t•ll. Nil. ((LINOEF 3PS S!t~G )) ((TH['ll 
l)N!i. )(A (JNPa DETERN NIL NIL NIL NIL )NIL l) 
* AV COMBINING IT WJTH CONfi~ OF WOAC N~, 3 
1. FOR HyPOTHESIS I INP3 

1. 1, CONFlGU~AT!~~ : 
(>JJL GIVES (INP2 Vf.R6 NlL (G3 )NIL QUAL ) [JOHN (!NP! NOM,OAJ NIL 

NIL ((MALE 3PS SING ))((PERSON ))Nil, )tJJL )(HER (!NP3 P"ON,OBJ Nil,. 
NJL ([SING OBJ 3PS ) l ( (PFR<[JN l )AQilPESSEE ) ) ) 

•> FROM LEFT TO RIGHT 
+ •RONG HEAD OR NO TRANSITION IN SVNT NET 

cc FROM RJGHT TO LEFT 
1. t. 1, FO~ wn~n : HER 

+ •RnNG HEAD OR NO TAANS!T!DN IN SYNT NET 
), 1, 2, fOR WORD I GIVES 

SUCCESSFUL ORDFR A'D RELATIONS ENVIRONMENT TESTS 
CONSULT CASE FRAMES W(TH SVNT FEATURES : 
((LINQEF 3PS SING ll 
SUCCESSFUL TR•NS!T!ON JN SEMANTIC ~ET-DRKS 
Rf8ULTING TRIPLE~ (FEATURES o STATf o CASE) 
((((UNOEF 3PS Sl•'(; ))FIN iwHAT\ll 
MATCH T~E FOLLOWING S!M.NT!C FEATUR~S 
((THING )) 
wiTH FEATURER ~F ~ESP, CASES 
WHAT 
THING 
SEM FEATURES MATCH SUCCESSFUL 

>>>> '"'" 't' , >ucco"FIJL, '~• cu,SGURATION • 
(N!L GIVES ()Np?, VI'R~ NIL fiN NIL QU6L ) (JOHN (!NP\ Nn,,C6J 

NIL N!~ ((MALE 3PS Sl,,G 1)((PERS0 )NJL )N!l )(HER (!'1~3 PRnN,OBJ 
NIL NIL ((SifiG O~J ~P~ Jl ((PERSON ))AilnRF'SSH )) (PRESFrH (!NP5 
NQM,OSJ NIL NIL ((ll,nU JPS SING )l ((THING l frEiD l (A [JNP" OETfRM 
N NLN N lNLlll 

FUNCTIONAL ANQ ~ASE STRUCTURES : 
[VE~~ (GlVoS (NOM,ORJ JOHN ) (PRON,OBJ HER ) (NI)M,06J (PRf51'1<T (nEHR~! 

A ))))) 
ICASESTRUCTIJRE (G!VF. S ( •t.ENT JOHN ) (AnnRESSEE HF.R ) (WHAT PRESE,IT 1 l) 
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t Nl 

(SHt GIVES A PRESENT l 

WOoO NO : l s"E 
•l• INITIAL PARTICLES 1 
[NIL sHE t!NP! P0 nN.ORJ ~IL NIL ((SING SUSJ 3PS 1) ((PER SO' JlNII. ll 

WORD NR : ~ G!VEI 
.1. INITIAL PARTICLES I 
(NIL GIVES (1NP2 Vf~B N!L NIL NIL QtlAL ll 
.I!. MERGING 
(Al 
***• TR¥ TO EXPA~n CONFlGLJRATION I 

!NIL GIVES [JNP2 VE~~ NIL NIL Nil QUAL )l 
* BY COM~!N!NG IT WITH CONF!G OF •D•o N"• I 
I. FQO HYPOTHESIS I !NPI 

l. l. CONFIGURATION: 
(NIL S"E (JNP! PRON.OAJ NIL ''IL ((5!NG SUAJ 3PS ll (IPo.<SQN ))NIL 1 
s~ FROM LEFT TO RIGHt 

+ WRONG HfAn OR NO T~ANSITION IN SYNT NET 
<• FROM RIGHT TQ LEFT 

1. 1. 1. fOR WQ~D : SHE 
SUCCESSFUL OODE~ ••n RFLAT!nN~ ~NV!AONMENT TESTS 
HATCH THE FOLLOWING FEATUOE COMPLEXES: 
(AND (NO! 0~J ) (ANO 3PS S!Nr, 11 
((~INC. .<;usJ 3PS ) ) 
RESULTING OQHAINI 
[ISING SUBJ JPS J) 
INVESTIGATE THE FDLLDWING SEM.FEATURES: 
PERSU' 
((PE~SON l) 
sE."ANTif FEATIIOES MATCH SUCCE~SFUL, t'OMA!N 
[(PER~ON )1 

>>>> ALL TESTS 5UCCEssFuL, N!W CONF!GURAT!O• : 
(PREo GJVES (!NP2 VER~ NI~ NIL NIL tlUAL. ) (SHE [!tJP! P~ON.naJ 

NIL NIL. ([SING SU8J 3PS ))((PERSoN ))NIL )NIL 1) 

WORD NR I 3 A 
.I. INITIAL PAOTJCLtS 1 
(NIL A (1NP3 DE TFRe NJL ~IlL NIL NIL ll 
.II, MERGlfl.l(:; 
( A l 
~~~· TRY TO F~PA~D tnNFt~URATlON 1 

(NIL A (!NPl QETERM NJL NIL NIL N!L ll 
• RY CQMBl~!NG JT ~I)T~ CONF!~ ~F woRn tJR, 2 

1. FOR ~¥Pr1T~ESIS : I~P~ 

1, \, CO~Fl~URAT!ON ; 
(PRED GIVE& (INP2 VER~ NIL NIL NIL QUAL J(SHf (JNPI PRON.DHJ ~!L 

NJL IIS!NG SLtHJ !PS )J{(P!RSnN ))NIL J•JL )) 
cs FRQH PIGHT Tn L~FT 

I. I. I. FnN WORn : GJV~S 
+ wRON~ HEAD OR Nn TRA~~JTtQ~ IN SYNT t~ET 

~ORO NM = ~ PREStNT 
.I. JN!TlAL PARTJCLtS : 
((fJ\ 1PQFSE''<T (l"P" Nn".ntlJ Nil NIL ((3PS SING ))((THING llNll.)) 
.!!. MtRG!NG 
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(A) 

**•• T~V TO fYPAND rONFI~URAT!ON 1 
( (NI ) PR~SENT (JNP4 NOMoOaJ 'rl 'll ( ('PS STNr. l l ( (TM!'G ) J NIL ) 

• BV COMBINING IT NJTH C~NFIG OF •o•o NRo 3 
I, FOR HYPOTHESIS I JNP] 

1. 1. CONFIGURATlCIN : 
(NIL A (INP~ DfTr'Rr1 "!L '<!L NIL NIL )) 
•• FROM LEFT TO RIGHT 

SUCCESSFUl TPANS!TIDN F~OM C•l J 
TO THE NEW SHTE (Sl (N4 N~ ) 
MATCH THE FULLOW!NG FEATURE CnMPLEXES: 
SING 
((3PSS!NG)) 
RESULTING DOMAIN: 
( (3PS SING J) 
NfW FEATURE COMPLEX: 
((UNOEF 3PS SING ll 

>>>> ALL TESTS SUCCESSFUL, NEW CONFIGUPAT!ON 1 
cc•• '~ JPRese_,,T 11••• N!lM 0 DAJ NIL •IL cru•oEF 3PS SING n rr 

THING ))NIL )[A IINP3 DETERM NJL NIL NIL ~!L )NIL )l 
co FROM •IGHT TO loFT 

1. 1. 2. FOP wn~D : A 
+ W~ONG HE•C nM NO TRANSITION IN SYNT N~T 

(8) 
•••• TQY TO f<PAND c n f: FJ G l' ~ n r n" = 

l)((TH\t,J ((N" Nb IP~ESENT f1 NP4 NOM,OBJ ~l J L NIL t(IJNDEF 3P> S!Mt; 
1l NIL l(A (!NP] DETtOM NIL "Il NTL NIL )NIL )) . ~' COMB l NhG IT W!TH CONFIG OF •nRO NR 0 ? 

I • FOR HYPOTHE~Io . JNP2 
I o I • CONFIGURATlON I 
( PREO G! VF S (I tJP2 VERB NIL NIL NIL QUAL ) ( S Hf Cl ,pI PM<iN,O~J NlL 

NIL ( (SI'IG SlJ8J 3PS l) ( [P~RSON ll NIL )NIL )l 

•• FROM q!r.HT Tct LEfT 
I o I • I • FOR ~~o~n I GIVES 

SUCCfSSFIJL OPurP A~li) RELAT I 0N5 ENV!RONME"T TEsrs 
CONSULT CASE FR H1f S w!TH SYNT fEATURES : 
[(UNDEF 3PS >lNG )) 

SL'CCE SSF UL TRA.t:SITinN I'' SEMANTIC N~TWORKS 

RESlll.TI~'G IRJPLJ:'S (H ATURES • STATE • CASEl 
( C r Cl<NOF.F ]PS SING ll (G2 F~'-iWHAT\ l [( [U>:DoF 3PS SING II (G3 

ADn~ES.~Enl l --\ MATCt< fHE F()l ~nw~I~-S~ANT!C FfATURES 
I ((THI''G )1 -I -

I WITH FE_!HJF1F~~ nF RESP, CASFS 
I WHAT__-
\~G 

I SEM FEATURU MATCH SUCCF:SSFUL 
1 AODPfSSEf: 
PER SO~! 

"0 ··-
F''.YliRoS MATCH. 

»>> ALL Tf, TS 5L!CCt>S'Ulo '~" (_[IN'!GU•Ari'H< : 
[ N ll. GIVES ct Npa Vt:RB NIL cr.2 FIN JN!L (1UAL l (SHE CINP! 

PRON 0 QBJ NIL r-1 I L ( ( S T NG SIJRJ ]PS ) ) ((PERSON )I NIL ) NIL ) (PRE-SENT 
INP" ND~,OBJ NIL '·'I L ( fl_J~-'DEF 3PS Sl'•G Jl ( CTH (NG )) wHU ) (A (! NP] 
DETERM NIL NJL N(l MIL )NlL 1)1 

FUNCTIONAL ••D CASt ITNUCTUR!S I 
(VERB (G!V~S tPRON,r)BJ SH~ ) [N0'',08J (PRF.,ENT (<JETERM A ))))) 
CCASFsToucruoF CGIVtS r.r;o,r SHE )(WHAT PRnENT Jll 
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IN: 
(JOHN GIVES ~E~ l 

WORD NR I I JOHN 
.I. fN!T!AL ~ARTJtLF.S : 
(Nil JOHN CINPt >J0",(>8J NIL NIL (('IAI_f J~S ~~~(; ll ((PfOSOfl })NIL ll 

WORD NR : 2 GIVER 
,!, INITIAL ~A~T!CLfS 1 
(NIL GIVES (INP? VEP~ NIL NIL NIL QUAL 11 
,11, f1ERG!NG 
(A) 

***' TRY TO E~PANO cnNFlGUPATtn~l I 
(NIL GIVfS (!NP2 VERB NIL NIL NJL QUAL )l 

* "Y CDM6!N!NG !T ~!TH CO~F!G OF WOMO NR, I 
1, FOR HY~OTHES!S I IN~( 

1, l, CONFlGURATION : 
(NIL JOHN (TNP1 '•fl>>,OBJ NIL foiL ((>I ALE 3~5 SH'G }} ((PieRSON 1 Hill ) 
•• FROM LEFT TO RIGHT 

+ WRONG HEAD OR NO TR•~S[T[nN IN SYNT NET 
co FRO" RIGHT TQ LEFT 

1, 1. 1, FOR WORD: JQHtJ 
SUCCESSFUL nPOER ••n RELATIONS ••VJOQNMENT TESTS 
MATCH TH~ FOLLOWING FEATURE CnM~LEXES: 
(AND (NnT ()P.,J ) (AND 3PS SP.H; , ) 
((MALE 3PS S!NG ll 
RESULTING DO~A!NI 
((MALE 3PS SING )1 
!NVE~T!GATE THf FOLLOWING S!H,FEATURFSr 
PERSON 
((PER50f>' )) 
SEMANTIC FeATURES MITCH SUCCESSFUL, DOMAIN I 
((~F.RSON ll 

>>>> ALL TE5TS SUCCESSFUL, NE• CONF!GU~AT!ON : 
(PREO GIVES (IN~2 VF-RB NIL NJl NIL QUAL ) (JOHN (IN~l NOM,OHJ 

NIL NIL ((MALE 3~5 SING )) ((PERSO>l l1NIL JNIL l) 

WORO NR : 3 HfR 
,!, lN!T!Al PARTICLES I 
(NIL HER (!NP! PAON,U~J NIL NIL !(RING OBJ 3PS )}((PERSON ))NIL)) 
,!1, MERGING 

,.{Al 
•••• TRY TO EXP.ND Co~FlGWRATION : 

CNtL HE• tpJn e•o-,o~J NIL ''IL c csr•G oeJ !PS 11 c CPE~so• 1 )'Ill 
• BY CO~~!NING IT OITH CONF!~ nF WORD NR, 2 

1, FOR HYPOTHESIS I JNP2 
1, 1, CONFIGURATION t 
(PREO GIVES (1NP2 V!R8 NIL NIL NIL OUAL }(JOHN (INPI NOM,ORJ NIL 

NIL ((~ALE 3PS Sl'"' l1 ((P~RSDN ) l'JIL l'•IL l l 
<= FROM RtG~T l(! LEFT 

1, 1. 1. Fn~ woRn I ~tVES 
SUCCfSSFUL upnER AND RfL•T!ONS !NV!RON"!NT TESTS 
CO>JSIJLT CA~I' FRA'1t'S WJTH SYNT fOTURtS : 
((SINO OAJ 3°1 l) 
SUCC!S~FIIL TRANSITJQ~ JN SEMANTIC NETWORKS 
RESULTING TRFt.tS (FEATI!RES • STArt • rASEl-

---===~(~(-,'((S!NG OBJ 3P~ )l (G2 FIN fi'iiiA!Il (((SING 0~,1 3PS ll (G3 l 
j ADDRESSEE! ll 

>1ATCH THF F>JLLOWING SE>~ANT!C FUTIIRfS 
((PERSON ll 
WITH FEAIURFS nF R!SP, CASES 
WHAT 
THING 
NO SE• FEATURES MATCH 
AODR£SSff 
PERSON 
SEM FE/I_TU~FR '-1 ATr!-l SI.Jr_rF~SFUI 

-4.106.-



experiments 

•»• ALL H.srs succfSSFUL, ·NEW. co>m-u•uro• 1 
(NIL GIVES (I•P2 VE~e NIL G3 NIL QUAL ) (JOHN (!NP\ NO~,OPJ 

NIL NIL ((MALE 3PS ~lNG , ) ( [Pf050' IL 1 NIL , (HtA ()IJP.l PROfJ,QRJ 
NIL NIL ((SI~G neJ 1PS ))[(PERSON llADDA!SSEE Ill 

1 N I 
{JOHN GIVES ro HEP l 

WORD NR I I JOHN 
•I• INif!AL PARfiCLES : 
(NIL JDHN (!NPI NOM,L1flJ NJL NJL [(MALf 3PS SING )) ((PERSON J1"1L )] 

•ORO NR I 2 G!VF5 
.1, INITIAL PaRTICLES 1 
(NIL GivEs [iNP2 vEo~ eJ!L 'J!L NIL QUAl. J I 
,!I, MERGING 
(A) 

**** TRY TO EXPAND CONF!;URAT!ON I 
(NIL GIVES (j~P2 VER~ NIL NIL NIL QUAL ll 

* ~y COMBINING IT WITH cnNFIG OF WORn NR, 1 
I, FOR HYPOTHESIS : 1NP1 

1. 1, CONF!f_;IJR4T!CW 1 

[NIL JOHN [INPI fW>J,QAJ NIL NIL ((MALE WS Sl'IG )) ((P~ilSQ>i ))NIL ) 
z> FRO~ LEFT TQ ~TGHT 

+ W~ON~ HE60 OP NO TRA~SJT!ON IN ~VNT NET 
<• FROM RIGHT TD LEFT 

1. 1. 1, FOR \!IQI~n : .JOHN 
SUCCf~IFUL OPnpo AND RELATIONS ENVI~QNMENT TESTS 
MATCH THE FDLLCWJNC FEATURE CO"PLf>ES: 
(ANO [NOT OBJ J [AND ~PS SING )1 
((MALE 3P~ StNr, J) 

RESIILTING nOMAJN: 
((MAL! JPS ~~~G J) 
INVESTIGATE THf FOLLD•ING SEM,FEATURES: 
PERSDI\1 
[ (PEf'SDN )J 

SEMANTIC FEITUoES •ATC~ SUCCESSFLtl, OOMA!N 
((PERSON ll 

>>>> AL,L TESTS SUCCHSFUL, NEW cONFTGLIPAT!ON 1 
(PRfD GIV~S (!NP2 VtR8 NIL NJL NIL QUAL )[JOHN (!NP! NOM,QB.I 

NIL NIL ((MALE 3PS S!NG ))((PERSON )JfJ)L lNn ll 

WORD NR : 3 TO 
,I, INITIAL PARTJCLoS 
(NIL TO (!NP1 CASES! NIL NIL "TL NIL ll 
,II, MERGING 
(A) 

•••• rov To fkP••o co••I~UR•Ttn• 
[NIL TO rl'P3 CASES~ Nfl "IL Nil Nil ) ) 

* ey CnM8lNING IT W!TW CnNF!G DF WQR~ NR 2 
I, FOR HYPOTHESI$ : [NP2 

1, I, CONFIGURaiiU• I 
(PREO GlVI'S C1NP2 VfRB Nll NJL NJL llLIAl ) [JnHfJ [!NP! NGM,ORJ NIL 

NIL ((MALE 3PS SING )) ((PFOSON ll'I!L J'I)L l) 
<• FROM RJGHT Tn L!Fl 

1, 1. 1. FOR \·10RIJ I f.!Vf.S 
+ WRONG HEAD 0~ NQ T~ANSJTinN IN SY~T NET 
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WORD NR I U HER 
,J, !NITilL PlRTIC~F.S 1 
(NIL HER !INpU PRON, DRJ NIL NJL ((SING O~J 'PS l) ( (PEkSON )l NIL lJ 
,!!, MERGING .. ' 
**** TRY TO E~PA~D CONFIGURATION : 

(NIL HER (!NPU P~ON,DBJ NiL ~'!L ((SING OHJ 3PS ll ((P~RSON llNli. l' 
0 BY COMBINING IT WITH CQNFIG OF ~ORO NR, 3 

I, FOR HYPOTHESIS : tNP3 
I, I, C0NFIGU~ATtON : 
(NIL TO (yMP3 cASkS! NIL NIL Nt~ NIL ll 
•> fROM LEFT To RJGHT 

SUccESSFUL ORDER ANn RELAT!D~S ENVIRONMENT TESTS 
NEW FEATURE COMPL~•: 
((PREP TO SING O~J 3PS ll 

»» ALL TESTS SUCCESSFUL, NEW CDNF!GI•RATIQN : 
(NIL HER (!No• p 0 DN,ORJ ~~~ NIL ((PREP TO SING n~J 3Ps 11 rr 

pEo~n., n"!' l (TQ !INP3 CASES! NIL NIL NIL NIL )NIL ll 
<• ••~M ~!G•H TO cEFT 

I, 1, I, FOR WO~O I TO 
+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

(B) 

**** TRY TO DPAND CONFlGliRAT!QfJ : 
(NIL HoR (!NP• PRON,OAJ NIL NIL ((PREP TO SING OBJ 'PS ll ((PERSON 

llNIL )(TO (INP! CASES! Nl~ NIL NIL •IL )NIL)) 
* ~y COMBINING IT WITH CONFIG OF WORn NR, 2 
1, FOR ~YPOTHES!S 1 !NP2 

1, 1, C0NFIGURA1!0N I 
(PRED GIVES 0NP2 VER8 NIL NIL NIL QUAL l (JOHN (INP\ NOM,OPJ NIL 

NIL ((MAL~ 3PS SING JJr(PfRSON ))NIL lN!L )) 
<• FROM RIGHT TO LEFT 

1. 1. 1. FQ~ WO~O I GlVFS 
SUCCESSFUL OROER ANO RtLAT!ONS ENVIRONMENT TESTS 
CONSULT CASE FRAMES WlTH SYNT FEATU~ES : I 
((PREP TO SING OAJ 3PS 11 
+NO TRANSITION IN SEM NETWoRK 

FUNCTIONAL ANn CASE STRIJCTURES I 
Nn STRUCTURE FOR G[V!N INPUT 

-4.108 



experiments 

EXPERIMENT 7: Surface case signals 

Problem: 

Morphological indicators may be required for a certain 

case relation (although this is not very common in English) 

Solution: 

Introduction of syntactic features and matching with feature 

complex in surface case frame. 

Experimental Setting: 

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 1 John gives a 

present to her. Notice how economical the features 

can be due to tte relevance logic underlying feature 

matching.) 

Experimental results: 

PH 
(JOHN GIVES ~ PRf9fMT TO S"E l 

WOR~ N~ : 2- G1vES~ 
,J, tN!TlAL PART!lLt~ : 
(NIL ~lVES (!NPI V!RR NIL NIL NIL QUAL)) 
.It. MERGING 
(A) 

•••• TRY TO EXPAND CONFIGURATION : 
(NIL GIV~S (tNP? VERA NIL NIL NIL QUAL ll 

• B'V COMBINING IT ~lJTH C~~t· 1 FlG f1F WO~I) NR. , 
I, FOR HYPOTHESIS : J~PI 

1. 1. CONFlGUQA1J0tJ : 
(NIL JOHN r!NPI r,J(J>t,OBJ NIL NIL [(MALE JPS SING )l [(PER~QN l)N!l. ll 
·~ F~OM LEFT TO ~l~~T 

+ WRO~G HFAO 0~ NO TR6NSITION IN S'VNT NE1 
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experimental results 

<• FROM RIGHT TO L~FT 
1, 1. l, FO~ WORO : JOHN 

SUCCESSFUL ORDER A•D RELATIONS (NVJRONM!NT TESTS 
M4TCH THE FOLLOWING FEATURE COMP~EXESI 

(AND (NOT DSJ l (A'<O ~PS SIN~ ll 
((MAcE 3PS SING )1 
RESULT!No r,o~A!N: 
[(MAcE 3PS SING )l 
INVESTIGATE TH~ FOLLOWING SEM,F!ATURES: 
PERSON 
((PF-RSON 11 
SEMANTIC FEATUOES MATCH SUCCESSFUL, DOMAIN 
((PERSON 1 l 

>>>> ALL TESTS SUCC!SSFUL, NE• CONFIGURATION : 
CPREn GIVES (lNP2 VEI<B NIL NIL NIL QlJAL l (JOHN (!NPI NOM,08J 

NIL NJL ([MALE 3PS SltJG ll ((PER~Qt,: )lNJL )NIL )l 

WORD NR I 3 A 
,!, INITIAL PARTICLES 1 

CNI~ A (!NP3 OETERM NIL NIL NIL NIL l) 
, I!, MERGING 
(Al 
oooo TRV TO EIPANO CD~FIGURAT\11N I 

(NIL A (!NP3 DET~RM NIL NIL NIL NIL ll 
o BY COMB!Nl•G IT •rTH CONF!G OF WORD NR, ~ 
I, FOR ~VPOTHESIS : !NP2 

I, I, CONFIGU~ATION I 
(PRED GIVES (!NP2 VER! NIL NJL NIL QUAL )(JOHN (!NPI NQ~,OBJ NIL 

NI~ ((~ALE 3PS SING Jl CCPERoDN II NIL lNIL ll 
co FROM RIGHT TO LEFT 

!, \, !, FDR NOR~ : GIVES 
+ WRo•G H£An OR NO T~ANSIT!ON IN SYNT NET 

l<ORO NR : 4 PRESENT 
,!, INITIAL PARTICLES 1 
((NI )PRESENT [INP4 ~:Qt<,O~,I NIL N!L ((~PS SIN~ )ll(THING ll'J!L l) 
.IJ. MERGING 
(A) 

**** TRY TO EiPAND CONFIGURATION : 
((Nl I PRESENT (JN04 N(JM,DeJ NIL NIL CC3PS S!NG l) ((THING ))NIL ll 

• BY COMBINING JT WITH CONFIG OF WDRO NA, 3 
\, FOR HYPOTHESIS : !NP~ 

I, I, CONFIGURATION : 
(NIL A (!NP3 DETERM NIL NIL N!L NIL )1 
•> PROM LEfT TO RIGHT 

SUCCESSFUL TRANS!l!ON FROM (Nl l 
TO T~~ f-IE• STAH (51 I (N4 FIN N~ J 
MATCH T~~ FQLLOWJN~ FEATURE COMPloXESI 
SING 
lOPS Sl~G 11 
RESULTING DO•AJNI 
{[3PS SING )) 
NEW FEAT~RE [QMPlEX: 
((UNDEF 3PS SING ll 

~>>> ALL TESTS SUCCESsFUL, ~FW CONFIGURATION : 
((N4 FIN N• )PRFSENT (!NP4 NOM,nRJ NIL NJL ((UNOEF JPS SING ll 

((THING )lNJl 1 (6 (jNP3 1ltl£Ofl N!L ''ll NH. NIL )Nil )) 
<• FROM q!GHT TO LEFT 

l, I, !, FOR WQPn I A 
+ WRONG HoAD OR NO TRANSITION IN SYNT NET 
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( B l 
oooo TRY TO EXPA~n CONFIGURATION : 

((N4 FIN Nb )pR~Sft-,T (!NPa >J0f1.n8J ~!L NIL ((UNilH 3P$ S!Nt; ))(( 
THING l)NI~ l(A (JNPJ DfTERM NIL NIL NJL NIL lNIL ll 
o BY COMBINING IT WITH cr~F!G nF WORD NR. 2 
1. FOR HYPOTHESIS : tNP? 

1. I. CONFIGURaTION : 
(PR!O GIV~S CINP2 VER8 N)L NIL NIL QUAL )(JOHN (!NP\ NOM.OHJ NIL 

NJ~ ((!~ALE 3PS SING l) ( (PF.RSnN )) 'I~ ) NIL ) ) 
<o FROM RIGHT TO !.EfT 

1, 1. t. FOR wuRrl : GIVES 
SUCCES~FUL ORnF~ AND RELATIONS ENVIRONMENT TESTS 
CONSULT CASE F>aH~S •tTH SVNT FEATURES : 
((UNDEF 3PS SlNr. l) 
SUCCESSFUL TRANSITION IN !EMANTIC NETWORKS 
RESU~TING TRIPLES (FEATURES o STATE o CASE) 
((((UNDEF 3PS <;I~G ll(G~ F!N )WHAT )(((UfiDf:;F 3PS SINo l)(r.3 J 

ADDRESSH l) 
MATCH THE FOL~O"IN~ SEMANTIC FEATURES 
((TH!NG )J 
WITH FEATU•ES oF R!SP. CASES 
WHAT 
THING 
SEM FEATURES MATCH SUCCESSFUL 
ADDRESSEE 
PERSON 
NO SEM FEATURES MATCH 

>>>> A~L TESTS SUCCESSFUL, NE• CONFIGURATION I 
(N!L GIVES (1'•2 VF,RB f'!L (G2 FIN )Nil. QUAL l (JOHN (IN~ I 

N0~ 0 08J NIL NIL ((MALE !PS S!Nr. !)((PERSON JlNIL )NIL ) (PRtSENT CINPU 
N0M 0 0AJ NIL NTL ((UNOEF 3P& Sf~tG )1 ((THHIG ))WHAT ) (A (!NP3 OE'TERM 
NI~ NIL NIL NIL )NIL Jll 

WORD NR I 5 10 
.1. INITIAL PARTICLES 
(NIL TO (!NP5 CASES! NIL NIL NIL NIL )1 
,1!. MERGING 
(A l 
•••• TRY TO E~PAND CONF!GURAi!nN 1 

(NIL TO f!NPS CASES! NI~ NIL NIL NIL )) 
• ~V COMBINING JT ~!TM CONFIG OF •oRn N~. ~ 
!. FOR HYPOTHESIS : JNPo 

!, I. CONFIGURATION : 
(NJL GIVES (JNP2 VERB N!~ (G2 Fl'~ )NIL QUAl. l (JOHN (!NP! •'OM.OBJ 

NJl NIL ((MALe 3Ps SING l)((PfRMN llNlL )NIL ) (PRESENT (lNP~ NOM,OBJ 
NIL NIL ((IJ'IDtF 3PS SpiG )) ((TH!Nt; )]',<HAT ) (A (!NP3 OElcRM NIL NIL 
NIL NI~ )NJL lll 

•• FoQM LEFT TO NIGHT 
+ WRONG HEAD 0~ NO TRANSITION IN 5YNT NET 

co FROM RIGHT TO LEFT 
1. l. 1. FOR l~OJJ!) : PRESENT 

+ WRONG HEAD O• NO TRANSITION IN SVNT NET 
l. 1. ?. FO~ WORD :GIVES 

+ WRONG HEAD OP NO TRANSITION !N SYNT NET 
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WOOD NR I b SHE 
,!, INtT!A~ PART!C~tS 1 
CNI~ SHE [1NP6 PRON,DR.I Nil NIL [[SING SUAJ !PS J){(PfRSQN )JfHL )) 
,II, MeRGING 
(A) 

**** TRY TO EXPAND CDNF!~URATION I 
[N!~ SHE [!NPb PRON,OSJ NIL Ntl ((S!Nr. SUSJ 3PS ll [(PERSO'J ))f;!L 

)) 
• ~y COMS!NING IT wiTH CONF!G OF WORO NR, 5 

I, FOR ~vPnTHESIS I !NP5 
\, I, CONFIGURATION I 
(NIL TO (TNPS CA~ES! NIL NJL NJL NIL )) 
•• FROM LEFT Tn RJr,HT 

SUCCESSFUL ORn•P 4NO •ELATIONS ENVIRONMENT TESTS 
NEW fEATURE COMPLEX! 
[(PREP TU S!No SUHJ 3PS ll 

>>>> ALL TESTS SUCCfSsFUL, NEW CDNF!GUOATION 1 
(NIL SHF (INP" PRON,O~J N!L NIL ([PREP TO SING SURJ 3PS ll ( ( 

Pi::RSON JlNll ) fTO CINPS CASES! NJL N!L NIL NIL lN!l ll 
co FROM RIG~T TO LEFT 

1, t. \, FOR WnRO : T~ 
+ WRONG HEAD OR Nn TRA•SIT!ON IN SYNT NET ' 

( B l 
***:II TRY TO EXPAND CONFIC.L'RAT!O~I I 

(NIL SHE (!NP~ P~ON.OAJ NIL NIL ((PREP TO SING SUBJ 3PS ll ([ 
PE.RSON ))NIL l (TO [!NP5 CAStS! NIL. Nll. NIL Nil l NIL )) 

• BY CO~B!NING lT WIT~ CONFIG OF WORD NR, 4 

I • FOR HYPOTHESIS I !NP<I 
1 • I • CONFlGURAT!O~J I 
(NIL GIVES CINP? VIORB NIL. CG2 F" t "-1 )NIL QUAL ) (JOHN (!NPI NUM,OBJ 

NIL NIL ( (MALF. 3PS ~lNG l) ((PERSON ))NIL ) NIL J (PRESF.NT [!NP4 NOM,OAJ 
NIL NIL ( (UNOEF 3PS SING l l ( (THJNr, ))WHAT l (A (JNP3 DETFRM 
NIL NIL J NIL ))) 

•• FROM LEFT TO RIGHT 
+ WRO'iG HEAD OR NO TRANSITION IN SYNT NET 

•• FROM RIGHT TO ~UT 
1 • I • I • POR waR~ ' PRESENT 

SUCCESSFUL ORDER A~Jl) RELATIONS ENVIRONMENT 
+M!S~ING CAS£ [)~ fUNCTION IN St~ NETWORK 

1, 1. 2, FOR t~tnRD I GIVES 
SUCCI!.SSFUL QROF~ ANC R~UT!ONS ENV I><llN,,ENT 
cONSULT CASO FOA~FS WITH SYNT 

[ (PRfP T~~~l'JG ~~~~~Erp~E}~ORI +~0 TRANS ON N 5 M W ~ 

FUNCTIONAL AND CASE STRUCTURES 
NO STRUCTURF FOR GlV'N 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 morphological 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: 

1 N I 
(JOHN GIVES A PRESeNT sV HER ) 

WORD NR : I JOHN 
.1, !NJT!IL PAPI!CLFI l 
(NIL JOHN (!NP! NO~.D~J Nl~ NIL ((MALt 3PI SING)) ((PERSON ))NIL )J 

WORD NR : 2 GIVES 
,j, INITIAL PARTTtLES 1 
(NIL GIVES (1NP? VER~ NIL ~ll NJL QUAL ll 
.11, 11ERGING 
(A) 

**** TRY TO F~PANn CONF!GURATJnN 
CN!L iJVfS (!NP2 V~RA NIL NIL NIL QllAL )l 

o 6Y COMBINING IT WITH CONFTG OF WORn Ni, 1 
I, FOR HYPOTHfSIS : !NPI 

!, 1, CO~f!GURAT!ON l 
(NIL JoH~, (!NPI NO,.nBJ NIL NIL ((~ALE ~PS SING )) ((PERSON ))NIL )) 
:> FROM LEFT TO R!~HT 

+ WRONG tlEAn 0~ NO TRA~ISITION IN SYNT NET 
c: FROM Rl~HT TO L~Ff 

'" 1. '. FI)F< l•IORr"i l J('lf.IN 
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SUCCESSFUL O~~EO A•o RELATIONS ENVINONMtNT T~STS 

HATCH THE fOLLOWING FEATURE COM~LEXESI 
(AND (NOT 08J ) rANP 3PS SING )) 
((MALE 3PS SING )1 
RESULTING DOMAIN: 
((MALE 3P5 SING )l 
INVESTIGATE T~~ FOLLOWING ~EH,F~ATURES: 
PERSON 
( rPFR.S~,. 1 l 
SEMANTIC FEATIIR!S MATCH SUCCtSSFUL, nOHIIN I 
(rPERSON ll 

>>>> ALL TESTS SUCCtSSFuL, NEW CONF!GU•ITION : 
(PRED GIVES (!NP2 VFR8 NIL NIL NIL QUAL ) (JOHN (!NPt N0M,D~J 

NIL NIL (("ALE 3PS SING Jl ((PERSON l1i•JL )IJ!L ll 

WORP NR I 3 A 
,I, JIIJTIAL PARTICLES : 
(NIL A (JNPJ DEHRM NIL NIL NIL N!L ll 
,II, MERGING 
(Al 
***• T~V TQ ~X~A~O CONFlGURATl~N I 

(NIL A (!NPJ DETfRM NIL NIL NIL NIL )) 
o 61 CQMPINING IT WITH C~'FIG nF WORD NR, 2 
1, F~R HYPOTHESIS : !NP? 

I, I, CONFIGU~AT!ON 1 
(~REO G!VFS (JNP2 VEP~ NIL NIL NIL QUAL ) (JOHN (INPI NIJM,OHJ NIL 

NIL ((,"ALE 3P~ ;rNr, ))((•E•SON ))ll!L )NIL')) 
•• FROM RIGHT To L~FT 

1. 1. 1, F'OR t•JOPn: GIVES 
+ WRONG H€A0 OR NO TNA~RIT!ON IN SINT NET 

WORD NR I 4 PRESFNT 
,J, INITIAL PARTICLES 1 
((NI )PRESENT (T•P• NOM,D~J NIL NIL ((JPS SING Jl ((THING ))NIL ll 
,1!, MERGING 
(A l 
**** T~y TO E.PANO CONFIGURATION I 

((NI )PRESENT ltNPa NOM,O~J NIL NIL l(3pS SJN(, )l((THI"G )lNIL ll 
o RY C0MSIN!NG JT WJTH cONFIG OF WORD NP, 3 
1, FOR HYPOTHESIS I INP3 

I, I. ~ONF)GURATJUN I 
(NIL A (lNP3 nETE~M NIL NTL NIL NIL )) 
•• FROM LEFT TO RIGHT 

SUCCf';SFcJL '.RHJSITIOH FOIJM (NI l 
TO THE Nt~ STITf(5) I (NI Nb ) 
MITCH THE FOLLOwiNG FEATU~E CDMPLEXESI 
SING 
CUPS Str.IG ll 
RESULTING DOMAIN: 
1(3PS S)~r, ll 
NEW JEATURE COM~LEX: 
((UNDEF ~PS ~!NG )) 

>>>> AL~- TESTS SLICCF.SSFUL, NEW CllNF!GUOAT!ON I 
((N4 Nb )PRESENT [INPI NOM,08J NIL NI~ ((UNDEF 3PS SINR ll (( 

THING ))NIL 1 (A r!NP3 nETFRM NTL Nil. NIL NIL lN!L ll 
•• FROM RIGHT Tn i.EFT 

t. 1. l. FOR ~~~o~C' : A 
o W~~NG HEAn nP NU TRANSITION !N ~YNT NET 
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cat 
•••• TRY TO EXPAND CONFIGURATION : 

((N4 N~ !PRESENT (!NP4 Nl)M,Q~J NIL Nil. ((UNDH 3P5 SING )1 ((THING 
llNii. l (A ClNP' OETERM Nll NIL ~JlL NIL )t.!L )) 
* BY COMBINING IT WITH CONF!G OF WORn N~. 2 
\, FOR HYP~THES!S 1 JNP' 

I, I, CONF!GURAl!O~I : 
(PRED GIV~S (INP? VER~ NIL NIL NIL ~UAL )(JOHN CINPI N0M,08J NIL 

NIL ((MAI..E 3PS ~lNG l) ([PfRSON )lNIL )NIL )l 
co FROM RIGHT TO LEFT 

1, I. I, F~R >:ORO I GIVfS 
SUCCESSFl!L ORnpo AND RtLATION~ ENVIRONMENT TE~TI 
CONSULT CASE FRlM!S ~!TH SYNT fEATURES : 
f(UNO~F 3P5 &lNG l) 
SUCCESSFUL TRANSITION IN SEMANTIC NETWOR~S 
RESULTING lRlPLES (FEATURES o STATf o C~SEl 
((f(UNDEF 3°5 SING ))(G~ FIN J>~HAT )(((LINDH JPS SING ll (GJ l 

ADDRESSEE 1) 
MATCH THE FnLLO~ING SE~ANT!C FEATURES 
((THING l1 
WITH FEATURES nF RESP, CASES 
WHAT 
THING 
SEM FEATURES ••TCH SUCCESSFUL 
AOORESSH 
PERSON 
NO SEM FEATUR~& M•TCH 

>>>> ALL TESTS SUCCESSFUL• NEW CONFIGURATION : 
(N!~ GIVES (lNp? VtRH 'ilL (Ga F!N )NIL QUAL )(JOHN (!NP\ 

NOMoORJ Nli.. NIL ((MAI..F. ~~PS oH>G ll ((ptR6QN ))N!I.. )NIL l (PREOENT (!NP~ 
NQ~,QBJ NIL NIL ((lJ,lOF.F 3PS SH'G ))((THING ))WHAT l(A (!NP3 11ETERM 
Nil.. NIL NIL NIL lNlL lll 

WORD NR : 5 ElY 
,I, INITIAL PARTICLF.S : 
(NIL BY C!NPS CAS~Sl NIL NIL NIL NIL ll 
,IJ, MERGING 
(A) 

**** TRY TO EXPANU CONF)GURAT!ON 
(NIL BY fiNPS CASES! NIL NIL NIL Nil.. ll 

* ~y CDMR!N!NG IT WITH CUNF!G OF WORn NR, a 
I, FOR HVPOTH~SlS I !NP4 

I, I, CONFIGURaTION : 
C~t~ GIVES (!NP2 Vf.q~ Nl~ (G2 fiN )Nl!.. QUAl. l (JOHN (!NPI NQ~,OBJ 

NtL Nil. ((MALE 3PS SlNG ))((PERSON ll~lL )NIL l (PRESO!T (INP~ NOM,OilJ 
NIL N!L [(UNOH 3PS SING ll ((lM!Nr. lJOHAT )(A (!NP3 DETERt1 NIL NIL 
NtL N!L l~!~ 11) 

•> FROM LEFT TO RIGHT 
+ WRONG HEAD OR NO TRANSITION IN SYNl NET 

co FROM RIGHT TQ l.oFT 
!, \,!,FOR WORD I PRESENT 

+ WRONG HF.AD OR NO TRANSITION !N SYNT NET 
I, I, ?, FOR WORD I GI¥ES 

o WRONG HEAn OR NO TRANSITION IN SYNT NET 

WORD NR : b ~ER 
.I. !N!TtAL PART!CI..ES : 
(Nll. HER (!NP6 P~[IN,il•J NIL IJ!L ((SING O~J 3PS ))l[PFRSON llNlL ll 
.IT, t1ERG!NG 
(Al 
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INI 

•*** TRY TO EXP~Nil CONFIGUPATION I 
('!~ HER (!N~b PiiO~I,08J NIL "I~ ([SING O~J 3PS 11 [ (n'<SON )11HL J l 

o 6Y COM6l'!NG IT WITH r,ONF!G OF WORD NQ, 5 
1, FO~ HyPnTH!S!S I l'P~ 

1, I, CDNf!GURAT!QN : 
(NI~ 6Y (INPS c•sESI NIL NIL NIL NIL ll 
•> FROM ~EFT TO R!GHT 

SUCCESSFUL ORDFR ANO RELATIONS ENV!RON•ENT TESTS 
NEW FEATURE COMPLEX! 
((PREP R' SING OBJ 3PS ll 

>>>> ALL TESTS SUCCESSFU~, 'EW CONFIGURATION I 
(NIL HER (!NPb PRDN,OBJ NIL NIL ([PREP BY SING O~J 3PS ])([ 

PERSON ))NIL llsY (JNP! CASES! NIL NIL NIL N!~ ]NIL ll 
•• FRO~ q!GHT TO ~EFT 

t, 1, t, FOR WORn I ~V 
+ WRONG HEAD OP ~0 TRANSITION IN SVNT NET 

[8) 
**** TRY To EXPANrl r;cnJF!GLIRA,T!Of'.J , 

(NIL HER (JNPb PRnN,OAJ NIL fl!L ((PREP BY SING OBJ 3PS J J ( (PfRSDN 
))NIL ) (8Y (JNPS CASES! •HL NH, NIL NIL JNlL ll 
• SY COMBINING IT WITH CONF!G DF WORn NR, a 
I, FOR HYPQTHES!S 1 )NPa 

I, I, CONFIGURATION : 
(Nl~ GIVFS CINP? VI'Re NIL (G2 FIN )Nll QIJAL ) (JOH'' (!NP! N()M,OHJ 

NIL NIL ((MALE 305 ~!fJG ll ((PERSON liN!L )NIL )(P>IESENT [pJPa NIJM,OBJ 
NIL Nl~ ((U'IQU ~PS SING JJ((THING ))wHAT )(A (!NP3 DEHRM NIL "Ilc 
NIL NIL lN!L Jll 

•• FROM LEFT TO RIGHT 
o WRONG HEAD OR NO TRANSITION IN SVNT N!T 

ca FROM qi~HT TO LEFT 
!, 1, !, FnR WoRD : PRESFNT 

SUCCESSFU~ OIOFR AND ·~~AllONS ENVIRONM!~T TESTS 
tM!SSING CASE OR FUNCTION IN SE• N~TWORK 

1, 1, 2, fOR WOAD : GIVES 
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS 
CDN~IIL T CASE FRAeES WIT~ SVNT FEATURES I 
((P~EP BY SlNG DBJ 3PS ll 
+NO TQANS!TION 1• SEM ~~TWDRK 

FUNCTIONAL AND CASE STRUCTURES 
NO STRUCTURE FOR GIVEN TNPUT 

(A PRES!NT JS GIVEN JOHN RV HER l 

l~OPD N~ : 1 !\ 
.!, tNfTIAL •A~TICL~S 1 
(i<U A (lNP! D<TE~M NIL N!L Nil N!~ )) 

WO~O NQ 1 2 ~~ESENT 

,l, !NJT!Al PAOT!CLE~ l 
((>ll )PRESENT (JNP2 WlM,OB.I "ll NIL COPS S!NC. l1 ((THIN!; l)N!L l1 
,11. ~1F::RGING 

(A) 
•~-~ TRY TO ~XP~NI) tO~FJGU~ATtMN : 

((Ni ]POfS~'IT (!NP?. NOM,Q>lJ N!~ I<!L ((3PS SING ll ((THING JlN!L )) 
* 9Y COM61NI~Ifi IT WT.Trl COi,~f 1;; OF WO~I') N~, 1 

t. FO~ HYPOT~ESIS : J~P1 

-4.116.-



experiments 

1. 1. COf'.iFIC.tJ~A.Tim: : 
(NIL A (!NP\ DETE~M hiL Nil NIL NIL )l 
~~ FQOM LEFT TO ~tr,HT 

SUCCBSFUl TRA'JSIT)ON •ouM (N\ l 
TD THI' NE• SHTI'[Sl (11U FIN Nb) 
MATCH THf FOLLO•t~G FEATu~~ COMPLEXES: 
SING 
(C!PS SI'JG )) 
RESULTIN(;, DU~~:At"l~ 

((3PS S!NG )) 
NE" fEATURE CUMPLE~I 
((UNDI'F 3PS S)NC, )) 

>>>> ALL TESTS SUCCESsFUL, •tW t0NF!GURA1!0N : 
{U·14 FINN& )~PFSENT (!NP NOM,ORJ NIL NIL ((lJNO~F 5PS Sl''r, )) 

((THING l)N!L )(A (lNP! DOto• till Nil, Nil. I<IL )rJIL ll 
co FROM RIGHT TO LfFT 

l. 1. 1 1 FQ~ W(1RD : A 
o WRONG HEAD O• Nn TRANSITION IN IYNT NET 

~ORD NR I 3 IS 
,!, INITIAL P•RT!CLES 
(NIL IS (!NP3 VERA llll Nil, ((PRES ) ) QI.IAL l l 
(NIL IS (!NPa COPULA NIL NIL ((PRES l)N!L ll 
(NIL IS (!NPS OFF,AUX >J!L NIL {(PRES PASS l (PRFS CPNfl• lh!L ll 
,!!, HERG!>1G 
(ll 
**** TRV TO EXPAND CONF!GU~AT!ON : 

(NIL IS [!NP5 AFF,AUX NIL NIL ((PO!S PISS l (PREI C0P•TIN l)NIL II 
* BY COMB!NIN~ IT MIT• cnNFIG nF WORn NR, P 
\, FOR ~YPOTHESJ~ 1 TNP? 

1. 1. CONFIGURAlt~N = 

((NI FINN& lPR~SE•T f!NP? NOM,08J NIL NIL [(UND!F !PS Sl!JG )) (( 
THING )JN!L I fA (JNPI DETt~M NIL NIL NIL NIL )NIL )) 

•> FROM LEFT TO •lGHT 
• W~ONG H!AD 00 NO TAINS!TION IN SYNT NET 

c: FROM RIGHT TO L!FT 
I, I, I, ~OR •oRO I PRf5ENT 

SUCCf~SFUL ORD~R AND RtLAT!ONS F~VIRCNHENT TtSTS 
MATCH THE FDLL~WJNG FEATIJRE COMPI,~X!SI 

(ANO ~PS (A'O 5Hir. (NOT MJ ))) 
((UNDEF JPS ST•G )l 
RESULTING ~DMA!NI 
((UNOEF !PS SING l) 

>~~~ ALL TESTS SUCCESSFUL, N!W CU~fi~U~ATION : 
(PR!D IS [!NPS AFF,!UX FIN NIL ({PRES PASS J (PR~S CUNTIN ll~l~ 

) (PRESE'T (!NP2 NliM,0~J Nil NIL ( (IHmU !PS S!Nr, )) ((TH!NC. )IN!~ ) (A 
(JNP! nETERM NIL >ill NIL NIL )NIL )NIL )) 
( 8) 
•••• TRY TO !XP!ND CO•FIRllR~TJON I 

{>iJL l5 fP'PO COPULA "'I. NJL ((POE~ llN!L ll 
o BY COM~!N!NG (T •JTH CONFIG OF WORO NR, 2 
\, FOR "'~OTHES!S : JNP? 

I, I, CONFIGURATION : 
(fNU FIN Nb )PPfSfNT (INP? >;Oe,~RJ NIL PIJL ((UNI)fF IPS SING ll (( 

THING llNIL )(A (!NP1. OETE.RM NIL till NIL NIL )NIL l) 
=• FPOM LEFT TO RIGHT 

+ WRONG HFAD 0~ NO TRANSJTJnN IN SYNT NET 
co FROM RIGHT TO LEFT 

1 1 1. 1 • F:1i'O' t.J(HW : PRI:SENT 
SUCCESSFUL (IROI'R P-m RELAT!ntiS f''IV!RONMENT Tl:ST~ 

MlTC~ T•E FOlLM~ING FEATURE COMPL~XES: 

~~~10 JPS (ANO (NOT OHJ ISING )) 
CIUNDEF JPI Sl~G ll 
RESULTING CO~AIN: 

((UNO~F 3PS ,lNG ll 
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>ooo A~L TESTS SUCCEssPuL, NEw CONFIGU~AT!O• : 
(PREO U (JNP4 COPU~A N!L Nl~ {[PRoS llNIL l lPRESot!1 (!NP~ 

NO~,OeJ NIL NIL ((UNOEF ]PS SING ll ((THING ))NIL )(A (Jo'JP1 'JE1F1"1h NIL 
NIL NI~ NIL lN!L lNIL ll 
(C) 
**** T~V TO E~PANO CONFIQURAT!ON 

(NIL IS (INP~ VERA NIL NIL (!PRES JlOUAL ll 
* 8V COMat~lNG JT WITH CONFIG OF WORD NR, 2 
1, FOR HVP01HES!S 1 INP? 

1. 1, cONFIGURATION : 
( (NQ FIN t!~ l PRE, SENT (!NP2 NOM, OSJ N!L NIL ( (UNUE.F 3P5 5!NG ll ( l 

THING llNlL )(A (INP1 OEHRM NJL NIL NIL NIL )NIL l J 
•• fROM LEFT TO R!G~l 

+ WRONG H~AO OR NO TRAN~!T!ON !N ~V~T NET 
cc FROM RIGHT To LEFT 

1, I, \, FOR ~QRn : P~ESENT 
SUCCESSFUL ORDER ••n ~ELATIONS FNVJRQN~ENT TESTS 
MATCH THE FOLLD•!NG f!ATURE COMP~E~ES: 
(AND ~PS (ANO (NOT OHJ ISING )) 
((UNDEF 3PS SJNr, ll 
RESU~T!NG QOM•INI 
((UND~F 3PS Sl% )) 
INVESTIGATE THE FOLLOWING ~EM,FEATU••~: 
(NOT ~F.STI•c l 
((THING ll 
SEMANTIC FEATUWES MATCP SUCCt~SFUL, DOMAIN 
( (THI•Lr, 1 l 

o>o> ALL TESTS SLICCFSSFI!c, NEW CDNFlr.LIRATIDN : 
(OREn IS CJN~3 VlRB NIL ~IL {{PRES ))\lUAL l (PRESENT l!NP2 

NOM,O~J NIL N!L ((UNilE.F ~PS SING Jl(CTH!NG ll~!L )(A (!NP\ ll!OlfRM NtL 
NIL NIL N)L lNJL )N!L l) 

WORD NR : ~ GIVEN 
,I, INITIAL PA•TlCLES 1 
CNIL GIVEN (JNP~ PRED,AOJ ~!L NIL NIL QUAL ll 
(NIL GIVEN (JNP7 NONFtN,V!·~ NIL N!L NIL QUAL ll 
(NIL GIVEN (!NPB NONFJN,VER~ NIL NIL NtL GLIAL )) 
(NtL GIVEN (!NP9 NONFIN,V!RB NIL NIL "IL OUAL Jl 
,II, MERGING 
{A 1 
****TRY TO ~XPANQ CONFl~URATJnN S 

(Nl~ GIVE" lTNPq NONF!N,VEA~ N!L NIL NIL QUAL ll 
• BV COMBINING IT WITH CONF!~ OF ~ORU NR, 3 
I, FOR HYPOTHESIS : JNP3 

1. t. CONFtG(J~ATtn~ ~ 
(~REn IR llNpJ ve~R ~JL NIL ((P"ES ll~UAL )(~RESENT (!riP? NCM,OBJ 

NIL NIL ((IJN~EF )p,s siNr, lll(T~lNG lHl!L HI (tNP! lli:'TERe NIL NIL NIL 
N!L INIL )NJL ll 

<c FROM RIGHT rn LEFT 
1. l. t. FOR ~ORQ I lS 

+ WRONG HElD CA NO TRANSITION IN SVNT NET 
2, FOR HVPOTHf8!S ; )NP4 

2, 1. cONFIGURATION : 
(PRF.n tS 1jNP4 ctiPIILA '1)L "ll ((PRF,S )1NJL l (PRoSE>lT (!NP2 NDM,fl~J 

NIL NIL ((Uf•nEF JP$ SING )) ({THJNc; ))NIL ) (A (HIP! l>EH~M NIL Nil. NIL 
NIL IN!L )NIL ll 

•• FROM RIGHI TO LEFT 
2'., 1., \, FOQ \.(r)R(J : tS 

+WRONG HEAD U~ NO TRANS!1IDN IN SVNT NET 
3, FOR HVPOT•fS!S l lNPS 

3 1 \ 1 CriNFIGURAl'ltl~J ; 
(PRE~ !S ll'JPS AFf,,U> FIN NIL ([PRES PASS llPRES CON11N ll'!ll )( 

PRES~N1 0>JP2 NOM,O~J N1l NIL C(U~OEF ~PS SING )l((TH!NG lHIH.) (A ( 
lNP! DETERM ~ll NJL 'IL N!~ lNIL JNll )l 

•• fROM RIGHT TO tFF1 
'3. 1. 1. FOR 1o1CH~D ~ !.S 

SUCCtSSFI.il. OtiO~R ANO RtLA1ION5 E>iV!>iCINtiENT HST5 
M~TCH THE FOLLOW!'~ FfATUPE COMPLE~E5: 
(AND !NOT PEkF' lPPRF J 
( (PI<ES pAS~ l lPRE5 CONTI>! ll 
+ SVNT<r.Tlc FfATIIRt~4~ng~_UN~UCCE5SFUi.. 
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(8) 
**** TRY TO ~~PAN~ CONFlGUkAT!O~ I 

(NIL GlVFN (INPs ''ONF!~,VEPR NIL •tL ~IL ~UAL ll 
* 9Y COMBINING IT WITH CONFlt OF WORe '"• ! 
t, FOR HVPOTHrSIS : JNP3 

I, !, C0NFIGURA1lnN I 
(PRED IS (!NP3 VE~B NIL Nil. ((PRE5 llOUAI. ) (PRESeNT l]fiPi' ~O.",O~J 

NIL NIL ( tUNnEF .3PS SING )) ( (THIP'G )l~'ll ) (A (!"PI !>ETERM NIL NIL NIL 
NIL l Nil. ) NIL )1 

ca FROM PIGHT TO i.~Fl 

I, 1, \, FQR ~ORO I IS 
+ -RONG HEAD DP NO TRANSITION !N SYNT NET 

2, FO~ HYPOTHESIS : IP'PU 
2, I, CONF!BURATIDN : 
(PRED IS (INPU CCPULA Nil. NTL ((PRES ))Pill. ) (PRf5FNT [!NP2 N[l~·,n•J 

H!L Nil. [[liN~H 3PS S!Nf. ll ((THH'G ))P•II. 1 (A (!~PI DETE"M NIL NIL >~IL 
NIL 1PIH, )NIL )l 

co fROM A!GHT TO LEFT 
2. t. 1. ~OR wORn I IS 

+ WRONG tlfAD OR NO TRAN~ITI~'I lN SVNT ~ET 

], fOR HYPOTHESIS I !~P~ 
3, \, CDNFTGURATIDN : 
(PR~O !S (!PJP'5 IFF,~u> FIN Nl~ ((PRES PASS J(P~Eo C~NT!N llN!~ l( 

PRESENT (INP< NOM,OP.J NIL NIL ( (UNOU 3P8 S!Nr, ll ((THI'IC. l l NIL l U ( 
lNPI DETE~M N[L N!~ NJL NIL )NIL )NIL l) 

[C) 

co FROM RIGHT To LEFT 
3, 1, I, FOR wORD : IS 

SUCCESSFUL ORDER AND ~ELATION$ ENVJR(IN~ENT TtST5 
M~TC" TH\:" FOL~QWINf, HATiiOF. COMPLF.XESI 
(ANO PAS$ (NOT PASS" )) 
(fPF>tS PASS 1 (PRES CUNTIN J) 
RESULTING DOMAIN: 
((PRES PA~S )l 
NEW FfATUQE CO~PLf>l 
((PASS" P~ES PASS )l 
INVESTIGATE THE FOLLOWING SEM,FEATURES: 
PERSON 
((THING )) 
((ACT J 1 
+ SEMANTIC FFATUREI MATCH UNSUCCESFUL 

**** TRY TO F~PAND CO~IFIGURATin~l 1 
(NIL GIVEN (jNP7 NQNFIN,VERB NIL NIL NIL QUAL )l 

• BY COMRINlNG IT WITH CONF!G OF WORr NR, 3 
t, FOR ~VPOTHESIS 1 INP~ 

1, 1, CONFIGlJR~TjON : 
(ppEO IS !INP3 VE~e. NIL Nil. ((PRES )I QUA~, ) (PRtStNT l!NP2 NOM,O~J 

NIL NIL ((U>,DfF !PS SJNG ll ([THING lJNIL, J(A (I'JP1 OOtRM N!L NIL NIL 
NIL 1N!l. )NJL )l 

<• FROM RIGHT TO LEFT 
1. 1. 1. FOR wo~n : IS 

+ WRDN~ HEAD OR NO TNAN5!TJON l~ SYNT NET 
2, FO~ HYPOTHESIS : JNF~ 

2, I, CONFIGIJRATtON 1 
(PREO !5 (!NPU COPULA '-!L N!L ([PR~S )JNIL l [PRtHtJT CHIP<! N(IM,08J 

NIL 'IL ((UNOEF 3PS S!Nf, )l ((THING 1)PJ!L )[A tH'Pl DE TERM >J!L ~!!l N!L 
NIL l NIL )NIL ll 

co FRUM RIGHT TQ LEFT 
2, 1. 1, ~OR WORO I TS 

+ WRQNO ~fAll OR Nil TRANSITION IN SVNT NET 
3, FOR HYPOTHeSIS : )>IP~ 

3, I, CONFIGURATION 1 
(PREO IS (!P1P5 Hf ,All~ FIN N!L ((PRES PASS ) (PRE& CONT!N )lNlL l ( 

PRESENT (INP? NOM,ORJ N!L N!L f(IJNDEF 3PS S!Nt; )l UT~lNG ))NIL l (~ ( 
!NPI DETE~M NIL NJL NIL N!L )>Ill. JNlL ll 

co FROM RIGHT TO LEFT 
3. 1., 1. FO~ WliRI'I I t.'3 
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SUccES~FUL ORD!R AND RELATIONS EN•l~ONM!NT T!STR 
~ATCH T"E FOLLO•!NG FEATURF COMPLE~fS: 
(A~O (NOT PASS" )~ASS ) 
((PRES PASS l (P~E5 CONTJN )l 
RESULTING DOMAIN! 
((PRES PASS )l 
NEW FEATURE rUMPL!XI 
((PASS" PRES PASS ll 
INVESTI~ATf THE FnLLOOlNG SEM,FEATU•ES: 
THI~G 

((THING l) . 
SEMANTIC FEOTUR!H MATCH SUCCESSFUL, GOMo]N I 
((THING ll 

•••• ALL TESTS SUCCESSFUL, NEW CONF!GURAT)OP• 1 
(PREO GIVE• (INPT N0Nf!N,VER8 NIL NIL ((PASS' PR~S PASS ))QUAL 

l (IS (INPS OH,All~ FHI Nil. (lPASS 1 PPf.S PASS llNII. ) (PREofNT (INPi' 
NOM,OBJ NIL NIL ((uNroF JPS SING ))t(THINr. ))NIL )(A lJNP! OETERM NJ~ 
NIL NIL NIL JNIL )NIL J"!L ll 
(D) 
•••• TRV TO EXPAND CONFIGURATION 1 

(NIL GIVeN (J~Pb PR~O,ADJ NIL NIL ~IL QUAL ll 
• ~V CQM8ININ; IT WIT~ tONFlG Of WORn NR, 3 

1. •nR HVPQTH(5!S 1 !NP3 
I, I, CONFIGURATION : 
(PRED IS (JNP3 VoRP NYI. Nil ((PRES ))QUAL l (PRESeNT (!NP2 NOM,OBJ 

NJL NIL ((IJNOEF 3P5 SING )J ((THING ))NIL l(A (JNP! IIET~RI'\ NIL NIL NIL 
Nil. JNIL )Nll ll 

c~ FRO~ ~~G~l lO LEFT 
1. 1. i. FQ~ ~OPO I TS 

+ ~RON~ HEAD OR NQ TRANSITION IN S!NT N~T 
2, FOR HyPOTHESIS : !NP4 

a, !, CONFIGURAIJDPI : 
(PREO IS (JNP4 COPl'LA NIL NIL ((PRoS llNll 1 (PRESFNT (HJP? NOM,O~J 

NIL NIL ( (UNQEF 3P5 SING ll ([TH!Nr, ))PilL ) \A (!NP! OETtRM NIL Nll NIL 
NIL JNIL )NIL ll 

<• FROM RIGHT TO LEFT 
a, !, I. FQ>i WQPO : IS 

+ WRONG H~•D OR ND T~A•SITION IN SVNT N!T 
3, FOR HIPOT"~S!S I INPS 

3, 1, CCNFJGURATlON : 
loRED tS (INP'; Aff,AUX FIN Nil ((PRES PASS ) (PRE> CONTIN llN!L l ( 

PRfSENl ()NP<? NOMoOF;J tJyL NIL ((UNDEF 3P5 SING )l((THtNG llNlL )(A ( 
!NPt QETER~ N[L NIL NIL Nil. )NIL )NlL ll 

co FROM RIGHT TD L!FT 
!, 1, 1, FOP' wa~n I tS 

o WRONG HEAO OR NO TRANSIT!O~ IN liNT NET 

WORD NR I S JOHN 
olo INITIAL PoRTtCk~S 1 
({NI )JOHN (!NP!~ NDM,DeJ NIL NIL ((NAL~ 3PR S!P'G ))((PERSON ))NIL Jl 
,!I, ~'ERGING 
(A l 

•••• TR¥ TO EX~AND (D~!FlGU~lTlO~ I 
((N\ lJO>•N IP'P\0 NLW,O~J N!l. NIL llMALf 3PS SING ))((PERSON )) 

NIL 11 
• ~y COM6!N!NG IT •IT~ cD•FIG nF ~ORO N" " 
!, •o• "VPUTHfSl5 I !NP~ 

1. 1, CONFIGLJR~TJON : 
lN!L GIVEN ([NPb PNEn,IGJ "IL NIL NIL QUAL Jl 
=~ FROM L~FT TO RJ~HT 

+ ~RilNG H~AO llR NO TRANS!TIO~ IN SVNl NET 
co FROM RIGHT TG LEFT 

1, 1, 1. FfJ~- WORD : GlVFN 
SliCCESRfUL O•~ER AND RELAT!0~8 ENVIRONMENT TESTS 
CONSULT CASE FOAPifB •ITH SYNT FEAill~fS : 
(!MALE 1PI SIN~ ll 
H·IQ TPANSTT~Or-1 l!J SEM N[!TWUWK 
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2, FOR HVPOTH~S!S I l'PT 
2, I, CDNF!GURAT!ON : 
(PRED GIVEN (1NP7 NONFIN,VERR 

IS (!NP5 AFF ,AUX Fl' ''~L ( (PA~S" 
NO•,O~J NIL NIL ((U'DFF ~PS SIN~ 

NIL ~!L NIL )NIL )NIL l'•ll l l 
c• FROM RIGHT Tn LEFT 

2, 1. 1_, f'OR \<10~'1:. : t:.tV[t\1 

NIL NIL ((PASS" 
PR~S PA;5 ))NIL 
))((THING ))NJL 

PRES PASS 
) (PPESfNT 
) (• l!'IP! 

SUCCES~FIJL OkrER AND RELAT!Q,,S ENVIRONMENT TESTS 
CUNSUL.T CAS~ FRA'ltS WITH SVNT FEAlURES 'I 
( (~ALF JPS SING l J 
+NO TRANS!TI0'' Ito .,EM ''"''0RK I 

3, FOR HYPOTHESIS : t•P• 
3, t, CCNFJGU~ATlUN : 
(NIL GIVEN !JNP8 NONflN,VERB N!l NJL NIL GU•L )) 
~~ FRO~ LEFT TO ~TGhT 

+ WRONG HEAD 0~ Nn TR~~51TIQN IN SYNT NtT 
<• FRO" P!GHT TO LEFT 

3. 1. 1 .• r·Ck l<'OI~Q : C:.!Vf~l 
SUCCfSSFI!L llkDEk ~tdl RcLAT!Ot<5 ENV!RON"I:NT H~STS 

CONSULT CASt FRAH~' •ITH ~VNT FEATU~f5 I 
((MALE 3PS SI•o ll 
SUCCfSSFUL lPAN&lT!ON lN SEMAI\TlC q.·,T~~O~l<S 

RESULT!~G TOJP~FS (F~ATURES o S1•T• • CA5E) 
[(((MALE 3PS S!NC: )l(FJ'J G2 )WHAT)) 
MHCH THE. FOI LrJwiNG HeA~T!C FUTURE'S 
((PERSON ll 
WITH FE~TUREij OF ~fSP, rA5FS 
WHAT 
THING 
NO SEM FEAlURtS ~:AT(H 
+ SEMA~lT!C ~~AlU~fS MATCH UN~UCCESSFUL 

U, FOR HVPOTH~o!o : !NPO 
"· I, CONFIGURATION : 
(NIL G!VEtJ rlNPO NONFl',i,VE~R NIL Nll NIL QUAL )) 
~~ F~OM LfFT TO RTGflT 

+ WNONG HEAQ UP NM TRANSJT!O~ IN SYNT NET 
c: FQOM ~lCHT TO LEF1 

.a, t. l, F-C'F-' v-!OP['I : GlVt!'-1 
SUCCESSFUL o•oto ANO RELITIO•S ENVIPDNMENT TESTS 
cONSULT CASE FRAMES •ITH SVNT ~E•TU~ES : 
((~ALF 'P5 liN~ )J 
SUCCESSFUL TRANR!TION JN SEM6NT!C ~ETWORKS 
RESULYING 10JPLE5 (ftiTLIRES o STATE o CASE) 

)l1JUAL ll 
l!NP? 
OFTEP" NJl 

((l(MALF. 3PS SING ))(G2 FP! hiHAT )(((MALE 3PS 5!NG JllG3) 
AP~'!?:SSEE ) ) 

MATCH T~E FOLLO~!~'G SFr1a~!TlC ~fATUHfS 
((eEPSOt, )} 
WITH FEATtJRE~ UF ~E~P. CASfS 
WHP 
THING 
NO SE~ FC ATtl11'ES ~~~ TC:H 
AI)URE..q Sf F 
PERSO~.i 

SEM FEATU~E~ ~AlC~ SUCCFSSFUL 
~>>> ALL TEsrs ~'JCC~SSFLIL, ~~~~ co~IFIGIJ~ATtoN 

(NIL GIVE" [l!,pq NONfl!i,VfP~ NIL (G3 )NIL [JU4L ) (Jil>IN (!NP!@ 
NQe.OBJ NIL 'IlL ! (e't F 3P:; ;u,r; )) ( (Pr.R$0!< )}AUuR~SSE!' ) )) 
(B) 

'***"' T~Y TQ ExPA'Jil CQttf'lGU~A.tiO!·I : 
(NJL. GIVEN CtcJPq N8,Fl!,,VtO~ '•lt. (G3 )NIL QUAL. ) (JOHN (!NP!~ 

NOM,06J NIL "!L (f'"L' 3"S SJ>,r. J}(IPtRSIJt, ))AODRI::SSEE ))) 
* PY COMBINING 11 ~llfl rO~FlG OF WORn N~. 3 

1, FO~ HYPOTHESI& : 1NP3 
1. 1, CCli'~Fir.LJJ.?o\Tiflr.•: 
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lPREO !S (JNP3 VERB Nil- NIL ((PRES ) JQUAL ) (P~EStr,T (!NP2 NO!r,tl8J 
NIL NIL ((IJNnfF 3PS ~I';,;)) ((TH!Nr, ))NIL ) (A (INP! DElE~'< NIL NIL N!L 
NIL )NIL )NIL )) 

<• FROM ~IGHT IO L!FT 
t. 1. 1. FO~ t.1flRO: IS 

+ ~~ONG H~AO OR ~10 TR4NSITIO~ IN SYNT NET 
2, FO~ HYPDT"ESIS : !NP" 

2. 1. C0NFJGURAfJO~ : 
(PRED IS rtNPU CDPIIU Nil, NJL l (P~f.S ))NIL J (PRESENT (!NP2 NOM,OBJ 

NIL NIL ((UNOEF 3PS S\NG ll ((THING lJNIL ) (A (!NPJ DEHR~ NIL NIL NIL 
NIL ) NIL l NIL lJ 

•• F~OM RIGHT To LtFT 
2, 1., 1, FOR !•!0RI1 r IS 

+ WRONG HEAD OR N~ TRANS!Tl~N IN SYNT NET 
3, FOR HyPQTH!Sl S : J'PS 

3, I, C0NFIGURAT!8N 1 
(PR€0 IS CH!P5 A~F,AIJ< FVJ NIL ((PRES PASS ) (PRfS CONTI' ))NIL )( 

PRESENT (INP2 NOM,OAJ NIL NIL ( lliNDEF 3PS ~lNG )) l (THING ll Nit. ) (A ( 
INPt Q~TE~M NIL NIL filL NIL )Nl~ )NIL ll 

<• F~OM ~!~HT T~ LFFT 
3, 1. 1, F~~ wo~o : IS 

SUCCE~SFUL OAQf~ ANn RELATIONS ENVIRDNM~NT TESTS 
"HCH THE FOLLC1"1Nr; FF.ATti"F COMPL~XES: 
(.NO (NOT PEPF" )PERF l 
((PRES PAS$ ) (PR~I CONTIN )J 
o SYNTACTIC FEATURES HATCH UNSUCCESSFUL 

WORD NR : & 8Y 
,!, INITIAl ••ATict.rS 
(NIL BY (!NP!! CASES! NIL NIL NIL NIL ll 
,IY, MERGING 
(A) 

•••• TRY TO E~PIND rONFjGURIT!ON I 
(NIL BY I!NP!l CAS!Sl NIL NIL Nit. NIL )l 

* BY CQHAINING IT Wll>i cnNF!G OF WORD NR, S 
I, FOR HYPOTHESIS : INPlM 

1, 1, CDNFJ~U~ATJON ~ 
(NIL GIVEN ClNPq NONF!tJ,vERa NIL (G3 )NIL QIJAL ) !JOHN (INPj~ 

NOMooRJ NIL NIL ((MALE 'PS SING )l ((PERSON ll ADORESSH ) )) 
•> FROM t.EFT Tn RIGHT 

+ WRONG HFAO n• Hn IOANS!TJQN IN SYNT NET 
•• F~uM Rir,HT Tn lfF' 

1, 1, l, FOR WOk~'~ I JOI-lN 
o W~DNG HE•D OR ~D TWANS!liO~ IN SINT NET 

1, 1. ?. F("'~' '•Jnfi'n : GIVEJ\1 
+ W~ON~ H~AU OR ~q T~ANSITTn~ 1~ S¥~T NET 

WORU NR : 7 HE" 
,I, JN!T!AL PA"TICL~o : 
(NIL HER [!NPI2 Pr<ON,ORJ NIL rJTl ((5!Nr. oaJ 3PS JJ ((PERS<1N ))N!(. )) 
,]1, MERGING 
(A l 

**** TRY TO EXPl~D CUNFT~URATtnN 
(filL HER (If-P!2 •Hn•J,DAJ Nil NIL ((SING 08J 3PS ll ((PERSON llNIL. 

) ) 

t B¥ COMAINING JT ~'I'H crtNF!G OF WORD Nk. ~ 
I, FOR HYPOTHESIS : TNPII 

l, 1, tUNF!~U~ATID~! : 
(NIL AY (JNPU CAHS! fJH. N!L NIL "II. )) 
•> F~OM (EFT To o!GHT 

SUCC!sSrUL DAOER A'D REI.AT!ONS ENVIRONMENT TtiTS 
NEW fF.PLiRE CO"PI EXI 
([PREP ~y ~~~~ OHJ 3PS ll 

•>>> ALL TESTS SUCCFSSFUL, NE~ CONFJGU~ATlON : 
(NIL MER C!NPI? pRflN,O"J NIL fJIL ((PREP BY SING ORJ 3PS )) (( 

PE~SON )JNIL J IBY IINPII CASES! NIL NIL NIL NIL )NIL ll 
co FRnM ~!GHT To LEFT 

1. 1. 1. FOR L~OfJD: fj"{ 

+ WRO~r~ HEan 0~ ~0 TPA~r~ITJO~! l~ SVNT NET 
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( 8) 

•••• TRY TO E~PAND COoFJOURATI"N : 
(NIL HER (]NPI? PRQN,OBJ N]L NIL ((PREP SV ~lNG OHJ 3PS )l(( 

PERbON ))NIL lCBV !JNP\1 CAHSI '·'lL '•ll NIL '•IL l''lL lJ 
• BY COM~lNING 1T WJT~I CU!JFlG OF WORn NR, ~ 
1, FO~ ~YPOTHESIS : !NP,~ 

I. I, CONF!GIIRAT]Oii : 
CNIL GlnN riNP~ Nn>~fiN,vE•B filL rGl JN!L r>IJAL l (JOHN (H,P!~ 

NOM,OB,I NIL IJ!L ( (MALf JP~ SHIG ll ((PER SOil ) ) AOO~ESSF.E ) ) ) 
•~ F~O~ LEFT TO R!GHT 

+WRONG HEAD OP"NO TRANSITI0~ 1 l~! SVNT NET 
co FROM RIGHT TO L!F1 

1, 1. t, FOF ~~0~~": JOHN 
SUCCESSFUL CIPDr.R ,o.rJI"i ~ELATIONS F.h.JVlRONMf.NT Tt.S1f; 
+~!SS!NG CA8E QO FUNCTION IN ~fM NFTWORK 

1. 1, ?, FOR WORD : G!VE~ 
SUCC!~SFUL OPO~R A•O RELATIONS ENV!Ril'MENT TESTS 
CONSULT CA~E FR~MF5 ~IT~ SYNT FEATU~£5 : 
([PREP 8¥ SING ORJ 1PS ll 
+NO T.QANS!TION J~J Sf-H ~~~T~·dHH<. 

FUNCTIONAL AND CASf SHIJCTURES 
NO STRUCTURE FD~ ;!VEN !•PUT 
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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 gi-ves a present to a present 

{2) John is given to a present 

Not accepted because (i) semantic features of 

subject do not match for tha·t viewpoint of given (cf. 

experiment 5) and (ii) semantic features of case slot 

do not match for addressee.) 

Experimental results: 

IN: 
(JOH~ GIVES A PRESEt:! TrJ ' PRESF.:I'T l 

WORD NR : I JQCIOI 
,!, !NJTJAL PARTJCLfS 
(NIL JoHN (!Npt 'rd1,U~J NJl dl! ((MAL.!' 3P~ ~!Nr. ))((Pf.R51li·J ))'"!L )l 

WQ~O NR I ? GlVF~ 

.I. !NIT!Al PARTICLES 
(NIL r.IvFS ()'lp' vf•iB tJ!I. 'HL ''rl rJ!iAL ll 
.11. ~1ERGtNr, 
(A l 
**** TQV TO ~M~A~!(~ ~~~Fl~WRATtnrJ ; 

(N(L GIVE.~ (J r!P< VF:RP '·'ll 'Ill NJL wil•l ]) 
* RY COM8lr-.Jlf>.:G If t~.J!TI! CU~'Flr; !1F ~OPn Nf.l~ 

1. FOR HV~OTHESJS : r~~1 

1. t. CO~FJGllPA1)LN : 
t'<ll JOH~ (l'!P) ,,c,.,,nPJ bll. ''lL ((MILe 3PS SJN~ ll ( 1Pf"$0N J)I·'IL )1 
:> FROM lEFT f[J PT~~:T 

+ WRONr. HF:.A!J G"< ~I( lh'Hi.SJTjOI-J IN •;;vwr t:~l 
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c• FPOM PI~t~T To LF~T 
J (I~~' 1. 1. 1 • Fr.~ 1•1:1r·(: 

.liUCrESSFUL OJ;~L~iJ b.~~r 

t~A.TC!-1 THE F('Ll_r: ... l~;'~ 
(AND p.Jr)f Or<J ) (tt-:Lr 
((MALF 3PS 5!'~ )I 
RESULTING nDMJTN: 

~ELATt~·~s E~VJR[!N~~'T 

FFATL,~E r:nr~FLE)E'S: 

TEST~ 

3PS S1~JG )) 

r(MALE "F'i ST";G )) 
p!VF;ST JG,t.TE THf F-f L1 .) ... p.Jr; -~F.~·.F-J:A.TI_IPF:Sr 

PERSON 
(fPERSrJ"-! )) 
SE~A"iTif: FfAfl.!~ts 1'.loTCr< 3UCr:~SSFUL, COf"'lt)"J 

( (PERSn>J l l 
"""" All TESTS SUCLfS5FI:L, t,F""- r_:[•t.JF!~I.lQt._TJCll. 

(PREr GTVFS (l••P? vEPB N!L N)L ~IL QUAL ) (JUH' 
N!L 'IL ((e.ALt lp; S!f.r. )l((Ptksn•, JHHL )'!L)) 

WORD "-JI( : ' A 
.I. INITIAL ••~TlrLER 

(NIL A (INP~ DE'TF~P~ ''~ll ~ill. "--lL ~J!L }) 
.II. ~EqGP~G 
(A) 

•••• TI1Y Tn E'XPA"f' r.c·"'Fl~,,RAT!tHi : 
(NIL A [J~P~ D~TFP~ NIL ~IL NIL ~ll 1J 

t Rlf Cm,.,F:!!N!I\Jr; TT :ilT;, ~(J'·JF!r: r:F \.lirPI') td?. ~ 

I. FO~ HYPQT-FS!5 : !NP? 
1. 1, C0t'F'Ir-·_,~t,TJfJI~: 

(l"-iP1 NOM.rJ~J 

(~R~D Glv~~ [l~!P? ~FQR ~ll. NtL N1L ~LJjL ) (JO~~ (l~Pl ~r1M.O~J ~~IL 
NlL ((•AL~ 305 ohr, )){(PfOSr·" ))'!L l"IL ll 

c= FROM RT~HT Tr l_FFT 
1, 1. 1, F 1 11~ ~nRn : G[V~S 

• W~ON~ '~EAG UP ";~ T~~~~ITIO~ 1•1 SVNT ~iEl 

WORD NR : u P~ES~~T 
,1. TNITlAl PA~TTCLFS : 
(CN1 )PRESP·JT riNPa IHP~.c~QJ NIL ~~IL rC!PS sp~r. )1 crr~oq~,r~ 11~JIL )l 
.II. M!;RGV'G 
(A l 
***• T~Y Tn f'XPAI\<D tP' FlGl.'f..'iATJ(JN : 

({N1 )~RESE~T rr•;pa •1nM.~~J NIL NIL ({3PS St''G Jl(CT~JNG ))~TL )1 
'* RY C0MBlNJI\JG IT ~ITH cr•~FlG nF ~O~r ~~P. 3 
1. FO~ HlfPUT~ESTS : ~~~' 

1. t. C0 1 JF!r.:JQ,:.T~rp~ : 
(t~!l A (p!P'3 f'IETE:_,;>-_• ~ Tl ~-Ill I;]L ~'ll J) 

=> FRr"l~ L~Fl 1 rJ klP'T 
SliCCL~I:l.FIJL Tf..'fl.i'~i qr1r_ FRn"' (~.1 1 1 
Tn THE" ,'~f:,.- <;Tt.Tj; (';') (~J'-1 Flu Nf:. ) 
MATCH TH~. FrJLL<>•·J~ ·~ j:.~AT!JPE ri),..PLEXES: 

SING 
1(3FS STieG 1) 
RES11LTING 11rP·"lllf' 
((30~ .)INC. )I 

~f~ FFATURF [~~Pl~~: 

( (Lifl__l['ff ~CI<; t,J: '; 1 I 

,.,.,, ALL TEST'i _JuCCf;;,.:-,~ ·1., Nf~ CONF!G'- 1 !=(Af~0f'.' : 
-((N£1 FPJ ·.,;.., ,._,;;,;~';iJ.'c!T (lNP~ -~~··· ... ,nAJ "-!ll ~ill (liJ'\JIH:Fo :!P!1 ~l~G)) 

((THP·Jr; n~IIL 1 (A cr·;!)-_l IJ€:'HP~· ~J1L ~·Tl ~JlL r.J!L ]~J!L )1 
c: FR(I~1 J:(Jr;~T 1r L;:!=T 

1. 1. 1. Vrrp ~nt<r,: A 

l B I 
*'*** T~lf TQ E"'I~A"'l[· Ctj',~ '!1· 1 'Pr.TJII~, : 

((N~ Fl~~ ~~ )P~f=SF'•·T (l~.Pu ~n~·.nRJ 'Tl NIL ((U~rl~f 3PS SJ~IG ]] (( 
THJNt; ,11-.JIL )(A (1\IP~ q:_:TFPt• ~-Jl -~ll ~<'TL r.1!L P.JTL_ )) 
* By CoMe!~I~G TT w!TY ((l~Fl~ ~F ~O~rr NR. ~ 
1. FOR HWPnT•F~!S : t•P2 

1. 1. C0!'-'Fli.IJRt:.1JC'J~,: 
(PRED (,JVtS (J -~P? V!:~.-; l•ll ~'ll I~!L r;Jt-.L ) (JO~~J (lNP~ '\IO~,.OJ1J NlL 

NIL ((."ALE 3•s sFG 11 (IPfOSO>·• ll'ill. 1'll )) 
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<:a: FROM QfGHT Tn LF.FT 
1. 1. 1. FO~ wnRO ~ ~JVES 

SUCCESSFUL O~Df; 6~0 ~EI_ATJO~S ENVIRONt1f~T T~~lS 

CONSULT CASE FOA''ES WjTH IYNT FEATUR~S : 
( (UND~f 3PS S lt G ) J 
sUCCEg&fliL TOANsJTION IN SEHANT!C NET•ORKS 
OfSULT!NG TRJPLES (FEtTIIRfS * O.TATE * CASf) 
( ( ( (UNDEF 3PS SING ) ) (G2 FIN 1 'HAT l ( ( (U~OEF 3P5 SlW' ll (r.] ) 

ADDRESSEE ll 
~ATCH THE FOLLDWJNj SEMANTIC FEATURES 
((THING ll 
~!TH FFATUN!S OF AfSP, CASFS 
'..JH AT 

THINr; 
SEM FEATURES ~lTC" SUCCESSFUL 
AOORnSEF~ 

PE~SC'I 
NO SEM FEATURES MATCH 

>>>> ALL TEST$ SUCC~SSFlll• NFW tO~IFJGlJRATJON ; 
[NIL GIVES (!'ip~ VF~RB ~ill (G2 FIN )NJL Ql;AL ) (JOHN (JN<t 

NOH·O~J NIL NIL rc~•LF ~•s sp,r, lJ((PtR<Wtl ))~·n JNIL )(PR~SF'H (!NPu 
;;QM,ORJ NIL NIL ((•H:nfF 31'S SING ))((TH!'JG l)l,HAT )(A (J'IP3 <lFTERM 
NIL NIL NIL NIL J'IL lll 

WORD NR 1 5 TO 
,!. !N!T!Al PAOIJClFI 
(N!L TO ()Np~ CA•esr 'TL NJL NIL NIL )) 
,I!, MERGING 
(A 1 
*••• TRY TO E~PANQ crNFJ~lJP'TlON 

(N!~ TO (I~P5 CA'f.S! ''ll fill "It I<IL l) 
t RY COMBINI~~ IT WlTY cnNFtn OF WO~D ~!~. n 
1. FOR HV~OTHEStS : JNP~ 

lo I, CONF!GU~ATIUN : 
(NIL GIVeS ()NP? VfR" Nll (C,~ FIN )NIL QUAl~ ) (JOH" (!NPl ~OM,09J 

NIL NJL ((MALE 3PS ST"G )]{(PERSON l)N!t_ )NIL )(P•EHI'T CJNP4 NnM,ORJ 
NIL NIL ((Uf,DE.F lPS Slf'" ))((THING ))>~HAT )(A (INPl llETfRM NIL NIL 
NIL NIL )NIL ll) 

•> FROM LEFT TO •lGHT 
+ WRUN~ HE~n 0~ NU 1~A~SlTIO~ IN SYNT ~El 

co FROM RIGHT TU LEFT 
1. 1. 1. FOR ,,··1~-1:!:' : PRESEII.JT 

+ i.I!Rl)Nr. HEAD Ot.l lllJ TR,a}JSJT'ION IN SVNT ~ET 

1. 1. ?~ Ffl~ :"nPn : G!IJF.~ 
+ WRO~G HEAO nr '·1 0 TRANStTI~~ IN SVNT NEl 

WORD NR : b A 
•I• INITIAL PAPTJCLFS 
(NIL A (INPb nttfPM ~JL ~IL NIL NIL ll 
.II .. MERGING 
(A) 
**** TQY TO EXP~ND cn~IFtGURAl!~~ : 

(NIL A (JNP~ OETFPM NIL NIL NIL NIL )) 
., A'Y C,M~.TN!NG tT !.Jil\-1 C!.!.'·Ftr, OF WORD ~-~~~" , 
I, FnR MYPOTH!SIS : TNP• 

1. 1. CO~IFJG0~ATtn~ t 
(Nil,.. T('J (piPS (!t::,E"T ~JIL Nll ':Tt. ~•lL )1 

=> FROM LEFT TO ~JG~T 
• W~ONG H~40 nR r,JO lPANqiTtON IN ~YNT ~lET 

<• FROM Rl~HT IQ LffT 
1, 1. J • FCrR 1</0Rfl : 10 

+ ~RON~ Hfh~ [TR ~~ lRAN$lTIO~ lN &VNT ~ET 
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WORD NR I 1 PR~SENT 

oio INITIAL P,OTJCLEI : 
((NI )PRESENT 1INP7 Nc•·""J NIL NJl ((3P~ SJ•~ )l ((THIN~ ll"IL 11 
.I!, ~ERGING 
(AI 
**** TRY TO EXPANr CDNFJGUR~TION : 

((NI )PRESUiT (!NP7 ><!JM,nRJ ''ll ''IL ((3PS SING ])([T"Jr'G JP'!L 11 
• RY COMBININ~ IT WITH cO~JFlG OF W0H0 NR. ~ 

I, FOR ~YPOT~ESIS : JNP~ 

I, I, CONF!GLI~Al!Ot• 1 

(~!LA (INP6 DElER• •lL NIL NIL NIL )) 
=> FROM LEFT TQ O)GHT 

SUCCESSFUL TW~NS!TION FRn• (•l 1 
TO THE NEW STATE(S) r•• FIN N6 
MATCH THE F!iLLD~1 ING FF/ITit~E. CClnPLE:.XE'S: 
SING 
((3PS S!NI; )) 
RESULTING oriMAl~l~ 

( (JPS SING 1l 
NEW FFATURf [OMPL~X: 
f!UNDEF 3P~ SI•~ I) 

>>>> ALL TE~TS SUCCESSFUL• NEW CONF!~URATIO• : 
(fN" FIN N6 1PRESF"T ()NP7 NOH,08J NIL NIL ([UNC!F 3P. Sl•G )I 

[(PIING ))NI~ 1 (A (INPh UFTERH 'II NIL NIL NIL )NIL )) 
c: FRQM RIGHT TO l~FT 

1. 1. 1, F"(JP l'r(1Pn: A 
o WRONG H!~D u• NQ TAANS!l!ON )N SINT NET 

CBl 
**** TRY 10 ~VPAND CONFTG~PATIO~ : 

((Na FIN Nb )POF5ENT (JNP7 N~'1,0~.t NIL NIL ((UNDEF 3PS SI''G)) (( 
THJHG I)NJL I (A [JNP" rFnH~• nL '<ll 'TL t.IJL lN!C )) 
*BY CClfi'IBINlNG IT Winr r:rJNFtr; nF 1110Rb ~~R, '1 

I, FOR ~YPOTHESI$ : !NP' 
1. t. CON~IGURATJON : 
[NIL TO (!NPS CASE~! NIL NIL NIL NIL ll 
:> FRO~ LfFT TO ~lG~r 

sUCCESSFUL '""''S!TlON fROH (>14 FIN N~ 
TO THE NEW STATECSI I rc5 FtN I 
NE~ FEaTURE cO•PLE•: 
((PREP TO IINOtF 1PS SI~G )l 

>>>> ALL TESTS SUccESSFUL~ NF~ cn~Ftr;LIRATION 1 
((N5 FIN )PRFSfNT ((NP7 N0M,OAJ NIL NIL (IPR~P TO UNnEF 3PS 

SING ))[(THING lh1t1. HA q,,p~ OflfPM '•IL Nn NIL Nil, l"ll )rTO ll'P' 
CARES! NIL NIL NIL NIL ]NIL )) 

<= F~QM PI~HT TC LEFT 
l. 1. 1. FOR W~NO : TO 

+ WRONG HEAD OP ~0 TRANSJTJON IN SY~T ~FT 

(C **** TRY TO EX~ANO rrJNFJ~li~ATlriN : 
((N5 FIN IPRe&ENT [JNP7 Nnn,r~J NIL NIL C(PPfp Tn UNrEF 3PS SING 

))((THING I)''IL l(o (!'IP• LlE'H•~ •JJL t"JL Nll ~JI )Nil )(Tr (HIP<; 

CASES! NIL NIL til[ ~;Jh l '·'11. Jl * AV rn~BINTNG IT WJ1~ cr~irl~ OF ~n~n ~~:. a 
!, FQR HVPOTHFS15 ' lNPO . I 

1. 1. CC1~ 1 Fl~~~~~,JnN ; 
(NIL GIVFS (l'JP? V""il NIL (C.? F!tt )NIL OLIAI. ) (JUf<N [!NP! ~OM,OHJ 

NlL ~-.JIL. {(MALE: 3.PS c;pJ.f,- 1'((PfPS0N )11-'IL )t~IL )(P~ESFNT (tll.tP4 NQM·,nn 
NIL NIL ((Ut,nEF 3P5 '>I'll; Jl ((TI-t!Nf. )lhHAT l (A (!"P3 I'ET<"" Nil. NIL. 
NIL NIL ]NIL 111 

~~ F M l.EF 0 ·l~H 
+ ~IROMG HEAr (;f.( r>.j[J 1RM-.I~JTJPr.· pt SYt-Jl NFT 
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co FROM RIGHT Tn LfFT 
1. 1. J. FnF' WORn : PPFSFNT 

SUCCESSFUL OPOfP ··~ ~FLAT!O'IS fNVIRnN.~NT Tt5T~ 
tMlSSJNG C:.D.SE r'lR FUNCTl.nt- IN .:;t_M H?.T>·'QI-(t< 

1. 1 2. FOR ~iORD I ~lVE~ 
SUCcEiSFUL DRDFO acu AELITIDNS FNVIRD•~E'T TfSTS 
CONSULT C41E FRaMES WITH SVNT FE4TUR~S 1 
((PREP TO UNnEF !OS Sl~~ )) 
~UCCE~SFUL TPoN~IT!ON Ifl SEMANTIC •ET•o••~ 
RESULTING TP!PLES (F!ATU,oS • ~TATE • roS<l 
(C((PREP TO \JNNf',3PS Sl''G l)FHI ADPRES~ff ll 
MITCH THE FOLLOWING IE~A'Tit F!ATUNEB 
((THING 11 
~lTH FEATUPFS ryF RfS~. rA~ES 
ADDRESSEE 
PERSON 
NO SEM FE4TUPE5 ~ITCH 
+ SEMANT!C FOTUPE~ M4T(H l"JSIJrr,ESSFUL 

FUNCTIONAL AND CISE STRIJrTURES 
NO STRUCTURE FOR GIVE~ INPUT 

INI 

(JOHN tS GJV(~ TO A P~~S~NT l 

WQ~D NR : I JQNN 
o!o INITIAL PARTICLES : 
(~II. JoHN (!Npt NoR,oBJ NIL N!L !CMAL~ 3PS SING ))((PERSON JH,Il.)) 

WORD NR I ! !$ 
olo INITIAL PARTICLES : 
(NH Is (!Np2 yEpB t'lL NIL ((PRES l) QIIAI. l) 
!NIL IS IINP3 COPULA NJL NIL I!PREI l)N!L )) 
(NIL !S (1NP4 AI'F,Aux r<!L NIL ((PRES PASS ) (PRES CONT!N ))NIL )) 
,!J, MERGING 
(A) 

•••• TRV TO FXPAND CONFl~URAT!~N 1 

(NIL !5 C!NP4 AFF,AUX NIL NIL [(PRE~ PASS ) (PREo CONT!N ))NIL )) * AV COM8INING IT WITH CONFIG PF WORD NR, 
!, FOR HYPOTHESIS I !HPI 

1. l" CONFIGURATirJ!,! I 

(NIL JOHN (INPI •OM,O~J NIL NIL ((MALE !PS SING )J((P~RSON l)N!L )1 
•> FROM LEFT TO Rjr,HT 

+ WRONG H!AD OR NO TRANSITION IN SVNT NET 
<• FROM RIGHT TO ~~FT 

I, I, 1 , FOFi WORC : JOhN 
SUCCESSFUL ORDfR AND RElATJO~R ~NV!RONMENT TESTS 
MATCH THE FOLLOWING FEATURE COMPLEXFS: 
(AND 3P8 fAN!) SING (NtJ1 <JAJ )l) 
CCMAlE 3P5 SlNG )l 
RESULTING ~DHAJNI 
((MALE 3P5 S!NG )1 

>>>> ALL TESTS SllCClS,FUL, NEW CONFIGURATION 
(PRED IS (!NpO Af',AUX FlN NIL ((PREs PASS )(PRES CONTHJ ))NIL 

) (JOHN (INP! 'JQN,OBJ >~lt. ''ll ((MAl-E ~PS SING )) (CPE,StlN l)>'Tl HHL ll 
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(8) 
**** TRY TO E~PANO CUNF!GURATION 

(NIL IS (!~P3 COPULA •IL NIL ((FRFS lJNJL ll 
* RV COMBINI~G !T WTTH CO~F!G OF ~ORn NO, 

1, FOR HVPOTH~S!S : !NPt 
I, I, CONFIGURATION : 
(NIL JOHN (!NPl NUM,O~J NIL NIL ((HAlf ~PS 51NG lJC(PERS[)N l)NIL ll 
•> FROM LEF1 TO RIGHT 

+ WRONG HEAD n~ NO TRA~S!T!ON IN •Y•T N!T 
•• FROM RIGHT TO LfFT 

1, 1. 1. FOR wClRO : JOH~j 
SUCCESSFUL OAP~P AND RELATIONS ENVIRONMENT l!STS 
M•TCH TH~ FOLLU~!NG FEATURE COMPLEXES: 
(AND 3PS (ANn [N['T OBJ ISING ll 
((MALE 3PS SING Jl 
RESULTIN& OO~AJN: 
((MAL[ 3PS SING l) 

>>>> ALL TESTS SUCC~SSFUL, NEW CONf!GURAT!UN : 
(PRED IS (!NP3 COPULA NIL NIL ( (PP<' l) NIL l(JOH'J ( l''Pl 

NOM.OBJ Nil NIL ((MALE 3PS SING l) ((PERSOt·' ))NIL )NIL ll 
(c) 

•••• TRY TO FIPANU CO•FIGURAT!ON : 
(NIL IS ( INP? Vt~~ NIL Nli. ((PRE~ l l QUA\. )) 

• BY COMBINING IT •tT" C0NFIG OF WORn NP, 1 
1. FOR HYPOTHESIS : !NP\ 

I. 1 0 CONFIGURATION I 
INIL JOHN (lNPI ~'<IM,O~J NJh NIL ((M>lc 3PS SING )I ((PER80N Jl~'lL" )J 
•• FROM L~FT TO RIGHT 

+ WRONG HEAD OR •o TRANSITION IN SYNT NET 
co FROM RIGHT TO LE~T 

1, 1. 1, FOH WORil : JOHN 
SUCCESSFUL OROFP AND RELATIONS ENV!RONMtNT TtSTS 
M.TCH THE FOLLUW!NG FEATURf COMPLeXES: 
(AND 3P5 (ANIJ !NOT OSJ lSINO ll 
((MALE lPS SI~G ll 
RESULTING DOMAIN: 
((MAlf JPS Sl~G )1 
lNVfSTIGATE THE FOi.LOW!NG SEM,fEATURES: 
(NOT ~ESTIRC ) 
((PERSON ll 
SEMANTIC FEATURES MATCW SUCCESSFUL, DOM•!N I 

((PERSON ) J 
>>>> ALL TESTS SUCCESSFUL, N!W CONFIGURATION I 

(P~ED !S (INP2 Vt~~ NJL Nl~ ((PRES l)YUAL )(JnHN (JNP\ NOM.O~J 
NIL ~I\. ((MALE 3PS ~lt·iG ))((PfRSOt< )H'!L JNII. )l 

WOPn NR : ~ GTVE~l 

ol. lNll!AL PART!CLF~ : 
(NIL GIVEN (!'JPS PRf0.~rJ NH NJl NH QUAL ll 
(NH, GIVEN (l'lP6 'Jl"lfJN,VrR8 NlL ~ill. t'IL QUAL )) 
(NIL GIVEN C1t1P7 Nt'''FJN,Vr"RB NIL NIL NIL QuAL ll 
(Nil GIVEN (tNPB NO>:>rN.VEill' ~'IL f'Il NIL QUAL ll 
.1!. MERGJNr, 
(A l 
**** TRY TO EXPANI' CnrJFIGURAT!Dti 

(Nil GTVEN (HJPe t:(r~JFlf\I.VEPH ~~IL NTL ~J!L (~UAL )) 
* RV CQM~lNINr; IT !.o;lTH C(1~'f-1G fJF WOR!) NR. 2 
!, FOR HVPOTHFS!$ : !NP~ 

I. 10 CDNF!GU~Al)ON I 
(PREO IS rl1JP~ VcRR tdL Nil .• ((PR<S )JQltAl l (,JOHJC (!NPI NDM 0 Q~J fJIL 

Nll ((MAI,.E 3PS SING )) ((P[RSO'' llNII. lNJL )) 
co F~OM RIGHI Til lEFT 

t. 1. 1, FO~ WORP : IS 
t WRO,IG HEAO OR tl(l T~H'S!T!OI' l' SVtH NET 
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2, FOR HYPOTHESIS : !NP~ 
2, I, CONF!GURAltnN : 
(PRED IS (JNP3 COPIILA N!l Nil l(PRf.S ))N!l l (JOHN (!NPI ~lnM,LlHJ 

Nil. NIL ((MALE 3PS StNG l)((PE~SON lHJ!L )NIL ll 
co FROM RIGHT TU I.EFT 

2, 1. 1. FOR l<i{IWO I lS 
+ WRONG HEAD Qp NO TRANSITION IN SYNT NET 

3, FOR HYPOTHESIS : tNPI 
3, I, CONFIGURATION I . 
(PREO 15 (!NPI AFF,ALI~ FIN NIL ((PP!S PAS• )(PRFS CONT!N ))NIL)( 

JOHN (INPI NQ.,,OBJ ~JIL NIL ((~1ALE 3P~ SING ll ((PE~SQ>J ))Nil l~'ll Jl 
co FROM RIGHT lD LEFT 

(81 

3, I, l, FOP wORD I IS 
SUCCESSFUL OROE" AND RELATIONS ENVIRONMENT TESTS 
MATCH THE FOLLOWING FEATURE COMPLEXtS: 
(AND (NOT PERF' )PfRf ) 
({PRES PASS ) (PRES CONTIN )1 
+ SYNTACTIC FEATLIRfS MATCH lHISUCCfSSFUI. 

**** TRY TO EIPIN~ CD~'I~UeATlDN : 
(~!L G!VF~J (l,;PT "nNFjN,Vf.R~ N!k NtL ~Ill, QUAL )) 

o ~y COMBINING IT •!TH CONFIG OJ wnRD NP, 2 
I, FOR HVPOTHf515 : INP? 

I, I, CONF!GURaTJON : 
(PREO IS (!NP? Vfi<G >il~ NIL ((PRES ))QU~\. l (JOHN (!NPI NOM,OHJ NIL. 

NIL ((MALE 3PS SING )) ((PERSON ))Nil.. )NIL )) 
co FROM RIGHT TO LEFT 

I, I, I, FD• WORh l IS 
+ WRONG HEAD UR Nr TRANSITION IN SYoT NET 

?, FQR HYPOTHESIS I t«P3 
2, I, C0NF!GURA1Jn• 1 
cP•En !S [INP 3 CUPULA NIL NIL ( lPR~S ))N!L J(JDH~J (JNP\ NOM,OBJ 

NIL NIL ((MALE 3PS gl,1r. ))((PERSON ))NIL )NIL ll 
co FRDM ~lGHT To LEFT 

2', 1. 1, F'C1P wo~<n : ts 
+ ~RONG HEAU U~ ND TNANS!TION IN SYNT NET 

3, FOR HvPOTHfSIS 1 JNP4 
3, I, CONFIGURAT)DN : 
(PREO [5 (JNPI AFF,AIJ' FIN NIL ((PRo~ PASS ) (PRES CONTl'l ))NIL ) ( 

JOHI·l (HJP! NOM,UBJ trJL "'L ((''ALE 3PS SING l) l(P~RSON ))NIL lNlL )) 
co FRO~ ~!GHT TQ lEFT 

3, l, 1, FQ~ ~QAD I IS 
SUCCESSFUL DNPEO A•~ REL•T!ONS fNVJ~ONMENT T~STS 
M4TCH THf fDLLO•I~• FEATUAE C~HPLEIESI 
(AND PASS (NnT PAS~" )) 
((PRES PASS )lpoES Cll'TJ'j ) l 
PESULTJ~IG DO~ATN: 

((P~ES PASS )1 
N~~ F!ATURF [Dt•PLE•: 
((PASS' PR[i PAS~ II 
INVESTIGATE TMb FULLUWING S!M,FEATURESI 
PERSON 
((PER SO>' 11 
~EMANT!C fEATUN£9 ~ATCH SUtCtSSFUL, DUMA!N 1 
((PER SO" ll 

>>>~ ALL TESTS Sl!CCfSsFul, Nf~ CONFIGURATION I 
(PR!D GIVEN (fr•P7 NONF[N,VfRR Nil ~!L ({PARS" PRES PASS )!QUAL 

)(!S (1NP4 AFF,AU> Ht·l fll~ ((PASS" PRES PASS l)Nll. )(JOHN flNPI 
NOM,QBJ NIL N!L C(M>lE ~PS SJNr, ))((PERSO~ ))NIL l•'ll H'll. ll 
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-+C) 
*••• T\of'Y TO E'X~Af\10 Cr~~~Flr.lJP.,q!Df'.l 

(NJL GIVEN (!NPb •ON~!N,V~R8 NIL NIL NIL DUAL )) 
* "' CDM~!N!NG !T WfTt• CONF!~ OF •ORO NR i 

1, FOR HYPOTH!!li : JNPI 
1. 1. CONFIGURATlON r 
(P~EO IS (INP2 VfY~ I'll "II. {(PPU }}QI"L ) [JijHt; (INP) 'Uf-,OHJ ,·qL 

N)L ({MALE 3PS S!"G 1)![P,RSOII J)NIL )Nll )1 
ca FROM ~I~HT TO L~fT 

t. t. 1. Ff)!'; '•IOJ.'f): IS 
+ ~RO~~ ~EAD U~ Nn T~ANSiliU~i lN S¥NT NET 

2, FOR HyPDT•ESIS 1 T•P~ 
i. t. CO~F!GURAlluN : 
(PREO !5 (]fJP3 COPULA >ill N!L (!POE.< 1 )NIL l (JOe» {!"!PI NO",I•'iJ 

NIL NIL ((MAI.E 3PS S!'IG 1) (~PfcR~Of! ))f<!L )I•Il )) 
<• FROM QJGHT lO LEFT 

2. 1 • 1 • r o P t•l r1 f.? n : r s 
+ WRQ~G HEAD OP Nn TRANSITION IN SyNT NET 

3. FO~ HYPOT~ES!S ! J 1 ~P~ 
3. t. CO~FIGll~AllDN : 
(PRE!') I~ rp ... •PU AFF'.b.:JX F1!1 t-J!L ((PR~:S FAS~ ) (PI·n:.~ t.OrJT{rl )1Nll ) ( 

UOHN (INP! NO~.OBJ I'lL •IL {(HAl! 3PS SINr. )J((PERSON )JNTL l'<IL )1 
c: FRO~ RIGHT TO LEFT 

3. t. 1. FOR :.oJ('IPil I IS 
SUCCE~SFUL OW~f· ANn ~PLATJCNS ENV!OUNMENT 1~51~ 

MATCH THP FOLLO>i!''l, FUTU~E COilPlDfS: 
(ANM (NOT PA~S'' )fASS l 
((PRE~ ~ASS I (PPU C.ONTl'l )J 
RESULTING DOMAIN! 
!(PRES PASS )) 
NE~ FEATURE rn•PLEX: 
((PASS" PRES PASS ll 
~NV!:&Tl(;An lHF. H•Llll"l''G SE,I,FEATli~ES: 
THING 
((PEi'SrrN ll 
(!PROPERTY lJ 
+ SEMANTIJ: FUTU><E~ I1ATCh L;NSUCCESFUL 

~bb~~~~~~~~~~~~----------__J 

*•** TRY TO EXPAND CQ~FlG~J~~TlON 
(NIL GIVEN (INP5 PRED,AOJ NIL NIL NIL QUAL )) 

• >'V COMBINING IT w)TH COio<!(; QF WO~<n NR, 2 
I, FOR HYPOTHESI$ : l•P< 

I, I, CONF!GURATJO• : 
(PRED IS Chjpi? VERB Nil.. NIL ((P~t~ ))IJUAL ) [JOHN C!'JP!. NOM,OHJ NIL 

NIL ((r1ALf 3PS SltJG )) ((PERSON ))N!l. )NIL lJ 
<• FROM PIG~iT TO LEfT 

1. 1. t. FOW WORl : IS 
+ ~IRONG "EAD UR t!O TRANS!TIO' IN SVNT NET 

2, FOR HVPOTHEIIS : !NPJ 
?. 1. CONF!GURATIU~' : 
[P~EO IS (INP3 CQPIILA r•IL >Ill ((PRE.<; ))NIL ) (JOHN (!NP! Nll•,C18J 

NIL NIL ((Mnf 3PS S)r,,; l) ((PI:.RS[1tJ Jl"ll. )NIL )) 
<= F~OM RIGHT Tt, l~FT 

2. 1. t. F0R W(IR~ ; IS 
+ ~RO~G HEAn OQ '~0 TRANSITION IN SVNT NET 

3, FOR HYPOTHFS!S : !NP4 
!. !, CDNFIGURATJO• : 
(PRED !5 (!NP4 AFF,AIJI FIN NIL ([PAE5 PASS )(PNFS CONliN llN!L l( 

JOf<N (!NP) ~OM,OBJ "ll r<IL {(HALF 3PS S!~G )l ((PER~QN ))NIL l"ll. ll 
<• FROM P!.HT TO 'EFT 

!. 1. t. FOR ~~JORO : JS 
+ t.RONG HEAD ('R "n TRMJS!T!O'i IN SVNT NO 
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WORD NR I ,4 TO 
,1, !N!Tl-L OART!CLES 1 
(NIL TO (!NPq CASES! NTL NIL ~TL NIL ll 
,11, MERGX.lG 
( A l 
**** TRV TO E~PANO CONFIGIJRAT!ON 

(NIL TO (!NPq CASES! ~IL NIL N!L NJL ll 
o BY COMBINING IT WIT~ CONf!G OF WO~n Nk, 3 

I, FOR HYPOTHFS!S : !N~5 
I, I, CONFIGURATION 1 
[NIL GIVEN [JNPS PRfn,ADJ NIL NJL NIL QUAL l) 
•> FROM LEFT TO RIGHT 

o WRONG HEAD 0" NO TRAN~!TJO~ IN SYNT NET 
co FROM RIGHT TO LEFT 

1, 1. 1, FOR wORD I ~IVEN 
o WRONG HEAD 0~ NO TRANSJTJO~ !N SYNT ''ET 

2, FOR MYPOTHE515 : !iPb 
2, I, CONFIGURATION : 
(NIL GIVEN (JNP~ NONFT•,VE~R "!L NIL NIL QUAL )) 

=> FROM LEFT Tn PI~~T 

+ W~ONG ~f~O U~ N" TRAN~JTIO~ lN SYNT NET 
c= FROM DtG~T TO LEfT 

2, 1. 1, FOR llli)Fi:O : (;[vE.r-., 
+ WRCNG HEAn nR ~{l TRAtJ~ITtON I~ SV~T ~~T 

3, FOR HYPOTHESIS : JNP7 
3. 1, C0NFIGURAT1(1"! : 
(PRED GIVFN (lNP7 NQNFIN,VERB NIL NIL ((PASS' PRt5 PASS ))QUAl J( 

IS I!NPa HF ,AUX Fl~r Nll ( (P•~o' PRB PASS )JNJI. ) (JQH'J (IN PI NGM,Ot\J 
~IL NIL ([MAl~ !PS SI•G IJ(IPE~R"• )JNJL )NIL )NIL )) 

ca F~OM ~IGHT T{1 L~FT 

3, 1. t. FOR r!n~D : GIVEN 
+ WRONG HEAn n~ NO TRANSJT!O~ IN ~VNT NET 

a, FOR ~YPOTHESIS : I•PS 
4, t. CONFlGURATIO~J J 
(~IL GIVEN (INP~ NnNFl'i,VER8 NIL NIL ~IL QUAL )) 
•• FROM LEFT Tn R!OHT 

0 WRONG HEAl) rJR ,,n TRH<S!TION !>l SYNT N!;T 
c• FROM R!f,HT TO LEFT 

4, 1. 1. FOP wORD I GlVF~ 

0 MRCNG HE•D OR NO TRANS)TTCN IN SIN! NET 

WOP.D W~ ; 5 A 
•l• JN!TIAL PARTICLE' 
(Nil- A (!NPt~ DETERI'.'TL I•H. NIL NIL ll 
eli, MERGING 
(A I 

*•** TRY TO EXP~~p· tONFJGllRATinN 
IN!L A CJNPIC otTtR• ~IL N]L NIL NIL )) 

* ~~ CaM6lolNG IT •ITH CCNF!G GF WORD NR, a 
1, FOR HvPQTHES!S I lNPq 

1. 1, CONFIGURaTION I 
INIL TO (!NP9 CA~ESl 'll ~lL NtL NIL ll 
•> FRO" LEFT TO RIGHT 

+ WkOt-~G l"iEAG 0~ Wl TIHrJ!5TT!D~I l"'J SYNT Nr=.f 
<: FROM RIGHT TO LEFT 

1. l. 1, FOF ~·.n~:n : TU 
+ \1-!RO,.Jt; j.jr AO (J~ t.!() T~ at!Sl T !Of'.. IN .S\'t-..T NET 
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WORD NR I h PRES~NT 

,I, J~!TI~l PART!~LtR 1 
((NI )PRESENT (!NP\1 Ntl>~,~RJ Nlc 'IL ((3P~ SING l)C\TH!f'G JJNIL)) 
,!!, ~E~GHJG 
(A) 
**** TRV TO EXPAND Cn~Fl~URATION I 

((NI JPRESENT (!I'P!I NC•,u•J NIL NIL ((!PS SING ))(rTH!NG )J'!L Jl 
• BY COMBINING IT ~IIH rnriF!G OF wORn NR, 5 
I, FOR HYPOTHESIS I INr\0 

I, \, CONF!GURATfllN 1 
(NIL A (!NPI~ OFTEPM NIL NJL NIL NiL )) 
•> FROM LfFT Tn ~IGHT 

SUCCESSFUL TRANSIT!nN FROM (NI ) 
TO THF. NEW STATE (5) I (Na FTN No ) 
MATCH THt FOLLO•ING FEATURE cnHPL!X!Sl 
SING 
( (!PS 01 IJG , 

RESULTTNA DOMAIN: 
((3PS SING ll 
NF.W FEATURE CDMPt.FX! 
(IUNOF.F 1P5 &lNG )) 

>>>> ALL TEST& SUCCt&SFl'L 1 Nf• cnNF!GURATjON I 
((NO FIN N6 JPPESH•T (!NPII NOM,O~J N!L NIL l(UNOH 3PS Sl~G l 

)((THING ))N!~ J{A IINP!~ OETER~ NIL NIL NIL NIL )NIL 11 
<• FROM RIGHT TO LEFT 

1. 1. 1, fOR ~0~0 : A 
o WRONG HEAD OQ NM T~ANSII!ON IN SV~T NET 

( B l 
**** TRY TO ExPAND CONFI~URATIQN I 

((NO FIN No )PRESENT (INP!! NOM,OB,! NIL li)L ((liNDEF 3P~ SING))(( 
THING llNJL IIA llNPto GfTFN• NIL NIL NIL '!L )NIL)) 
o ~y COMBINING IT wiTH CDNF!' nF wnwa NR, a 
I, FOR HYPOTHt~!S : JNP9 

I, \, CONFIGURATION ! 

(NIL TO (JNPq CASES! NIL NIL NIL NIL ll 
•• FROM LEFT TO O!r.HT 

SUCC~SSFUL TRANSITION FROM (N4 FIN •• 
TO Trtf NEW STATf (S) I (,,5 FIN ) 
NEW FEATURE CDMPLEI: 
((PREP TQ UNDEF 1PS SING Jl 

>»> ALL TESTS SUCcESSF!IL, NEW CO~JF!G~RIT!QN 1 
((NS FIN 1PRFSENT (!NP!\ NOM,OBc! NIL NIL ((PREP TO u;loF.F 3PS 

SING l)((TH!Nf. llNit )(A ClNPI~ IJETERM NIL' NIL NIL NIL )NIL l(TO ( 
INP9 CASES! NIL NIL NIL NIL )NIL )l 

c: fROM RIGHT TO L<~T 

t. 1 I 1. fO~ WQj:H) : T{) 
o "RONG H!AO OR Nn TNANSjTJUN IN SVNT NET 

rn 
**** TRY TO EXPAND CnNFIGLIRAT!ON I 

((~5 FIN )POfSENT (jNPll NUM,OBcl NIL NIL ((PREP TO liN(JF.F 3PS SING 
l)((TH!NG )I NIL l [A [piP!~ 00F.RI1 NIL NIL NIL NJL. lNTL l (TD (!>Jpq 
CASES! NIL N!L NIL NIL JN!I I) 
* ~~ COMBIN!;Jr, IT >'ITH CDNF!G llF '"ORO NR 3 
I, FaR HVPIJTHF.SlS I p!~; 

I. I, COIJFIGURITTIJtl 1 
[NIL GIVEN (JNPS PRED.AnJ NIL NIL N!L QliAl )) 
•• FROM L~FT To RIGHT 

0 •RONG HOD 'lR N~ TRAN~!TION )N SVNT NET 
<= FROM RIGHI rn lEF! 

1. 1. 1, Fn~ WORI'J : GIVEf.i 
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SUCCESSFUL UQnfR ANn •tLAT!ONS ENVIRONMENT TESTS 
CONSULT rASE FRAMER ~IT" SVNT FEATURES I 
([PREP TO UNnFF JPS SING 1) 
SUCCESSFUL TPANSITION IN SEMANTIC NETWnRKS 
RESULTING TRIPLES (FEATU•ts * STITt * CAS~) 
(( ((PREP TO UNcEF 3PS SING )) (G2 FIN J AOI;H~SE~ )] 
MATCH THE FnLLnWINi SEMIIIT!C FFATURES 
((THING l) 
WITH FEATIJRE5 Qf RtSP, CASE. 
ADDRESSEE 
PE~SON 
NO SEM FEATURES MITC~ 

+ SEMA>IT!C FUT'IRES MPCH UN"'ICCfSSFUL ' '" 
2 • FOR HYPOTHESIS I INP& 

z. I • CONf!GURAT!ON : 
(NJL GIVEN (!NP~ ~-nNF1N. V~~6 ~J r L NIL NIL oun )) 

=• fROM LEFT Ti_P ~IG~T 

• WRONG ~'lEAD OR NO T~ANS!TJO~I !N SYN1 NET 
•• FROM l"ltGHT rn lfFT 

2, I. I • FOR WOPO ' r.JvE~' 
SUCCESoFUL UROER Af\;1) ~~LATIQNS E'NV!~ONMErJT TI:.STS 
CONSULT CASE FIH!'1fS WITH SYNT FEATURoS : 
((PREP Tll Ul\Wf.'r ;P!j .s l'J r, ll 
SUCCESSFUL TRAt,1S!lJON IN HMANT!C NET•ORKS 
RESULTING T•IPLES (FEATIIRf'S * STAH • CASo) 
[(((PREP TU U'IOfcF 3PS SINo ll fG2 FIN lADORfSSFE )) 
MATCH THE FOL Ln~<~ ll'i!; Sf' At"TI C FEATURES 
C !THING )) 
WITH FU TURf~ OF" RESP, CASES 
AIJORESSFE 
PERSON 
NO SEM FO TURF,S >:ATCH 
+ SEMANTIC FfATI.JN'F.S MATCH UNSUCCESSFUL 

3. FOR HTPOTHE~.\0 1 fNP7 
3, I, CDN<!GURAT!D<'I 1 
(PREO GIVEN (INP7 NONFIN,VERB NIL NIL ((PASS' PRES PASS ))YUAL ) ( 

IS (!NP4 AFF,ALJX Flr• NIL ((PAS~" PRES PASS ))NIL )(JOHN (!~PI NOM,ll~J 
NIL NIL ((MALE 3PS SIN~ II ((PERSON ))NIL )NIL lN!L )) 

co FROM RIGHT TQ L!FT 
'3. 1. 1. F(JP 1<-'U~D ' r.lVfN 

SUCCE5~PUL 0'<11ER AND RELil!O'~~ ENV!Roi;MENT HSH 
CONSULT CISE fOAHES WITH SVNT FEATURES I 
((PRfP TO IJNnff Wo SJNr, )1 
+NO TRANSITlO~ IN SEM NET~OR~ 

4, FOR HYPOTHESIS : JriPI 
a. 1. CONFIGURATT(l~ : 
tN!L GIVEN (!NP8 litii~Fii'i,VER~ NIL. NIL NIL GUAL ll 
•• pROM LEFT TQ RtGHT 

+ WRQNG HEAD DR NO TRANSJT!ON IN SYNT NET 
<= fROM OTGHT TO LEFT 

4. 1. 1. FOk ~ORO r GIVEN 
SUCcESSFUL nNQfA AND RELATIONS ENVIRONMENT TESTS 
cONSULT c•5e fR,MtS WITH SYNT FEATUR~S : 
[(PRtP TQ IJNDEF 3PS SING l) 
0 NO TRANSJlJON jN SEM NETWORK 

FUNtT!ONAL IND CASE STRUCTUOES 
Nn STRIIr.TliRE FM GJV[N ro'P'IT 
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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 is addressee) 

(2) A present is given to John 

(viewpoint of given is what) 

(3) John has given a present t-o \'\ey-. 

(viewpoint of given is agent) 

Experimental results: 
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INI 
(JOHN tS GIV<N A P~ESfNT RV H"O l 

WOPO NO I I JQHN 
•l• !NIT!A~ PARTIC~tS : 
[NH. JOHN [!NP! NOM,rJ~J NJL N!L UMALE !PS SING ll ((PER~O" ))NIL ll 

WORD NR : 2 IS 
•I• !NlT!AL PARTICLeS : 
[NIL IS (tNp? vER~ fJIL NIL ((PRoS J)QGAL ll 
(NIL tS (INPJ COPliLA NIL Nl~ ((PRES J)N!L ll 
(NI~ IS C!NPU AFF,AIJX NIL Nn ((PRES PASS l (PRES CONT!N ))NfL ll 
.IJ. MERGING 
(A) 

•••• TRY TO EXPAND CONFIGURATION : 
(NIL IS C!NPQ AfF,AUX NIL NIL ([PRES PASS )[PRES CQNT!N l)N!L )) 

• ~V COMBINING IT ~ITH C~NF!G nF WORD NR, 
I, FOR HYPOTHESIS : JNPI 

I, I, CONF!GURATtO• I 
(~!L JOHN (INPI NOM,O~J NIL NIL ((MALE !PS SINe; ll ((PE~Sl" l)N!L )l 
•> FROM LfFT TO PJOHT 

+ WRONG HEAO OR NO T~ANS!T!ON IN SVNT NET 
c: FROM RIGHT TO LEFT 

I, ), I, fON WORD : JOH• 
SUCCESSFUL ORDEP AND RELATIONS E~VIRONMF•T TESTS 
MATCH THE FOLLOWING FEATURE COMPLEXES: 
(AND 3PS (AND SING (NOT 08J )Jl 
((MALE JPS SING Jl 
RESULTING OOMA!N: 
((MALE JPS SING )l 

>>>> ALL TESTS SUCCESSFUL, NEW CONFIGURATION I 
(PRED IS CINP~ 4FF,AUX FPt NIL ((PRES PASS ](PRES CD>lT!N ))NIL 

)(JOHN (!NPI NOM,MJ Nll tHL ((MALE JP~ SING )l ((P~~SON ))NIL lNl\. )) 
(Bl 
**** TRY TO EXPAND CONF!GUR<T!ON I 

(NIL IS (!NPJ COPU\.A NIL NIL ((PRES ))N!L )) 
* BY COMBINING IT WITH CONFIG OF WORD "R, I 
I, FOR HYPOTHESIS : INP! 

I, I, CONF!GURAT!DN I 
(N!L JOHN (JNP! NllM,O~,t NIL. NIL ( (~AL~ 3PS SING ) ) ( (PE~SON l) NIL ) l 

o> FROM \.EFT TC ~!GHT 

+ WRONG HElD OR NO TRANSITION IN SYNT NET 
co FROM RIGHT TO lEFT 

I, I,!, FOR wORD I JOHN 
SUCC~SSFUl ORoeo A~D hELAT!ONS ENVIRONMENT TESTI 
~ATCH THE FOLLOW!NR F!ATU~! CnMPLEIESI 
IANO ~PS (INQ (NOT OAJ ISI~G ll 
((MALE 3PS SING )l 
RESULTING DOMAIN: 
((MALE ~PS S!PIR )) 

>>>> ALL TESTS SUCCESSFUL, PJfW CONFir,liRAT!ON : 
(PREO 15 (l'IP3 ciJPIJLI NIL NIL [(PRES ))NIL ) (JDHN (INP! 

NOM,08J NIL NIL ((MALE !PS SING !)((PERSON ))NIL )NIL 11 
(c) 

**•• TRY TO ~X~ANO rONFJGURAT!MN I 
(NIL IS ll'Pi' VfR~ Nil NJL (!PRES J)t)UAL )l 

• AV COMB!Nl~G !T WjfH CnNF!G OF ~ORO NR, I 
I, FOR HYPOTHESIS : !~PI 

I, I, CONF!~URAT!ON : 
(NIL JOHN (INPI NQr1,06J Nil. NIL ((MAl.~ JPS SING ) l ((PERSON ) )NIL ) ) 
•• F~DM LEFT TO ~~G~T 

+ WQQNG HEAD OR NO TRANSITION IN SVNT N~T 
<• FROM RIGHT TO LFFT 
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experiments 

1. 1. 1. FOR ~ORO I JOH~; 
SUCCESSFUL ORDE~ ANn RELATIONS ENVIRONMENT TESTS 
MATCH THE FOLLQWING FEATURE CDMPLEX~SI 

(AND 3PS (A~D (NOT OaJ )SING 11 
((MALE ~PS S!Nf. J) 
~ESULTI"G OOMA!Ns 
((MALF !P~ SING J) 
INVESTIGATE TH~ FOLLOWING SEM,F!ATU~ES: 
(NOT REST!n ) 
([PERSON J) 
SEMANTIC FEATU~F' MATCH HUCC~SSFUL, oO•AI~ 

( (PER~ON l l 
>>>> ALL TESTS SUCC~SSFUL, NEW CONFIGURATION I 

[PRED !5 [INP2 VfR8 NIL NIL ((PRES ]]QUAL l (JOHN (!NP! NOM,O>!J 
NIL NIL ((MALf 3PS SI'<G )) ((PEPSDN )]NIL JNH. 11 

WQRO NR I 3 GIVEN 
,I, INITIAL PARTICLES : 
(NIL GIVEN (TNPS PREO,ADJ NIL NIL NIL QUAL )) 
(NIL GIVEN (INPb NONF!N,V!PB NIL NIL NIL QilAL )) 
(NIL GIVEN (!NP7 NONF!N.Ve~R NIL NIL NIL QUAL J) 
(NIL GIVEN (!NO! NO~F!N,VERB NJL NIL NIL QUAL )) 
.II. MERGING 
(A) 
*••• TRY TO E~PAND CoNFlGU~AllON 

(NIL GIVEN (Jii08 'IO,F!N,VER~ NIL NIL NIL QUAL]) 
• Ay CoMBINI~G IT WITH CQNFIG OF WORD NR. 2 
I, FOR HYPOTHESI> I !NP~ 

I, 1, CONFIGURATION l 
(PRED IS (tNP< VERR Nil. NIL. ((PRES ))QUAL. l (JOHN (!NPI NOM,D~J NIL 

NIL ((MALE 3PS SING l l ( (PE~SON ) PHL ) NIL ll 
c• FRO~ RIGHT To LEFT 

!, I, !, FOR WORD I IS 
+ WRONG HElD OQ ND TRANS!TtnN !N SYNT NET 

2, FOR HVOOTHE$15 : !NOl 
2, I, CONFIGURATION : 
(PRED !S (!NP3 CQPULA Nli. NIL ((PRES lJNll. J(JOHI" (INP! NnM,OAJ 

N!L NIL ((~ALf 3PS SING ll ((PERSON )JNJL l'IL ll 
co FROM RIGHT TQ L'FT 

2, I, I, FOR WORn I !5 
+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

J, FO~ HY~OTHES!S : !NP4 
3, I, CONF!GU~AT!ON : 
(PRF.D IS (!NP4 AFF,AUt FlN NIL ((PRto PASS ) (PtiES CO>JTIN J)Nil l ( 

JOHN (!NPI NO~,DBJ NIL NIL ((MALE 3PS SING JJ((Pf.RSON )JNIL ]N!L l) 
<• FROM QIGHT Tn LtFT 

(Bl 

3. 1. 1. FOR wnRn: IS 
SUCCESSfUL DA~ER A•D RELATIONS !NV!RON•ENT TtSTS 
HITCH THE FOLL~WI•G FEATURE COMPLEt!Sl 
(AND (NOT PERF" )PERF ) 
((POES pASS l IPREI CONTI~ )) 
+ SYNTACTIC F!ATll•ES MATCH UN~UCCESSFUL 

**** TR¥ TO E~PANO C0~Fl~U~A1lON 
(NIL GIVEN !!NP7 NO~Fitt,VER5 Nil NJL NIL QUAL I) 

• BY CQM~!N!NG IT •ITH C0~P!G Of WO•Q NR, 2 
!, FOR HYPOTHfS!& : INP2 

1. 1. C0t~FTGURATJ(ir~ : 
(PREO !S (iNPa VE'<" r.JlL NIL ((PRI'S ))QUAL I (JOt"' (!NPI >JOM,O~J NIL 

NIL ((MA~E 3P$ S!NG )J((Pt.F5QN ))NIL )Nil)) 
<= FROM RIGHT Til LEFT 

I, I, I, FOR wo~O I !~ 
+ WRONG HEAD OQ ND TRANSITJON IN SVNT NET 

2, FDR HYPDTHtSJS I lNP! 
2 1, CONFI~URATION : 
(~REO IS r!NP 3 COPULA >IlL. NU ((PRES lJNIL !(JOHN (!NP) NOM,OBJ 

NIL NIL !. (~ALE 3pg Slr;G lJ ((PERSON )) NJI. 1 NIL lJ 
~= FROM RIGHT TO I.EFT 
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experiments 

~. 1. 1. FOR t<I("JRr'l : ts 
o WRONG H~AD CR NO TRANSITION !N SVNT NET 

3. FOR ~VPOTHeS!S : TNP4 
J. 1. CONFIGURATION : 
(PR£0 IS (!NP4 AFf 0 AUX FIN NIL ((PRES PASS J (PR~~ CONT!N ))NIL )( 

JOHN (lNPI NQM.06J NIL N!~ ((MALE !PS SING )){(PERSON l)N!L )NIL ll 
co FROM RIGHT TO LEFT 

~. 1. 1 1 FO~ 'oi.IQRI'1 & IS 
SUCCESSFUL OROEO AND R~~AT)ONS ENVIRONMENT TESTS 
MATCH THE FOLLO•JNG FEATURE CDHPLEXES: 
(AND PASS (NOT PASSn ll 
((PRES PASS )(PRES CONTIN )) 
RESULTING DO~AlNI 
((PRES PASS )) 
NEW FEATURE COMPLEX! 
((PASS' PRES PASS )) 
INVESTIGATE THE fOLLOWING SEM.FEATUR~S: 
PERSON 
((PERSON lJ 
SEMANTIC F~ATUOES MATCH SUCCESSFUL, DOMAIN 
((PERSON 11 

>»> ALL TESTS SUCCESSF'll, NEw CONFIGURATION I 
{PRED GIVEN (INP7 NONF!N,VERB NIL NIL ((PASS' PRES PASS ))QUAL 

){IS [!NP4 AFF.AUX Fl~ NIL ((PA55" PRE$ PASS lJNIL )(JOHN (JNPI 
NOM.OBJ NIL NIL ((MALE 3P~ SING ll ((pERSO~< ))NlL )NIL )NIL )) 
CC) 
**** TRY TO EXPAND CONFIGURATION I 

(NIL GIVEN (INPb NONFtN 1VER8 NIL NIL NIL QUAL )) 
• ~y COMBINING IT wjT~ CONF G OF •OPO NR. 2 
I. FOR HYPOTHESIS I !NP2 

I, I, CONFIGURATION 1 
(PREO IS {!NP2 VERR NIL NIL ((PRES lltWAL ) (JOHN ()NPl NOM.OBJ NIL 

NIL {{MALE !PS SING ll ( (P~RSON l J NIL ) NIL l J 
co FROM RIGHT TO L!FT 

I, 1. I, FOR WORO I IS 
• ~RONG HEAD OR Nn TRANSITION IN SYNT NET 

2. FOR HYPOTHESIS I lNP' 
2, I, CONFIGURATION 1 
{PRfO !S (!NP! CQPIILA NIL N!L ((PRE·~ llNIL l (JI)HN (HIP\ NOM,OOJ 

NIL NIL ((MALE 3PS SING ll((PERSON ))NIL lN!L )) 
co FROM RIGHT TQ LEFT 

2, I. 1, FO~ WORD I IS 
+ WRONG HEAD 0~ NO TRANS!TIO~ IN SVNT NET 

3. FQR ~YPQTHESIS I !NP• 
~. I. CONF!GU~ATION : 
(PRED IS (!NP4 AFF,AUX fl'l NIL ((PRES PASS ) (PR€5 CONT!N lJN!L ) ( 

JOHN (INP! NOM.OSJ Nl~ IHL ({~ALE 3P~ SING 1)((PERSON JlNlL )NIL !l 
co F•OM RIGHT T0 LEFT 

(0) 

3. I. I, fOR WORn I IS 
SUCCESSFUL OPDPR 6NQ PELAT!D•I ENVIRONMENT TESTS 
MATCH THE FOLLnWtNG FFATURE CQMPLEX!S: 
(ANO (NOT PASS' )PAS~ ) 
((PRES PASS ) (PRES CONT!N )l 

RESULTING DOMAIN: 
({PRES PASS )l 
NEW FEATURE COMPLEX: 
((PASS' PRES PASS ll 
!NVEST!~ATE THE FOLLOWING SEM,FEATURES: 
TH!Nr, 
({PERSON ll 
{(PROP'-RT! ll 
o SFMANT!C FfATURES MATCH UNSUCCESFUL 

**** TRV TO !'"MPhJD CONFIG,JRAT!ON I 
(NIL GIVEN {JNP5 PRfD.ADJ NIL NIL NIL QUAL ll 

* ~y CQMSlN!NG IT WITH CONF!~ nF WORD NR. 2 
I. FOR ~VPOT"ES!S : !NP2 

I. I, CONFlGU~ATION I 
(PRED 15 {!NP~ VE~~ f.!lL NIL ({PR~S ))QUAL ) {JOHI< (lNP! NOM.ORJ N!L 

NIL. ((~ALE ~PS SING ) ) ( (PER50N ll NIL l NIL l) 
co FROM RIGHT TO LfFT 

-4.138.-



experiments 

l, I, !, FOP WORD : IS 
+ W~ONG HEAn DR ND T~AIIS!TION !~ SINT NET 

2, FQ~ HYPOTHESIS : INP! 
i, I, CONFIGU~AT!ON : 
(PRED IS IINP3 CoPULA '!L. NIL ((PQ~S ll~IL l IJrHN (!'PI NO.M,O~J 

~IL NIL ((MALE" 3PS Sl''G l)(lPE•SON ))NIL )NIL Jl 
co FROM RIGHT TO I ~FT 

2, 1, 1, F"OR WO~tl I IS 
+ WRONG HEAD OR NO TRANSITI0N JN SINT •ET 

3, FOR HYPOTHESIS 1 JNPI 
3, 1, CONFIGURATION : 
(PRED IS IJN~I AF•,Au~ fiN NIL ((PRES PASS l IPkES CONTIN l)NJL l( 

JOHN (INPl NOM,Q~J NIL NIL ((MALE 1~S SING ll ((PE~SON ))NIL 1N!L ll 
co FROM PIGHT TO lEfT 

3, I, I, FOP wQRD : IS 
+ -~ONG HEAD 00 NO TRANSITION IN SINT NET 

WORD NR : a A 
,!, INITIAL PARTJCL£5 : 
(NIL A (!NpQ DfTERM NIL NIL NIL NIL )) 
,l!, M~~GING 
C A J 
**** TQV TO EkPAND CD~FJGURATJON I 

[NIL A (JNP9 D!T~R• N!L NIL NIL NIL l) 
o BY COMBINING IT W!T~ CONF!G OF ~D~D NR, 3 
I, FOR HYPOTHESIS : !NPS 

I, I, CONFIGURaTION I 
(NIL GIVEN (!NPS PREn,IDJ NTL NIL NIL QUAL )) 
•• FROM LEFT TO RIGHT 

+ WRONG HE&D DO NO TRANSITION IN SYNT NET 
c~ FRUM RIGHT TO LEFT 

I, 1, I, FOR •oRO I GIVEN 
+ WRONG HEAD OR NO TRANSITION IN SYNT N!T 

2, FOR HYPOTHESIS : !NP6 
2, I, CONFIGJQATJUN : 
(NIL GIVEN I!NP& NONFJN,VERB NIL NIL NIL QUAL )) 
•• FROM LEFT TO ~IGHT 

+ WRONG HEAD OR ND TRANSITION IN IYNT N~T 

<o FROM Rlr.HT TO LEFT 
2, 1, l, FOP WORD : GIVEN 

o WRONG HFAC OR NO TRANSITION IN SYNT NET 
3, FO~ HYPOTH!S!S : INP7 

3, I, CONFIGURATION I 
(PR~D GIVEN (!NP7 -~~FIN, VERB NIL NIL ((PASS" PRfS PASS ))QUAL ) C 

IS (INPI 4FF,AU~ FIN NIL ((PASS" PRES PASS ))NIL ) (JOHN (!~P! NO",UHJ 
~lL NIL ((~ALE 3PS SING Jl ((PERSON )JNIL l~IL lNI~ JJ 

<• FROM RIGHT TO LEFT 
3, I, 1, FO~ •oRD I GIVtN 

+ WRONG HEAD OM NO T~ANSITION IN SYNT N~T 
4, FOR HYPOTHESIS I INPA 

4, 1, CONFIGURATION : 
(NIL GIVEN IINPB NONFIN,VERB NIL NIL NIL QUAL )l 

•• <POH LF,H T() RIGHT 
+ WRONG HUll OP NO T~ANS!T!ON IN SYNT NET 

•• FROM R!GrlT TO LEFT 

•• I • ! • FOR wnRo I !,JVEN 

• WRONG HEAD OR NO TRAN5!T!ON H• SYNT Nn 

WORD NR I 5 ERESE•T 
olo !NJT!AL PARTICLES : 
((NI )PRESENT (!NP!0 NO~i,U6J NIL NIL (13PS SING ))((TH!Nf; JlN!L. ll 
, II, 1·1fRG lNG 
(AJ 
**** TRY TQ E~PAND CQ~FIRliRAT!DN 

((Nl )PPESE~<T 1tNPI0 NOM,OaJ '·II~ NJL lOPS SING )J((THl~G ))NI~ ll 
o BY COMBINING IT WITH cONflG OF WORD NR, 4 
1, FOR HVPOT~ESIS : INP9 

1, I, CDNF!GURATJON 
lNlL A (INP9 ~ETE•M NIL NIL NIL NJL ll 
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experiments 

•• FROM LEFT TD RIGHT 
SUCCESSFUL TRA~S!TION FROM (N! ) 
TO THE NEW STA!HSJ I (N4 FIN IJb ) 
MATCH THf FOLLOWING FfiTURE CO"PLEX€5: 
SING 
((3PS STN[, )) 
RESULTING D~MA!NI 
((JPS ~!NG )) 
NEW FFATURE cnMPLE~I 

CCUNDEF 3PS SING l) 
>>>> ALL TEST$ SUCCESSFUL, NEW CONFIGURATION 1 

((N4 FIN Nh )PRES!~! C!NPI0 NOM,DBJ NIL NIL ((UNDEF 3PS SING ) 
l ((THING )1NIL ) (A l!NP9 DETERM Nfk NIL NIL NIL )rJIL ll 

<• FROM RIGHT TQ LEFT 
I, I, 1, fOR WO~O I A 

+ WRONG HEAD OR Nn TRANSITION IN SYNT NET 
[8) 
**** TRV TO E•PANn CiHJF!GIJRATIQ.~ I 

((NQ F!N Nh lPR~~S!'NT IINPI~ NOM,DBJ NIL. NIL r (UNDEF 3PS .~INC. )) ( ( 
THING ))NIL l (A (!NP9 OET~R~1 r<H NIL fJn NIL )!'J)L l) 
* BY COMBINING IT •t•H CDNFIG OF •DRO ~R, 3 
I, FOR HYPOTHESIS I INP5 

I, I, CDNF!r,U~ATJON I 
(NIL GIVEN fiNP~ PRED,ADJ ~!L NIL NIL QUAL )) 
•• FRDM LEFT TO ~IGH1 

+ ~RO~G HEAD OR NO TRANSITID~ IN SYNT NET 
•• FROM RIGHT TO LEFT 

I, 1, I, FOR WORD 1 G!VF.N 
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TfSTS 
CONSULT CASE FRAM~I WITH SVNT FEATUR~S I 
((IJNDEF 3PS SING 1) 
+NO TRANSITION IN SEM NETWORK 

2, FOR HVPOTHf5!5 I INP~ 
?, I, CONFIGURATION I 
[NIL GIVE~ ClNPb NONF!N,V!RA NIL NIL NIL QUAL ll 
:> fROM LEFT TO RIGHT 

+ WRONG HEAD OR NO TRA~~JT!ON IN SVNT NET 
•• FROM RIGHT TO LEFT 

2, !, I, FOR WDRIJ I G!VE>J 
SUCCESSFUL ORDfO AND RELATIONS !NVI~UNM€~T T~STS 
CONSUL! CASE F~AM~I WITH SYNT F~ATURES I 
I(UNOEF 3PS SIN~ ll 
+NO TOANI!TIQN IN S!M NETWO~K 

3, FQR HVPOTHfSIS I !NP7 
3. t. CONF!GU~ATJO~I I 
(DOED GIVEN [INP7 NQNFIN,VEAR NIL NIL CCPA6S' P~ES PASS llWUAL l ( 

IS (!NP4 AH,AUX FIN NIL ([PASS'' PRES PASS ))NIL ) (JOHN (INP! NnM,OBJ 
Nil,. N!~ ((MAL! ~PS st•·G 1) [(P~HSON ))NIL )NIL )Nil. )) 

co FROM RIGHT Tn LEFT 
3, I, I, FOR WORD I GIVEN 

SUCCESSFUL OROt~ AND RELATIONS !NVJRONMENT TESTS 
CONSULT CASE FOAH~S ~!TH SYNT FEATURES I 
([UNO~F 305 5!Nr, )l 
SUCCEssFUL TRANSITION IN SEMANTIC NET•OR~S 
RESULTJ'IF IRIPLFS (FEATURES • STATE o CASt) 
((((UNOoF 305 SING llCFIN G2 lWHAT Jl 
MATCH THE FOLLn•ING SEMANTIC FEATURfS 
((TH!Nr. )l 
WITH Ft•TU•ES nF W£RP, [Aft!S 
wHAT 
THING 
SEM FfATUR~I MaTCH SUCCESSFUL 

>>>> ALL TEST& SUCCF.SFU~, N!W CO,F!GURATION 
(NIL ~IVEN I!NP7 NONF!N,VERH Nil [FIN G? ) ((PASR' PRES PASS ll 

QUAl ) (IS C!NP4 AFF,AIJ~ FjN Nil ((PASS" PRES ~ASS ))NIL ) (JOHN II"PI 
NOM,QBJ NIL NIL ((•ALe 3PS SING)) ((PERSON ))NIL )NIL )NIL ) (fRF.SI:.NT 
{!NP10 NOM,08J NIL NIL C(UND~F 3PS SI'IG )) ((THING ))WHAT )[~ [INP9 
OET!RM NIL NIL NI~ NIL )NIL ))) 

4, FQR HYPOTHESIS I INPA 
4, !, LONFJG0RATJON : 
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[NIL GIVEN (JNP8 ~ONF!N,VERB NIL NIL NJL QUAL ll 
•> FROM LEFT TO ~!GHT 

+ WRONG HEAD OR NO TRANSITION IN S!NT NET 
co F~OM RIGHT TO L!FT 

a. 1. 1. FOR WORIJ I GIVEN 
SUCCESSFUL ORoFR AND RELATIONS ENVIRONMENT TtSTS 
CONSULT CASE FRAMES WITH S!NT FEATURES : 
((UNL>tF JPS SING )) 
SUCCEsSFUL TRANSITION IN SErANT!C N!T~nR~S 
RESULTING TRIPLES (FEATURES • STATE • CASE) 
r(([UNOfF 3PS SING J)(G2 FIN )WHAT )(((UNOEF JPS Si'IG lJ(G3 l 

ADDRESSEE ll . 
MATCH THE fOLLOWIN& SEMANTIC FEATURES 
(!THING J l 
WITH FEATURES OF RfSP, CASES 
WHAT 
THII~G 
SEM F(ATURES MATC• SUCCESSFUL 
ADDRESSEE 
PERSON 
NO SEM ~EATURES MATCH 

>>>> ALL TtSTS SUCCESSFUL, NEW CONFlGUAAT!ON : 
(Nil GIVEN 0NP8 NONF!N,HRR NIL (G2 FIN )NIL QIJAL ) (PRESENT 

lNPI~ ~OM,06J NIL NIL ((U'<OtF 3PS SING ))((THING ))WHAT ](A (INP9 
OETERM NIL ~!L NIL NIL )NIL 11) 
( c l 
•••• TRY TO E•PAND CO~F!GURATION I 

(NIL GIVEN (INPa N0NFIN,VER9 I'lL (r,2 FHI )NIL QUAL l !PRESENT ( 
INPI~ NOM,OBJ NIL NIL ( [UNnEF 3PS RING l l [(THING )Jot< AT 1 (A ri'P9 
OETERM NIL NIL NTL NIL )NIL l)l 
• BY COMBINING IT WITH cnr>FIG Of WORD NR, 2 

1. FOR HYPOTHESIS I INP2 
1, 1, CONFIGURATION : 
(PREO IS r!NP2 VERH NIL NIL ((PRES ))QUAL l (.JOHN (!NP! N(JM,O~J NIL 

NJL ((MALE 3PS SING 1J !(PERSON ))NIL )NIL J) 
c: FROM ~lG"T TO LEFT 

!, 1. 1, FOR WORO I IS 
+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

~. FOR HYPOTHEHS I !NP~ 
2. 1. CrNFlAURAflO~ : 
[PREO IS flNP3 COPULA NIL. NIL ((PRES JJN!I. J (JOHN (INP! N~M.DBJ 

NIL NIL ((MAL~ 3PS SJNG )) ([P~RSON JlN1L. lNIL ]) 
co FROM R!&HT TO LEFT 

2, 1. t. FOP WQRO: IS 
+ WRONG HEAD OP Nn TRANSITION IN SINT NET 

J. FOR HYPOTHESIS I JNP4 
3, 1. CONFIGLIRATION : 
(PRED JS (JNP4 •fF,AU~ FIN NIL ((PRES PASS ](PRfS C~NT!N JlNJL l l 

JOHN (!NP 1 NOM.n~J >ilL NIL ([MALE 3PS SING ])((PERSON ])NIL JN!i. lJ 
co FRQM RJ&HT TQ l!fT 

3. I. I. FOR •ORO I IS 
SUccE~SFUl ORoER ANQ REI.AT!DNS !NVJ~ONMENT TESTS 
MATCH THE FOLLOOJNG FEATURE COMPLEXES: 
{A~n r•>DT PERF' lPERF l 
((PRES oASS ) (poES CONTlN J l 
+ SYNTACTIC ~EATUR~S MATCH UNSUCCE~SFUL 

WORD N~ I b BV 
.1, !~IT!A' PA~TJCltS : 
(N!~ ~y (!NPll CAStS! NJL Nll NIL NIL ll 
.l!. r<ERGING 
(A) 
•••• TRY TO f~PANO CONF!GURATIQ• 1 

(NIL ~~ CINP)! CA~fSI ~IL NIL NIL NIL ll 
• 8Y COMBINING IT •IT" CONF!G Df WORn N•, 5 
1, FOR H!POTHES!S : INP!0 

1, 1, CONFIGUAAT!DN I 
(NIL GIVEN Cl~IPB >J0NFIN,VERB NIL (G< FIN )NIL IWAL l [P~ESHIT ( 

lNPI~ NOM,ORJ NIL NIL ((UNDEF .~PS SING )J((THING )]WHAT )(A [!NPq 
DETERM NIL NIL NJL NIL JN!L Ill 

-4.141.-



experiments 

•> FROM LEFT TO R[r,HT 
o ~RONG HEAD DR NO TRAN,!TION IN &YNT NET 

•• FROM RIGHT TO LEFT 
\, \, !, FOR WORD I PRESENT 

0 WRONG HEAD OR NO TRANS!TID~ IN SYNT NET 
. 1, 1, ~.FOR wORD: r;tVEN 
+ •~DNG HEAD OR NO TRANSITION IN SYNT NET 

l. 2, CONFIGURATION 1 
(NIL G!Vf" ([NP7 NONFIN,VERR NIL (FIN G2 )((PASS" PRES PASS J)qlJAL 

l(!S ClNP~ AFF,AUX FIN ~J!L ((PlSS" PRES PASS llN!L l (JOHN (!NPI 
NOM,O~J NIL NIL ((MALE 3PS S!~G ))((PERSON llNIL )NIL )NIL )(PRESfNT 
[!NPI0 NQM,MJ NIL NIL ((U>JOEF 3PS SP<G Jl ((THING ))WHAT )(A ll"Pq 
QETERM NIL NJL NIL NIL )NIL l)) 

•• FROM LEFT TO R!G~T 
o WRONG HEAD OR NO TRANSITION IN SYNT N~T 

co FROM RIGHT TO LEFT 
I, 2, 1, FOR WO~D I PRESENT 

o WRONG HEAD OR NO TNAfi$1T!ON IN 5YNT NET 
1, 2, 2, FOR WnR~ : G!V~~ 

o W~ONG H~AD OR NO T•ANS!TTrN JN SINT NET 

WORO NR 1 7 HER 
.!, INITIAL PARTICLES I 
(NIL HER (lfiP\2 PRON,~RJ "lL rJTL ((SING Q~J 3PS l) ( (PE•SO'J J l NIL l) 
,I!, MERGING 
(A) 
**** TRY TO EXPAND cnNF!GURAT!ON I 

(~!L H~R (INP\2 PRON,OBJ ''TL NIL ((SJNG OSJ 3~S ll ((PERSON ))NIL 

ll * BY COM8!NI•G !T WITH CONF!G OF wORD NR, • 
I, FOR HYPOTHESIS I !NP!I 

1. 1. CONFt&URAT!O~I r 
(NIL RY (!NP11 CASfSI NTL NTL NIL NIL Jl 
•• fRQM LEFT TO RIGHT 

SUCCE~SFUL O~OER AND RELATIONS ENVIRONMENT TESTS 
NEW F~AlURE COMPLEX: 
((PRoP BY SING ORJ 3PS 1) 

>>>> ALL TESTS SUCCESSFUL, NEW tO~F!GURAT!ON : 
(NIL HER (JfiPI? p~nN,OB.J Nl~ NIL ((PREP SV SING OBJ 3P5 )l (( 

PERSON llNlL lCBV [!NP!l CAS~S! NIL NJL NIL NIL )NI~ )) 
<• FROM RIGHT TQ LEFT 

1 1 1, 1, FOR WORD: P.-Y 
+ NRO~G HE4r OR N~ TRANSITION IN SYNT NET 

(B) 
**** TRV TO !XPANn CQ~iFl~URATION I 

(NIL HER (!NP!? PRQN,OBJ fell Nl~ ((P~EP ~~ ~!NG 05J 3P~ JJ(( 
PE~SON l)NI~ )(BY (JflP!! CAHS! NJL "lL NIL NH. lNI~ )) 
* 8Y COM~INING IT ~ITH CONF!G OF WORO NR, ! 
I, FOR HYPOTHESIS I !NPII 

I, I. CONFIGURATION : 
(NIL GIVEN l!NP8 NDNFIN,V!•B NIL CG2 fiN )NIL ~UAL )(PRES!NT ( 

!NP!~ NOM,O~J N!i. Nn ((UrJOEF JPS SING )] ((THING ))WHAT J (A (INPq 
DETE~M NIL NJL NIL NIL )NIL J)l 

=• FRn~, LEFT T~ RIGHT 
o WRMNG HEAn UR ND TRANSITION IN SVNT NET 

<= FROM RIG~l TO L~FT 
I, 1, 1, FOr< WORO I PRfSENT 

SUCCEqSFUL ORDFR AND RELATIONS ENVI•ti~MENT TESTS 
•MISSING CAl~ DR FUNCTION IN SEM NETWORK 

1. 1, 2, FOR loiQRD I GIVEN 
SUCCESSFUL ORD~R AND ~ELATIONS ENVIRONM~NT TESTS 
CONSULT CASE FRAMES WITH SYNl FEATURES I 
((PREP BY SING OBI !PS ll 
oNO TRANSITION JN SEM •ETWOR~ 

I, ?, CONFIGURATION : 
(NIL GIVEN l!NP7 ~ONF!N,VERB NIL (FIN G2 )((PAS5" PRES PASS ))QUAL 

l(!S (INP4 AFF,AU~ nN N!l. ((PASS" PRES PASS l)NIL l (JOHN (!NPI 
NOM,DBJ NIL NIL ((MAL! ]PS SING )}((PERSON ))NIL )NIL )Nl~ )(PRESENT 
ClNP\0 N0~,08J NIL NIL (!UNOEF ]PS 5INr, ))((THING l)WHAT J (A (lNPO 
DETERM NIL NIL NIL NIL l~IL lll 
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•• FRoM LEFT TO RIGHT 
+ -PONG HEAD OR NO TRAN~ITJON I• 5YNT NET 

<o FROM RIGHT TO ~EFT 
1, ?, 1, FOR WORD I P~ESENT 

SUCCESSFUL ORDER ANO R!LATIO•!S ENVIRONMENT TESTS 
+~lSSING CASE OR •UNCT!nN JN SEM NETWOR~ 

I, 2, 2, FOR WORP : GIVEN 
SUCCESSFUL ORD~R ANn RFLATIONS EN~!RONMENT TESTS 
CONSULT CASE FRAMfS WITH SYNT ~EATURES I 
[(PREP BY SING nRJ 3PS"ll 
SUCCESSFUL TRANSITION IN SEMANTIC NETWORKS 
RESULTING TRIPLES (FEATURES o STITE • CISEl 
(I((PREP BY SING Q~J 3PS ))FIN AGF.NT ll 
MATCH THE FOLLOWING SEMANTIC FEATURES 
((PERSON ll 
WITH FEATURES nF RESP, CASES 
AGfNr 
PERSrlN 
SEM FEITUOES MATCH SUCCESSFUL 

>>>> ALL TESTS SUCCESSFUL, NFW CONFl~URAT!ON 
(NIL GIVEN [INP7 NONFIN,VERa NIL FIN ((PASS" PRES PASS ll~UAL 

l (IS (!NP4 AFF ,A\JX FIN NIL ([PASS" PRFS PASS lHHL l (JOHN (p:pj 
NOM,OSJ NIL ~~lL ((MALE 3PS SING ll [(PERSOii ))NIL )NIL )NIL l (PRES~NT 
(lNPI~ NOM,Q~.) NIL NIL ((UNI)EF 3PS SING ll ((THING ))WHAT l [A (lNPq 
OETE~M NIL N!L NIL NIL )NIL ))(HER (I'P12 PRON,nHJ ~IL NIL ((PRfP BY 
SING QAJ 3PS ll [(pERSON l l AGHIT ) (AY (INP!I CASES! N!L N!L N!~ NIL l 
NIL lll 

)) )ll 

l [oHAT PRESENT l [AGI';r.JT HER l ll 

WORD N~ : I A 
,I, INITIAL PARTTCLES 1 
(N!L A (!NP1 DET~RM NIL NIL NIL NIL J) 

WORD NR I 2 PRESENT 
o!o !NJT!AL PART!CLtS 1 
[[NI )PRESENT (!NP? NOM,O~J Nn NJL ((3PS ~ING )) ((THING ll~!L l) 
.11. f-IERr,JNG 
(Al 
**** TRY TO EXPAND CO~FIGURATlQN r 

((N! )P~ESENT CIN•2 NOH,DBJ ~J!L NIL ((3PS SING ))((THING ))NIL l) 

' RY C0M8!~ING IT WJTH CONFIG OF WORD NR, 
I, FO~ HYPOTHESIS : !NPI 

1, \, CONFIGURATION 1 
[NJL A (INPI ofTE•• NIL NIL NIL NIL l) 
•• FPOM L~Fl TO RIGHT 

SUCCE~HFUL TOANI!TIQN FROM (N! l 
TO THE NEW STATE(S) I (N4 fiN N6 ) 
MATCH THE fOLLOWING FEATURE COMPLEXES: 
SING 
CC3PS ~lNG l) 
RESULTING DOM•INI 
[(3PS S!NG )J 
NEW F!ATU•E CUMP~!XI 
((UNDEF 3P5 SING ll 

>>>> ALL TESTS SUCCESsFUL, NFw CONFIGURITION 1 
(CN4 FINN. )POES!NT IINP2 NO~,OAJ NIL NIL ((UNOEF 3PS SING )) 

([THING ))NIL )(A (!'<PI OtTfRM NIL NJL >JfL NIL )NIL )) 
<• FROM RIGHT TO LEFT 

1. l. l. FOR WORD: 6 
+ ~RONG HEAD OR NO TRAN~!TI0~4 !!. §~~! NET 
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WO~O NR I 3 IS 
,I, !N!TIA~ ~ARTICLES 1 
[N!~ !S [!NP! VERB NIL NIL [(PRES ll ~UAL ) ) 
[NIL IS [!NP4 COPULA >:!L NJL ((PRES llN!L )) 
(~!1. !S (!NP5 AFF,AU~ NIL NIL [(P~ES ~ASS ){PRES tONT!N ))NIL )J 
,II. MERGING 
(Al 
**** TRY TQ fXPAND CO~FIGURAT!ON : 

(NIL IS (l~JP5 AFF,AUX ~Jl, NIL ([PRES PASS) (PRES CO'TIN ))Nli. )l 
* BY COMBINING IT WITH CONF!G OF WORD NR, ~ 

(, FOR HY~OTHES!S : !N~2 

1, I, CONF!GURAT!O~ : 
((N4 FIN ''& lPR~SO•JT Cl'<P? NOM,Of;J NIL NIL [(UN~EF 3PS S!NG )) (( 

THING ))NIL )[A riNPI DETERM NIL NIL NIL NIL )NIL ll 
•• FROM LEFT TO RIGHT 

+ WRONG HEAD 0~ NO TRANSITION IN SVNT NET 
•• FROM RI&HT TO LEFT 

I, I, I, FOR WORO I PRESENT 
SUCCESSFUL ORD~R ANO RELATtnNS ENV!RQ~ME~T TESTS 
MATCH THE FOLLOOJNG FEATURE COMPLfXESI 
(A~D lPS (AND S!NG (NOT OBJ ))) 
(IUNOEF 3~S SING J) 
RESULTING DQMAINI 
((UNDEF 3PS RING )J 

>>>> ALL T~STS suCCEssFuL, NEW CONFIGURATION I 
cPREO I~ t!NPS AFF,AUX FIN NIL [[PRES PASS ) (PRES r.DNTIN ))NIL 

)(pREsENT !INp? NOM•OBJ NTL NIL l(UimEF 3PS SI>IG ))([T~ING ))NIL J(A 
!INPI DETERM Nit, NIL t~ll" NIL )NIL JN!L )) 
(B) 
•••* TRY TO F.XPAND CoNnGII~AT!ON I 

(NIL IS (INP" cOPUU 'lL NIL ( (PRI'S llNJL ll 
* RY COMBINING IT WJTH cONF!G OF wORD NR, 2 
I, FM HYPOTHESIS 1 !NP2 

I, I, CONFIGURATION 1 
((N4 fiNN& )PRJ;:S~NT (!NP~ NOM,OBJ NIL NIL ((UNDEF 3PS SIN(; ll(( 

THING ))NIL ) (A f!NPI DETERM N!L NIL NIL NIL )NIL )) 
•• FROM L~FT TO RIGHT 

• WRONG "EAO OP NO TRANSITION IN SYNT NfT 
c: FROM ~!GHT TO LFFT 

1, !, 1, FOR WORD I PRESENT 
SUCCESSFUL ORDER AND PELAT!ON~ FNVIRONM~NT TESTS 
~ATCH THE FOLLOWING FEATURE COHPL~XE51 
(AND 3PS (ANI) (~OT 08J l SING ) ) 
(!UNOEF 1PS SING Jl 
RESULTING DOMAIN: 
((UNDEF 3P5 SING ll 

•••• ALL TESTS SUCCESS>UL, NEW CONFIGU~AT!ON : 
(PREO IS [!~p4 CQPl•LA N!L NIL ([PRES llNIL ) [PRfSENT (lNP2 

NOM,OBJ NIL NIL ((UNDEF 3PS SING )l[IT~ING ))NIL ) [A (INPI DEIERM •IL 
NIL NIL NIL )NIL )NIL ll 
!C) 
**** TRV TQ E>PAND CONFIGURATION I 

(NIL JS (!NP3 V~R~ NIL NIL ([PRfS ))QUAL ) ) 
• BY COMBINING IT WJTH CONF!G ~F WORO NR, 2 
I, FOR HYPOTHESIS I INP2 

I, I, CONF!GlJRATJDN 1 
((NU nN N6 lPPf5tiJT (lNP~ ~Hl,J,OaJ NIL NIL ([UNOEF 3PS SING )) (( 

THING ))NIL 1(4 (ptP! Df.TF~c N!L NIL NIL NIL )NIL )) 
=~ FROM LEFT TO RIGHT 

• WOQ~r, HfAD OP NO TRANSITION 1~ S~NT NET 
co F~O~ O!G~T TO LEFT 
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1. 1, l. HIP !rJDRD : PRF.SE~T 

SUCC~SSFUL ORnp~ A~D ~ELATIONS ENVIRONMENT ltST$ 
MATCH THE FOLLOWING FfATURE COM~Lf(ISI 
(AND 3~5 (AND (NOT D~J JSING ll 
((UNOEF 3PS SING ll 
~ESULTING DOMAIN: 
(CUNDEF 305 SING ll 
INVESTIGATE THE FOLLOWING 5EM,fEATU~ESI 
(NOT REST!RC l 
((THING .ll 
SEMANTIC FE•TURES MATCH SUCCESSFUL, DOMAIN I 
((THING ll 

>>>> ALL TESTS SUCCESSFUL N~W CD~F!GURATION I 
(OREn !S (JNP~ VER~ NIL NIL ((PRES ))QUAL )(PRESENT (lNP? 

NDM,OBJ NIL NIL ((uNllEF 3PS Sl''G )) ((THING ))Nil ) (A (l'lPI OfTER>I NIL 
NIL NJL NIL 1N!L lNJL )) 

WORD NR I " GIVEN 
,I, !NIT!AL ~ARTICLES 1 

(NIL GIVEN (IN~~ PRED,ADJ NIL NIL NIL QUAL )) 
(NIL GIVEN CINP1 NONFIN,VtRH NIL NJL ~IL QUAL )) 
(NIL GIVEN (IN~8 NONFtN,VERB NIL NIL NIL QUAL )l 
(NIL GIVEN CINPq NONF!N,VERB NIL NJL Nil QUAL ll 
,ll, ~fRGING 
(A) 

**** TRY TO E~PANn CONFIGURATION I 
(NIL GIVEN (!NPq NQNFJN,VER8 NIL NIL NIL QUAL )) 

o ~y COMBINING !T WITH CONF!G nF WORD NA, 3 
1, FoR HYPOTHESIS : INP3 

1. 1. CONFIGURATION 1 
(p~E~ IS CINP3 VE~B NIL NIL ((PRES ))QUAL l (PkESENT (lNP2 NOM,IJAJ 

NIL NIL ((UNDU 3PS SING ll (CTHJNG JlN!L l (A (!NP! DET!;"RM NJL NIL NIL 
NIL lN!L )NIL 11 

<• FROM R!r.HT TO LEFT 
1. 1, 1. FOR ~ORO : IS 

o WRONG HE•D DR NO TRANSITION IN SYNT NET 
2, FOR HYPOTHESIS I !NPQ 

2, I, CONFIGURATION ; 
(PREP !S liN~~ COPULA NIL 'ill C(PRF.S )lNIL l (~RESFNT CINP2 ~0~,DHJ 

Nll ~IL ((U'<DEF JPS SING l) ((T~ING llNIL l (A (!NP! OETF.OM NIL NIL NIL 
NIL JN!L lN!L ll 

•• FROM RIGHT TO LEFT 
2, 1, l , FOR >'ORD I IS 

+ WRONr. HFAD UA ~0 TRANSITION IN SYNT NET 
3, FOR HY~OTHfS!i I JNP' 

3, I, CONFIGURATION 1 
(PRED IS (!~IPS H•,AUV FIN NIL ((PRES PASS 1 (PRH CONTJN ))NIL ) C 

PRESoNT CINP~ NOM,08J 'IL NIL ((UND!:F 3PS SING )){(THING JJNn ) (A C 
!NPI DETERM NIL NIL NIL NIL )NIL )N!L )) 

(Bl 

•• FROM RIGHT TO lFFT 
!. 1. 1. FOf.l wo~n : IS 

SUCCESSFUL OODER AND RELATION! ENVIRDNMENT TESTS 
MATCH THE FOLLOWING FEATUR~ tOMPLE~ESI 
CIND (NOT PtAF" )P!RF ) 
((PRES PASS l (PRtS CUNTIN ll 
+ SYNTACTIC FEATURFS MATCH UNSilCCfSSFUL 

**** TRY TO EXPAND CONFIGURAT!nN I 
(NIL GJVEN (!NPs NONF!N,Vto~ NIL NIL NIL QUAL ll 

* ~~ CQMSlNING IT WITH CONF!~ Of WORD NR, 3 
I, FOR HYPOTHESIS 1 !NP1 

I, I, CO~F!GURATJON I 
(PRED IS CINP3 VER• NIL NIL [[PRfS ll~liAL )(PRESENT (!NP2 NOM,D~J 

NIL ~11. CCU>~OFF 3PS SING ))([THING JlNIL ) (A (!NP! DoTE~M NlL NIL NJL 
NIL 1NII. )NIL ll 

<• fROM RIGHI TO LEFT 
I, I, !, FOR WORD I IS 

+ •RONG HE•D OR NO TRAN~!TION IN SYNT NET 
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2, FOR HYPOTHESIS 1 !NPq 
i!, I, CONF!GURAT!O'< : 
(PRED IS (INP" COPIJLA >H~ t-;r~ ((PRES l)Nll ) (PRHE:NT t!'IIP? "ne,!IRJ 

NIL NIL [ [UNOEF 3PS SING )) [(THING l)NJL ) (A (JNPI DETfRM NIL ~J!l NJL 
NIL lN!L )NIL ll 

c• FRO~ RIGHT TO LEFT 
~. 1. !, FOR WDPO : IS 

+ WRONG HEAD OR NO TRANSITION IN SVNT NET 
3, FOR HIPOTrlES!S 1 )NP5 

3, I, CONFIGURATION 1 
(PRED IS ClNPS AFF,AUl FIN NJL ((P~ES PASS )(PRER CONTIN llNIL) ( 

PRESENT (!NF2 NOM,O~J NIL NIL .((UN~EF 3P5 SING l) [[THING lJNIL l (A ( 
INPI OETERM NIL NIL NIL NIL )NIL )NIL )) 

(Cl 

c• fRO~ RIG~T TO LEFT 
3, 1. 1. FOR LoiO~O 1 IS 

SUCCESSFUL DRDFR AND RELATIONS ENVIRONMENT TESTS 
••TCH THE FOLLOWING F!'ATURF COHPLEXiSI 
[AND PASS (NOT PAS5 1 l) 
(!PRES piSS ) (PRES CONTJN )) 
RESULTING QOMA!NI 
((PRES PiSS Jl 
NEW FEITUR~ COhPJ_E~: 
(!PASS" PO!S PASS II 
INVESTIGATE THE FOLLOWING SEM,FEATURES: 
PERSON 
([TH!'JG )1 
((ACT ll 
+ SEMANTic FEATURES MATCH UNSUCC~SFUL 

**** T~Y To EXPAND CQNF!GURATinN I 
[NIL GIVeN (!NP7 NONFIN,VERB NIL NIL NIL GUAL ll 

* ~y COM&lNING IT WlTH CONFIG OF WORD NR, 3 
1, FOR HYPOTHESIS I !NP3 

1. 1. CONFJG0RAT!ON : 
(PRED !5 (!NP 3 V~Re NIL NIL ((PRtS llGUIL l IF"EH,,T (!NP~ Nrt<,tli!J 

NIL NIL ( (UN~EF 3PS S1NG l) C I THING lJrJIL )[A (tNPI OETERM NIL NIL Nil­
NIL )NIL )NIL ll 

c• FROM ~IGHT Tn LEFT 
I, I. l, FOR WORO t lS 

+ WRONG HEAD OR NO T~ANSITION IN SYNT NET 
2, FO~ HVPOTHF.SIS I !N~4 

2, I, CONFIGU~ATIDN 1 
[PRoD IS [!NP4 COPULA «!~ NIL ((PRES ))NIL ) fP~f.SENT CINP;;> NQM,O~J 

NIL NIL [(ut.OEF 3PS SING )) ((THING ))NIL ) (A (H'PI llETERM NIL NIL NIL 
NIL l NIL HilL ll 

c• FROM RIGHT TO LEFT 
~. 1. \, i'OR WORO : IS 

+ WRONG HEAD D~ NO TRA~S!TION IN SYNT NET 
3, FOR ~YPOH<EillS : !NP~ 

3, I, CONF!GURAT!nN : 
[PRED IS (!NP5 AFF,AUX FIN NIL ((PRES PASS )(PR~S CONT!N ))NJL )( 

PRESENT (lNP? NO~.OBJ ~!L NIL !(UNOEF !PS SING)) ((THINr. ))NIL) (A ( 
!NPi PETERM NIL NIL NJL NIL )NIL )NIL l) 

co FROM RIGHT TO LEFT 
3, 1. 1, FOR WORD : lS 

SUCCESSFUL OPDfR IND RELATIONS ENVIRONMENT TESTS 
MITCH THE FOLLDWJN~ FEATLI~! COMPLEXES: 
lAND INOT PASS' IP•SS ) 
((PRES PISS l (PRfl CONTJN )I 
RESULT!~G DOMAIN: 
[(PR~~ P~SS ll 
N~W FEAfURE COMPLEII 
((PASS" PR~S P•SI Jl 
INVESTIGATE THo FO~LOW!NG 5EM,FE4TURES: 
THING 
((THING ll 

SEMANTIC F!A1URES MATrH SUCCtS5FUL, QOM~IN I 
((THING ll 
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>>>> ALL TESTS 5UCCESSFIJL, NE• CONFIGURATION I 
(PRED G!VtN (INP1 NO~F!N,VERB NIL NIL ((PASS" P•ts PASS ll~~AL 

) (lS (!NPS HF,AUX fl~ NIL L(PASS'' PRES PASS lJNIL ) (PPESENT (1'"P2 
NOM,OaJ NIL NIL ((UNO!'F ~PS SING 11 ((Tf<!NG )lNlL ) (A (lNP\ DET"~M NJL 
NIL NIL. N!L )Nil. )NIL )NlL)) 
(0) 
**** TRY TO E~PANP CDNF]GURAT!IlN 1 

(NIL GIVEN (lNPb PRED,ADJ NIL NIL NIL QUAL )) 
* BY CQ"BINING IT -!TH tO•FlG Of WOAD NP, 3 

I, FOR ~YPOTHFSTS 1 !NP~ 
1, 1, CONFIGURATION 1 
(PREn !~ C!NP3 VrPR NIL 'I.!L CCPRfS 1 )[JUAL 1 (~RESENT (PIP? NtH1,0~J 

NIL NIL ((UNOEF 3PS o!NG J)((T~ING l)NIL )(A (!NP! UET!O"M N!L NIL <Jlt.. 
N!l lNll )NIL )1 

<• FRCM ~!GHT TO LfFT 
1. 1. 1. FOR WORn : IS 

• ~RONG ~E~O 0~ Nr1 TRAN~ITlON JN S¥NT NET 
2, FOR HVPOT~fS!S : IN~" 

2. t. CONFTGURAT!ON : 
(PREO !~ (JNP• COPULA NIL filL ((PR~S )l~IL l (P~n!'NT (INP2 NO~.O~J 

NIL NIL r(U>IOEF 3PS S!'G )llC1HI'G ))NIL l(A (!NP! DFTF.RM NIL NIL >ill 
NIL )NIL )NIL ll 

•• FRO~ RIGHT TO L~FT 
?, !. I, fOR WORO 1 !5 

+ wRONG HEAO OR NO TRANSITION !N SVNT NET 
3, FOR HYPOTHESIS : 1NP5 

3, I, CONFIGURIT!DN : 
(PREO !S (INPS Aff,AUX FIN NIL ((PRES PASS l (PRES COf,T!N ))NIL )( 

PRES~NT (INP~ NOM,OBJ Nil NIL ((UNOEF 3PS SING l )((THING ))NIL ) (• ( 
!NP! OETERM NIL NIL ~11. NIL IN!l. )NIL ll 

<• FROM RIGHT TO LfFT 
3. 1. 1. FO~ wn~~ : IS 

+ WRONG HEAD UR NO TOINSITION IN SVNT N~T 

WORO NR 1 5 TO 

•l• INITIAL PARTICLES 1 
(NIL TO (!NP!~ CASES! NIL NIL NIL NIL ll 
,11, MERGING 
(I) 
**•* TRV TO EXPANn CDN~IG~~ATlllN : 

(NIL TO CJNP!0 CASES! NIL NIL 'IL NIL ll 
* 8V COMBINING IT WITH CONF!G 0~ WORO NR, I 
I, FOR HYPOTHESIS : !NP~ 

!, I, CONFIGURATION 1 
(NIL G!VfN (INPb PRED,AOJ NJL NIL NIL QUAL ll 

o> FROM LFFT To RIGHI 
+ WRONG H~lO OR ~0 T~ANSITION IN SVNT N!T 

<• FROM RIGHT TO LEFT 
I, 1, I, FOR WORD : G!V~N 

+ ORONG Hf~O OR NO THANSITION IN SYNT NET 
2, FOR HYPOTHESIS : JNP7 

2, 1, C0NFtGURA1tON : 
(PRED GIVEN (TNP7 NONFIN,VER" 

!5 (!NPS AfF,AUX FIN •IL ((PASS" 
NOM,OBJ NIL NIL (CUNDEF 3PS SING 
Nil. NIL NIL JN.JL )NIL )NIL Jl 

<• FROM ~!GHT TO LFFT 
2, 1. 1, f'OR l>!Oioi10 I GlVEN 

NIL NIL ((Pi>SS" 
PRE~ PASS ))Nll 
))((THING )JNIL 

+ WRONG ~EAO 0~ Nn TRANS!T[QN IN SVNT NET 
J, FDR HyPoTWtSIS I !NP8 

3, I, CONFIGURATION 1 

PPES PASS 
l (PRESENT 
) (A (INP! 

(NIL GIVEN r!NP~ NnNFIN,V~AR NIL NIL NlL QU~L )) 
•> fROM l~FT TO RJr.eT 

+ WRnNG ~~IQ OR NO T~ANS!T!ON IN SYNT NET 
<• ,ROM RIGHT TO LEFT 

3, 1, 1, !"i)R W!)Rn : GlV£:~N 
+ WRONG H~Aol DR Nn TRANSITION IN SYNT NET 
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4, FOR HYPOTHESIS I !NP9 
4, t, C0NFIGUR4T!DN 1 
(NIL G!VfN rtNPq NONFIN,VERB NIL "ll NIL QUAL )) 
•> FROM LEFT TO RIGHT 

t WRONG HEAD DR NO TRANSITION !~ SYNT NET 
co FRUM RIGHT TO LEFT 

4, I. \, FOP WORD I G!V<N 
o WRONG HEAQ OR NO TRANS!T!OO !N SVNT NET 

WORD NR I ~ JOHN 
,!, tN!T!AL PARTICLES 1 

C(NI )JOHN Cl~P!! ND~,OBJ 'IL NIL ((MALE 3PS SING Jl((P~~SO' ))h!L lJ 
,I!, MERGING 
(Al 
*•** TQY TO EXPANn r.ONFJGU~ATJON : 

((NI )JOHr; (!NP\1 NOM,OoJ NIL NIL ((MALE 3P5 SI~G JJ(CPERSON ll 
NIL 1 ) 
* RY CaHBlNlNG IT WITH CONF]G OF W~RD NR, 5 
I, FOR HYPOTHESIS 1 !NPI0 

I, I, CONFIGURATION : 
lN!l TO (!NPII cAS~SI NIL NIL NIL NIL ll 

o> FROM ltFI TO RIGHI 
SUCCESSFUL TNANSIT!ON FROM (~! ) 
TO THE NEW STATE(5) I (N5 FIN l 
NEW FEATURE rD•PLEX: 
([PREP TO MALE 3pS SING )) 

>>>> ALL TESTS SUCCEss•uLo NE• CONFIGUPAT!ON 1 
(IN5 FIN lJOHN (INP!l NOM,08J ~lL NIL ((PREP Tn •ALE 3PS SING 

l) ((PERSON ))NIL ) (TO (!NPI~ CASES! NIL 'IL NIL NIL I NIL Jl 
co F~OM RIGHT Tu LEFT 

!, !. \, fOP WOR~ I TO 
o •RONG HEIO OR NO TAANS!T!ON )N SVNT NET 

(6) 
**** T~Y TO EXPAND CONFIGURATION I 

([N5 FIN )JOHN (JNP!I NOM,OBJ NIL NIL ((PREP TO MALE 3PS SINr. )) ( 
(PERSON ))N)L )[10 (lNPt• CASfSI NIL NIL NIL NIL lN!L )) 
* BY COMBINING IT WJTH CO•FIG OF WORD NR, ~ 

I, FOR HYPOTHESIS 1 !NPb 
l, I, CONFIGURATJON 1 
(NIL GIVEN [!NP~ PREo,ADJ NIL NIL NIL ~UAL )) 
•• FROM LeFT TO "!GHT 

+ WRO~G "EaO 0~ NU TR4N,!T!ON IN SYNT NET 
<o F~OM RIGHT Ta ~!FT 

I, I,!, FOR WORO I GIVEN 
SUCCESSFUL OROER AND RELATIONS ENVIRONMENT TESTS 
CONSU~T C4~E f~AHES WITH SYNT FEATURES : 
(CPRER TO MALE ~PS SING ll 
SUCCEsSFUL TPANS!T!ON !~ SEMANTIC ~ETWORKS 
RESULTJN; T~JPLfS (FEATURES * STATE • CASE) 
((((POEP TO M•LE J~S SIN& liCG2 FIN )AQDRESSEE l) 
MATC" THE FOLLOWING SEMANTIC FEATURES 
((PEPSQ>J J) 
wiTH FEATIJRES QF "fSP, CASn 
APDRESSF.o 
P!:RSON 
SEM FEATURES MATCH !UCCFISFIJL 

>>>> ALL TFSTS SIICCtiSFUL, 'lEW CONFIGURATION 1 
(NIL GIVEN (JNPb P~f'U,A0J ~IL (G?. FIN )N!L QUAL ) (JOHN (lNPII 

NOM,OBJ NIL NIL ((~REP TO MALE 3PS SH'G II ( (PE~SON ) ) AOORESSEE ) (TO ( 
INP!~ CASES! NIL NIL NIL 'IL )NIL Ill 
2, FOR HYPOTHFSIS 1 INP1 

2, !, CONFJGURATJON 1 
(P~ED GIVE~ (JNP7 NQN'JN,VERA 

IS CHIPS AFF. AUX FHJ NIL ((PASS" 
NOM,nBJ NIL NIL tCUNO'F JPS SING 
NIL NIL NIL INIL )N!L JNJL ll 

co FROM RIGHT TD LEFT 

NIL NIL ((PASS" 
PRES PASS ))NIL 
ll ((THIN[, ))NIL 
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PRES PASS 
l CPREStNT 
llA (!NP! 

lJ QUAl l ( 
(!NP? 
DEfE~M NIL 



experiments 

2, 1, 1, FO~of WIJRD I GIVEN 
SUCCESSFUL ORDER 4NO RELATIONS E~VIRDNMENT TESTS 
CONSULT CASE FRAMES WIT~ SYNT ~!ATURES I 
((PREP TO MALE 3PS SING }) 
SUCCESSFUL TRANSITION JN SE"ANTJC NET•n••l 
RESULTING TRIPLES !FtATURES o ST4Tt • CASE) 
((((PREP TO MALE 3PS SING l) !G2 FIN )ADDRESSEE )) 
MATCH THE F0LL8W!NG SEMANTIC FEATURES 
(!PERSON ll 
WITH FEATURES OF RESP. CASES 
ADDRESSEE 
PERSON 
SEM FEATURES M4TCH SUCCESSFUL ••» ALL TESTS SIJCCESSFUL, NEW CONF!Gll.ATION I 
(NIL GIVEN !!~P7 NONFJ'.VERB NIL (G2 FlN l l(PAS.S'' PRoS PA$~ ll 

~UAL )(!S CINPS "F.AUX FIN NIL [(PASS" PRES PASS ))NIL )(PRESENT ( 
lNP2 NOM.DBJ li!L NIL ((UNDEF !P5 SING )JI(THING )JNil l(A (INP! 
OtT~RM NIL NIL NIL NIL )NIL )NIL )NIL )(JOHN IIN"II NQM.DHJ NIL NIL ( 
(PREP TO MAL~ JPS SING l l ((PERSON ) l AOfJRESSEE l (TO (!NPI~ CASU! >IlL 
NIL NIL NIL )NIL J1l 

3. FO~ HYPOTHESIS I INPB 
3. I. CONF!GURATJON 1 
(NIL GIVEN [!NP~ ~ONFI•.VERA NIL NIL NIL QUAL ll 
•• FROM LEFT TO RJGHT 

+ WRONG HEAD DP NO TRANSIT!O~ IN SYNT NET 
co FRO~ RIGHT TQ LEFT 

3. I. I, FOR WORD I G!VFN 
SUCCESSFUL ORQER AND RELATIONS ENVIRONMENT TESTS 
CONSULT CASE FRAMES WJTH SYNT FEATURES : 
((PREP TO MALE JPS SING ll 
+NO TPAN,lTION IN SEM NETWORK 

4 0 FOR HYPOTHESIS 1 JNPQ 
4, I. CDNFir,UR4T!ON : 

!Cl 

(NIL GIVEN (INP9 NONFIN,VE~B NIL NIL NIL QUAL )) 
=> FR~M L~FT TO RlGHT 

+ WRQNG HEAD OR NO TRANSITION IN SVNT NET 
co FROM RIGHT Tn LofT 

4. I. 1. FOR WORn I GIVEN 
SUCCFSSFUL ORDER ••o RfLATIONS ENVIRONMENT TESTS 
CONSULT C4SE FRAMES WITH SVNT FEATUR!S : 
((~RoP iO MALE lPS SING ll 
+NO TR4~!TTION !N S~M NETWORK 

**** TRY TO EXP.NO CONFIGURATION : 
(NIL GIVF.N (INPb PR(D.AOJ Nil. (G~ FIN )NIL QUAL ) (JOHN (INP!! 

NOMooBJ NIL NIL ( (PRE• TO M4LE 3P5 StNr, )) ( CnRSON ) ) A~QRt;SSEE ) (TO 
INPU CASES[ "ll NIL NJL. '1L )'ln l )) 
o Ry CnMBINI.r. Ir wiTH crNFIG OF WORD N~. ! 

1. FOR HYPOTHESIS 1 INP3 
I. I. CDNF!GUR4TI<lN : 
(PRtn IS (ItJP~ VERB NIL N!L ((PRES J)QUAL 1 (pRESf:.NT (!~Pi! No.~.ll6J 

NIL N!i;. ( (l'No)EF 305 5t'G l l (!THING l) tJJL ) (A [!NPI DFHRM i•ltl_ NIL NIL 
NIL )NIL )N!L )l 

c= F~OM RIGHT T0 lEfT 
1. t, 1. FOk WORD : IS 

+ WRaNG HEAD QR NO TRANSITION IN SYNT NET 
2. FoR NYPOTHE115 I JNPO 

2, t, CONFIGURATION : 
[ 0 RE~ IS (lNPo COPUU 'Il N!L [(POES ))NIL l (PR~SENT (Jt<P2 NOM 0 ~RJ 

NIL N!L ((UNnEF 3PS SING )) ((TH[Nr. ))NIL )(A (INP\ LlF.TERM l<!L NIL NJL 
NIL lN!L )NJL Jl 
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•• F~OM ~!G"T To LEFT 
2, 1, I, FOR WORD I !S 

+ WRONG HE•O 0~ NO TRAN~!TtON !N SVNT NET 
3, FOR HVPOT~FS!S I JNPS 

3, !, CQ,F!GUR•TtON I 
(PREQ IS (!NP~ •FF,Alik FIN NIL ((PRES PASS )(PRES rnNT!N llN!L J ( 

PRESENT (lNP2 N0M,08J NIL NIL ((UNDEF 3P5 SING ))((THING ))N!\.. 1(A ( 
tNP! DETERM NIL NJL NJL NIL lNJL )NIL l) 

•• F~o~ ~!GHT To LEFT 
3, I, I, FOR •tJRD I IS 

+ WRONG HEAO OR NO TRANSITION IN SVNT NeT 

(OfTER~ A ll))l( 

1 CAD~RESSEE JDHN ) 11 

IN: 
(JOHN HAS GIVEN A PAFI~~T TU H!R 1 

WORD NO I I JOHN 
,J, INITIAL ••RTJCLES 
(NIL JOHN (!NPj NQM,ORJ NIL NIL ((M•LE 3PS SIN<; ))((PERSON )l'!L ll 

WORD ~tP : 2 HAS 
•l• INITIAL PARTICLES : 
(NIL HAS (INP< Vt~P NJL fJ!L I (P~ES 11 DUAL ll 
(NIL. HAS (INP! AFF,AUX tJll lift. ((P•ts PE~F ))NIL )l 

!
II, eERGlNG 
Al 

*••• TRY Tr F~P6NO rONFI~WRATl~~~ : 
(NIL HIS (!NP! AFF,AU< NIL NIL I(PRE& PFRF ))NIL. l) 

• 6Y CQM~INING IT •JTH tOhF[O nF ~nN~ NR, I 
I, FOR HYPOTHfSIS 1 !NPI 

I, 1, CONFIGURATION I 
(NIL. JOHN (!NPI r'OM,nBJ NIL NIL ((MALE !PS SING )) ((PERSnN ))NIL 11 

o> FROM LEFT Tn "!G~T 
+ WRQ~IG HtAD nR Nn TRA~I~!Ttn~ IN $VNT NET 

co F~OM RIGHT T~ LEFT 
1 • l. 1 • FO~ WI"1RD ~ JOHf\l 

SUCCESSFUL ORnER Hill REUTJOr'S ENVJRON~F.NT HSTS 
MATCH THE FOLLD•JNG FFATURE CCMPL.EXES: 
(AND ~IN& (NOT ORJ )l 
((MALE 3PS SlHG 11 
RESULTING OQMAJN: 
((MALE !PS SlNC, )l 

»» ALL TESTS SUCCESSF'<L, NEW C0tJflGU"AT10N : 
(PRFD HAS (!Np~ oFf.AUI FIN ~!L (!PRES PERF ))NIL )(JOHN (INP! 

NOM,~~.I NIL 'IL ((MALE .3PS ~H'(; ,1) (CPFPSON )JNJL )NIL ll 
(Bl 

**** TRV Tr:l EX!o'ANl) CQJ'JFTr:IJPATJON ~ 
(NIL HAS (INP2 VERR >ill NIL ( (FPFS ))!1li6L Jl 

• eV C 11M~JNPH~ JT l•!tTH co~,,FlG U \J.JC~n ,.,,~. 1 
t. FrR HVPOTHFSIS : JNP1 

1. 1. CO~FlGIJ~ATJfl~, z 
(NJL J'lH'' (JNP! !<O•,Of'J NJl NJL (01ALE WS S!'!G )) ((PFRSON ))>Ill )l 

o> FRQM LEFT TO RJr."1 
+ WRONG rlEID OP NO TRIN~JlJON IN SVNT NET 
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<= FROM ~lGHT TO LEFT 
1. t. 1. FOR WORO : JQ~~ 

~UCCESSFUL ORoeo ANn PFLATJro~S E~VlRONME•T 1E~T! 

MATCH TH! FULLDWJN~ FFATIJ~E CQ~PLE~ES: 
(ANn SING tNrT O~J ll 
((MALF. 3PS SING )1 
RESULTING QOMAINI 
((MAL~ 1PS S!•& )) 
INVESTIGATE THE FT~LLOwiNr. Sf.t--~.FEATIJRFS: 

PERSON 
((PERSON )) 
SEMANTIC FOTUOES eATCH SUCCESSFlll, ODMA!'< 1 
([PERSON l) 

>>>> ALL TESTS SUCCESSFuL, Nf~ CONFIGURATION l 
(POED HAS (JNP2 VERe N!L NIL ((PRES ))C,liAl ) (JOH;; (J'JPl 

NO~;OBJ NIL NIL ((MALf. ~PS ~TNr, )l((Pt.P~OtJ J)N!l )NIL ll 

WORD NO 1 3 GIVE~ 

!lfL 1 ~!~i~L(~e:Jl~~~g,inJ ~JL •IL NIL ~UAL ll 
(NIL GIVEN CINPS N0'JFJ,,VER8 '•ll "II ;;!L tJUAL l1 
(NIL GIVE'·' (JNPb '40'1f!N,Vr08 NJt NIL tilL ~UAL ll 
(NIL GIVEN (JNPT NONF!N,VERB ~IL ~IL NIL nUAL )) 
,ll, MERGING 
1•1 
•~~~'** TRY T("' EXPAND C':(lNFTGliHIAT!O~ I 

(NIL G!VfN ltNP? NONF!N,VER~ NIL NIL NIL gulL )) 
* RV CQMBINI~G lT ~lTH C~~~FlG nF WQR~ NR. 2 
I, FOR HYPOTHESIS : JNP? 

I, l, CONF!GURAIJON I 
(pRf~ ~AS (!No~ vro~ "IL "lL ((P~fS l)llUAL )[JOHN (!'"PI NOM,ORJ 

NIL NIL ((~ALE 3PS SI•G )I((Pf~SON li~!L )NIL ll 
co FROM RIGHT TO LEFT 

J. 1. t. FO~ ~nRn : ~AS 

+ W~ONG HEAn n~ NO TRA~SITTON IN SYNT NFT 
~. FOR HYPDTHEI!S I INP~ 

~. I, CONF!GU~AT!ON I 
(PRFn HAS (!Np~ HF,AU• Fr~' rilL ((PPES Pt::RF JlNJl_ J (JOHN (!NP! 

NQM,Q6J NIL Nll Ut<ALE 3PS SP.JG )Jr(P~RSON ))Nil_ )NIL)) 
ca FROM QJGHT TO l~FT 

2. 1. 1. FOR WORO 1 HAS 
SUCCESSFUL ORDER AND ~ELAT!U~~ ENVJOONMfNT TtSTS 
MATCH THE FOLLDWJNG FEATURE CO~PLEXESI 
CA~D (N01 PERF" lPfRF ) 
((pRES PtRF ) ) 
RESULTTN~ DQMAJ~: 

( (PRFS Pc~F ll 
~!W FEAIJP[ ~U•Plf>: 
((PERF' PRES P!RF ll 
INVESTIGATE T~E F('LL0WJNC SEM.f~ATLl~ES: 
PERSOI\1 
((P<:P~O~ l) 
SE•AtiT!C FEATUAfS MA1CH SUCCfA5FUL, OQMA!N 
( (PE''~ON l) 

>>>> ALL TESTS SUCCFSSFUL, NfW CO~F!GURAT!ON : 
(PREn GIVEN (JNP7 NQNFJN.VER~ ~:tL NIL {(P~~f 11 P~fS PERF ))~UAL 

) (HAS IHlP3 AFF,AUX FJN >~H. [IPIO"F' PRES PfOF ))>ill. l (Jt1~'< (!NP\ 
NOM,O/J NIL NIL ( (MALF 3PS sp.:r, )) ( (PoWSrH.i ))I-ll p;TL l''lL l) 
(Bl 
•*** f~V TO FWPANn CONFl~UkJTTnN 1 

0JIL GIVE~ (I"P~ ~ONF!N,v!:R~ NIL NIL r,IL f,IIJ>L )) 
• ev CaMBINI~G IT wrlH rnNFJ~ ~F ~uRn ~~. 2 
I, FOR HYPOTWES!S : JNPa 

1. t, CONFtGUQAlJ~N I 
(p~En HAS riNP? VrR~ NTL >IlL C(PPFS llllUAL ) (JtlH'I (HIP! l~nM,Q~J 

NIL NIL ((MALE 3PS S!Nf- ll((PfQSOr, ll''ll )NIL 1l 
<• FROM OJGHT Tn LfFT 

1, l. t. FOR WORU : H4~ 
~ w~n~~~ U~A~ no Nn TR.NSTT!O~l IN SYNl ~El 
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experiments 
• ' ..... ., ' • '-- .. •.J ,_ ... 

2. FOR HYPOTHE5TS : JNP3 
2. I. CONFIGURATION : 
(PRE!"! hAS (H-..iP~ AFF".A!lX l"lt-.J Nll I (F-Pf.S PFPF ))N]L , (J("It'lt.,l (I"-JP1 

NOM.O~J NIL NJL ((MAlt 3PS S!NG )l(rPF"SON ))NTL )NIL )) 

( c l 

<= FRVM ~~G~T Tn LfFT 
2. 1. t. FfW W()Rll : HAS 

SUCCESSf~L ORDER AI'~ •ELAl!ONq tNVIH0NI•t•T TtSTS 
MATCH THE FOLLCWinr, FFATIIkF. (,(!~lPLEX:f_S; 

(AND POSS (li(IT PAS~" ll 
((PotS PE~F ll 
+ S'fi\ITACl'IC FF_li.TUP~.5 Mfi,T(tJ ll~-.~tlCC~:,r;FUL 

•••• T~Y TO E~PANO CnNFlGlJ~ATJON 
(II!L GIVEN (!NP~ NONFII•.VtRH <!L NTL NIL OUIL )) 

* BY CQM~lf'.!lr.JG ll WIT~ rCNF·tt, nF ,:!)PI) ~~~. ? 
I. F~~ HYPOTHE~!; : INP' 

I. 1. CONF!GLIRATtr" 1 
(PRErl HAS (!NP2 VERB NIL NIL ( (PPFS l )flUAL ) (.IOHI; (TNPt '''".nf1J 

N!L NIL ((MALE 3PS SING ll ((PfP5f.'N l)iJ!L lt<!L lJ 
<• FROM R!G~T TO L!FT 

1. 1. 1. FQR l"rJPn : HAS 
o ~RONG HEAD OR NO TR6NSJTTO• !~ SVNT NET 

2. FOR HVPOTHESlo : jNP' 
2, \, C!JtllfJGI_IPAT!QN 1 
(PREQ HA~ (!'P3 ~FF.AliX FIN '·ll \(PRES PFPF 1 )Nil. ) (JOH'I (!NP! 

N0•.08J NIL >•!L ( (>IAL~ ~P<; 511<0 l) ( (Pf~sn;: l )Nll l''lL ll 
•• FPO• RIGHT TQ LEO! 

( 0 l 

2, 1, t. FOR ~URO ! HAS 
SllcCES~FUL OPUtR H•n 0ELAT!0'•S I':NVlRON"E''T JESTS 
MATCH THE FOLLOWING F!ATURE CnMPLflfl: 
(61<0 [I·IOT PASS" l PASS l 
((PRES PERF )) 
+ SYNTA(TJC FE'A.lllPf:"S MATr:~ liN~liCC:FSSFU!r 

·~~* T~V T~ ~MPAr~~ CrJNFibt. 1 ~ATJON ; 
(N!L l;!VFN (!NPO PRf'D.•DJ "lL NIL N!l. QUAL )) 

• BY CD•BlNl~G IT WITH CONFI' OF WORD NR. 2 
1. Fn~ HVPOTHESI! : !NPI 

I. I. CONFIGURaTJON : 
(PRED HA5 (fNP~ VtR• lllL N!\. f(PRfS ) )f;lJAL ) (JO>IN (!>JPI NOH.C1HJ 

NJL NIL ((MALF 3PS Sf'IG )) [(Pr:P~llll Jlt,!L )NIL ll 

<= FROM RIGHT TG l <fT 
1. 1. l. F(J~ WOfW : HA~ 

+ ~R~NG HE40 0~ ~n fRAt~SITJON 1~ SY~T ~ET 
!. FDR HVPOTHES!S : !~PJ 

~. 1. cnNFIGU~Al HP.l : 
(P~t;O HAS CpJPl AFf.AU> FPI ••lL ((P~ES PeRF ))'IlL )(JOHN (!NPl 

NOM.OBJ NIL NIL tr"ALf ~PS S!llr; 1J ((P •. RSON 1)N!L )Nll ll 
c~ FROM ~IGHT TO L~FT 

2. t. t, FlW WQPI"l: HAS 
• WRONG HE~r QR Nn TRA~IqlTIO~. T~ SY~T ~fT 

t10~Ii N~ : li A 
.!, !NJl!AL PARTTCLES 
(~!L A (1NP8 nE.TfP"· t'JL «ll 'J!I_ NIL 1) 
.11. ''tRGING 
(A 1 
**•* r~v To EXPA~J(' C~F!F1r~L 1 ~ATTf1• 

(t~tL A (TN"B !"JETE~tll P...ilL tJtl IHI Jo-•!L )) 
• ~y CQMBl~IN~ tT ~rT~ CC!I~FlG nF WCIRn N~. 3 
1. FOR HYPOTHESI~ : ]NOO 

1. t. CONFJ~IJP4TI0N : 
(NIL GIVEN (P,iPLI- P~En •. f.I.DJ NTL i-dL rqL f1lJfiL 1) 

=- ~ FRO~ l fF T T r_1 ~q ~HT 
+ !AJRC1N(:. ~~f,~j,J7'• L!f~ 1111 TRAf'.J5!Tlli~J IN ::;VNT NET 

c~ F~OM QlG!~T T0 L~FT 

t, ~ .• 1. FOP l.JO~~ : GJVt::l\1 
+ WR[•\Il~ HtAD Uf~ LO Tf>lANSI'Tt~r .. lN SYi\11 ~~~1 

2. FO~ HVP0TH~SlS t ]Nr~ 
2. 1. C0~lfiG\Jh'AT10"J : 
(~!L G!VoN (!"Po ''1.1NFH<. VfHR NtL NIL. NIL QUAL l J 
:> F~QM LEFT Tn ~IG~IT 

-+- WIU~!\11': HI"Afl n~ ~-:n T~AN~'f4r~?. 2 tFJ SVtJT NET 



experiments 

<= FROM WJ(;,d 10 LF"FT 
2. t. 1. FI1R W(JRI) I t;lVFN 

+ WRON~ H~AO n~ N8 T~A~SJTJON l~J SVNT NET 
3, FOR HVP~THESI$ : !NP• 

3, I, CONFIGURATION : 
(Nj~ GIVEN (jNPb NONFI~,VERB ~ll NIL NIL QUAL Jl 
•> FRO~ LEFT T0 ~IGHT 

+ WRONG ~FAn OR Nfl TRAN5JTtnN IN SYNT ~ET 
cs FROM ~IG~T To LEFT 

3, 1. 1. fO~ ~OPD : GIV~~ 
+ WRO~G HEAD OR NO TRA~•~ITtn~ lN ~YNT NET 

o, FO~ HVPOTHEST$ : fNP7 
4• 1. CONFJGli~AT!ON : 
[PREO GIVEN lt~P7 NONF)C,VERB NIL NIL ((PEPF" PReS PERF )IQU•L I ( 

HAS (!NP3 AFF,Ail> '!''' NJL [(P~RF'' PRFS PEPF ))NIL ) (JQH' ll'PI 
NOMoORJ NJ~ ~IL (I•ALE 3PS S!N~ I)I(PtRSON ))NIL I"!L )NIL ll 

<• FROM RIGHT 1U LfFI 
4, 1. 1. FOR ~O~D : GIVEN 

+ w~nNG HEAO OR NO 1RAN~ITT0t; T~ 5VN1 ~fT 

WORD NR : 5 P~FS~NT 

•l• IN1TI4L PARTJCLES = 
((NI )PRESENT (!NpQ 'lnM,G~J N!L rn~ COPS SING )l ((THP,Ir. ll'lL 11 
.. 11. MERGI~~r.. 

(Al 
**'** T~Y TO F~PAND CONFI~l!~ATlON : 

((NI )PREStNT [pJPq 'W'',OPJ NJL NU ((3PS SING ))((THING l)>'IL ll 
* BY COMBINING IT WIT• co•FIG ~F wQ~n NO, I 

1, FOR HVPOTHES!ti l tNPb 
1. t. corJrtGlJ~ATlON : 
(NIL A (JNP8 DfTFR~ NIL NIL rill NTL )) 
~> fROM LfFT TO ~~~H·r 

SUCCF•SFLII_ TRANS!l!ON FRO'~ !>•1 l 
TO THE ~t••l STATE(Sl (NU FI~ ~h ) 
MATCH T~f FOLLOw l'H' fF HIIRE Cnt'P~DFS l 
SING 
fDPS SING 1) 
RESuLTING ~OM.!N: 
( (3PS SPiG I) 
NE!~ Ff.TJ~~ rO~PLE~: 
((UNOEF 3PS $!~~ )) 

>>~> ALl TESTS SUCCfs~Fl!l-• N~W CO~FTGU~ATION ; 
IINI FIN Nb IPRE!f"T I!NPq NnM,nBJ NIL NIL I!U~DEF 'p' S!~G )1 

((THING 11''11. IIA llf•PA Dt'TE~'< Nil. NTI. tHl ''H )Nll )) 
c: FROM QlGHT Tn LFFT 

I. 1. t. Fn~ WOFf!: A 
,.. WR(l\J~ ~EAf't n~ "'lfl Tlolo\tl~tT!f'Jt-! !~! SYNT' ~iFT 

(9) 
**** T~Y TO EXPANn CONFI~URATln~ I 

C(NQ. FIN ~ll, 1PPF:$F"NT (l"IPq !I..!QM.O~J ~J!L N11.,. ((ljl\ll)fT· ~p~ SP'-:1~ )) (( 
THIN~ ))NIL 1 (A (!NPB D~T~RM ~~~Nil NIL NIL )NIL ll 
* BY CDMBIN]NG IT ~~T~ CONFI~ ~F ~0~~ NR. 3 
l. FO~ W¥PnTH~S!S : TNPil 

1. 1 1 CO~,IFJ(:.lJP!\TJllr-J: 
[NJL ~IVF~ {[NP~ P~En.AnJ ~lL !~Jl. NTl ~WAL }) 

=>fROM l~~T Tl1 ~l~HT 
+- WR'[ir>-.1-G t1E'Ail Mol t·iC• TRANSlTinl\' tr,J SVNT t.i~T 

~= FROM QJ~~T 10 LEFT 
1 1 1. 1. F"[Ii'<: ~;.iC'\RO: G!VI:.N 

SUCCES~F~L OPGF~ A~ 1 n Ptl.ATtOrc~ ~~VJRONMEtrT TE~T& 

CONSlJLT C~b@ FRA11ES WTTH SVNT FFATURES : 
( (llN[)F.F' ~PS ~ hJG ) ) 
+NO TP~N!l1t~~~ ltJ SEM ~!FTWORK 

2. FOR HYPOTHfSTS I J~P~ 

2. 1. CONFIGUf..'t.T!O:'.! ~ 
(NIL GIVEN II~P~ NONf)C,VEA~ NJL rJjL NJL QUAL ll 
•• FROM LEFT TO RIGHT 

+ W~~~G HEAU OP ~iO TRA~S!TION IN SY~T NET 
<• FRQM RIG"T Tu LffT 
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2. 1. 1, FOr.' WOIO'!'"l I GIVEN 
SUCCE~SFUL OADfR A•O RELATIONS ENVIRONME~T l~STS 

CONSULT CASE FRAMES •ITH SVNT FFATURfS I 
((UND!F 3~1 ~lNG II 
+Nrl TRh•StTJnr-.1 [ti ,o;fM ~l~TWrJRI< 

3, FOR HvPOTHE~IS : !NOh 
3, t. CO~iF!GllRATJIJ~I : 
(NIL GIVEN [!NPb NDNF!',VEPR NI~ NIL NIL QUAL )) 
•> FROM Lf'F"l TO RIGHT 

+ WRONG HEAD OR NO T~AN51TIQN IM ~VNT NET 
co FROM RIGHT Tn lEFT 

~. 1. t. FUR t"C'IRD I GIVFN 
SUCCESSFUL ORDFR A110 RE,LAT!ONS ENvTAONe~c'T TeSTS 
CONSULT CAIE FRA•tB O!TH SVNT FEATU•FI : 
((UN0EF 301 &lNG II 
SUCCfssFUL T•A•Sll!O~ IN I!HANTTr NETWORKS 
RESULTING T~!PLES CF!AlUAF~ * STATE • CASE) 
([((UND!F ~fS SING II (FJ>' G~ )>'HIT l) 
MATCH JHE FoLLOWING SE•ANT!C FtATUNeS 
((THJNG 11 
WfTI-! FE6lti~'ES nF ~fSP. C'ASF.S 
t~IHA f 
THl~G 

SEM F!ITUIES "•Tr• SUCCtSIFUl 
•>>> A~L Tf~T~ SUCC~S~FUl, NfW (ONFI~URATJON 

(NIL GIVEN (!Npb NONFI'',VERB NIL (FIN G? )NIL QUAL 1 (PPE,~F''' 
1NP9 NOt<,QBJ rilL ,'![L ((VNDEF 3PS $!>JG l) ((THING ))WHAT )(A (!tJPB 
OETERM Nil. NIL ;J!L NIL )NJL Ill 
~. FOR HVPOTHE~JS : !NP7 

~. 1. CON~tGlJ~ATtO~ : 
[PRED GTV•'l (!t P7 'H1NflN,VERFl NIL ''lL ((PERF" PPES PE~F )I DUAL J r 

HAs (!Np3 AFF,AUX FIN NIL ((PEPF" PRFS Pf.RF ))'•!L )(JOHN (ltJP! 
~DM,~BJ NIL NIL UMILf. .lPS SH1(; ))((Pf.RSDN ))NIL lHL lN!L II 

co pROM RIGHT TD LFFT 
~. !, 1, F~R >~l'"n : r,!VfN 

SUCCfiSFUL URPE~ A•Q RELAT!QNR FNVlRONMENT T!STS 
cONSULT CAl! F~AMES ~ITH SVNT FEATURES I 
((UND!F JPS &JNG II 
SUCCt~SFUL TP'"~!TinN IN SEMANTIC NETWORK~ 
RESULT!•G TR[P~!S tFEATU~!• o ~TATE * CASE) 
([((UNn~F" Ws SING 1) II';~ F"Hl )W><AT ) (((Ufmf-F 3P~ SING )) (G3 I 

AOORESSEf ll 
•1ATC~ THE >nt ~IJW!fir. Sn1HITJC n:ATURFS 
l(THH•r. )I 
WITH FEITI)PE~ oF ~~SP, CASE~ 

WHAl 
THlNG 
SE~ F~ATU~t~ ~''TCh StJtCESSFLJl 
AnO~fF~FE 

PERSC:"'I 
NO S£t1 F~~Tll~~s t1ATCH 

>>>> JLL TF~Ts SucrES$FtJL, N~w cONF!GU~ATION : 
(NIL (;TvE'N (J!'tP7 tqlt'-!I"It-l.VE.!O'A ~ITl. CG?. FHI J ((PF:"RF 11 PRF.S PFiiF )) 

QUAl )(HAS rT,•~3 >FF,oux FIN ''IL. ((PEPF" P~f.$ PERf ))NIL )(Jnl1N (JNPI 
~OM,ORJ ~lll NIL (("Alf 3P' SJnr. )) ([PERSON ))~Ill )NIL )ldlf. l (f'Rf'HNT 
(Jt..J~q ~OM.Oi-1.1 t.,1lL NlL ((LI~;ntF ~PS S01r, i)((THTNt; ))~lHAl) (.6. (.JNPIQ 
ryfTERM ''!~ NJt, ''It N,IL l'l!L ))) 
(Cl 
**111111 TQV T(1 ~)(·p~~ 1 0 r:I~(JF!f.l;~/IT)\H· ~ 

(!'11JL GIIi~l\; (l'~Pf:. tlONF-'lN,.I/ER~ t·ilL (FI~l G~ )I"I!L QUAL l (P~t-SEI\lf 
INPq NO~.OR,.l 'Ill iiTL (IW'I,Ef ~P.~ ~lr<G J) ((THING ))WHAT ) (f. lltlP• 
Of!E.Rf1 ''I~ >IJL >lfl "'!C JNll ll) 
* ~y COMBINI~~ ff ~JTH C()NFl& nF hQ~n NR. ? 
I, FO~ HYPVThES16 : I•PP 

1. 1, CONFIGUPATTJ~! • 
(PR~o HAS (!NP2 VER~·N!~ NIL ((PRF5 ))QUAL !(JOHN (INP\ ~QM,OBJ 

NlL NIL ((MALE !PS tiH'G l)((PE~SON ll''!L )NIL ll 
«= FROM PJGHf TQ lEFT 

1, 1. 1, ~OR WORO : HAS 
+ WRONG HUll OQ NO TRANSIT!r)t,l IN SYNT NET 
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2. FOR HYPOTHE5l5 : JNP1 
2. l, C0~~TGUR4110~' : 
(PRED "A~ (l'JP3 AFF,AI!' Fll' "lL ((PRES PERF )P,II. )(,)UHi' rl"PI 

NO~oOP.J NJL ~IL ((t<., F 3P< <JC1r, l) ((PtR~O'' ))Nil H'IL )) 
c= FROM Q!GHT lli LEFt 

?. 1. t • Fr':IP ~·IOPD : HI\~ 
SUCCESSFLIL 1JRO£.~ Ar;n kfLATTOr.:S ~~1/flo?(lN~lE~·T TF.(jT~ 

MATCe T~E FDLL11WING FEATURe CO~PLE>ES: 
(.6Nf) PAS~ (t\JOT PA8~ 11 ') 

((PRfS pEoF )) 
+SYNTACTIC FE1TU~f~ ~ATC" U•SUCCESSFUL 

WO~O NR I ~ TO 
ol, INITIAL PIPfl~LFf 
(NIL TO (INPtB CAl~~! NIL ~!L NIL NIL J) 
,1!, M~RG!Nr; 

(A.) 

*•** TPV TO EXPANJJ rO~FJ~IJRATJn~ I 
(N!L TO (jfJP\.> CA5ESl l!lL IJ!l NIL N!L )) 

*BY CQMAl~lM~ IT ~ll~ CON~!G nF wnRo ~R. ~ 

!, Fno HYPOT~F.~!S : T'PQ 
1. t. CONFT~~Li~liTJIJ'i : 
(NIL G!Vt, C!NP1 NnNFIN,VEOR NJL, (G? FIN ) ((Pf~F" PRFS PFRF ))C:UAI,. 

,(i·i.As flNP3 AF~.Ai_IX Ffri Nll f(Pi:RF:'' P~~:S PE:RF 11Nll 1(Jl11-l\: (T~JP1 
'0MoQRJ NIL NIL ((MALE 3P$ SING ll ((PEw<O·' ))NIL JNTL )'IL l (POFSf.r 
llNPq NOMoOAJ tJIL '"'IL ( (U''rEF ]PS SJ,r; ) l ( (TH!'!r. ) )WHAT l t• (I'IP~ 

OETEOM NIL NIL NIL ~ll J~IL ll) 
=~FROM LE~T T~ ~I~HT 

+ WQONG Hf&l, nR NO T~INS1TION IN SYNT NET 
<= FRO~ ~TGHT t•1 LEFT 

, • 1. '1. Fr:h: ~·-oriPQ : PRFSE.NT 
+ WR(tf'.jG HF.,H1 QP 1\:li TR--HJ-~l'TJQt,: IN SYNT N~T 

J. 1. ~~ Fr~ wORn : GJVE~ 
+ WP.t"l!I.JG HFAI':'~ •1!" !1(1 1h':P~~TTIOt~ !".! $YNT 1\ifl 

!, 2, C0'"!F!GI'PAT101·! I 
t'll. GtVPI, (!'IP;. NtJNF!N, VEPB 'IIL (FIN G;> )'JI!. D.UAI. ) (P"fSf,NT (!~PQ 

NO>l,DB.) NJL NIL ((liN[>FF 3PS Sit"; )) ((THING ))~HAT ) (A 0''P8 OEJER;1 
NIL NIL NIL NIL !NIL ll) 

•> FROM L~FT T~ ~~~HT 

• WP(lt-.lr, HE AI) or~ ~~o TRANSiTION IN SYNT NFT 

•• FROM ~Tr.Hl ,,, LEFT 
I • ?, , . FO!" l,l l1 R [) I PRESENT 

• WPQrJr. HEA~ ''" NO T~Ji.NSJTION HJ SYNT NET 
I , 2. ?. F [!!-.1 <>JnQn I GIV~'-'·\J 

+ \AIR('IMG HEAU 0~1 Nn TR A~~!i l T I ('lt.l l ~! SYI!T ~J ~ T 

l~OR!"l NQ : 1 H~l--( 

,J, INITIAL PAATJCLFS 
('iL HER (!"~jl P1HJI!,'l•<J N!!.. NIL ((S!NG OBJ .IPS ll ((PF~S~'! ))Nil. )) 
.II. i•1ERG1N(: 
(. 1 
•••• TRY Tn ~tPAND rc~FJ~U~ATtnN 

(NH. HER (P·lP11 Plt11~i.ORJ ~·Tl r-Jtl {(S!t'-·f; D~J 3~5 ))((PfRSON ))l'.lll 

l ) 
* ~y C~~Rl~TN~ ]T ~~f~ cn~1FLG OF WORM ~~. ~ 

1~ FOR HYPnT~ES!~ I tNPI0 
1. 1. CONFJ~UQ~ltON : 
(NIL Tn IT•OtO [A5fSI •IL NIL NIL NI!,. ll 
~> FRnM l .. ~FT Tn P!G~4T 

SUCCE~S~L!L O~rFR A~O ~fLATtn~~ ~NVIRO~•MF~T TFSTS 
NEI~ F'EAT,!~E croMPLF'.:: 
((P~fP T~ ~1PJ0 U!~J ~PS ,) 

>)o)o> ALL.. lEST'3 ~UCCE$~rut-., NFI-~ CO~.JF!r.lJR~l]Q".l ; 
(Nil •E" ((NP!! P"IHJ,OC\J NJl Nll ((PREP TO SING !18.1 3PS )) ( ( 

PEOSnN ))~IL )(TD (!~Pt} CAS~•I NIL NIL NIL N)l )NIL )I 
c: FROM QlGHT T0 L~fT 

!. t. 1. P'IP l~fli-?0 : TQ 
o ~R~NG HEAD OR ~0 TOAN~JTIQN IN SYNT NE1 
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(B) 
•••• TRY TO F.XPAND CQt-.JF!GIJRAl ION ' 

(NIL HER (T~-IPt, PR(H.i,npJ NTL N!L ( (P~~-p Tr ~P•G Oi 1 J 3PS ) ) ( ( 
PE~SON l)N!l )(TO (l'<P1t CASFS! NIL NIL >•!l ~'lL )NIL )l 
* BV COMBINING IT ~lTH (GNFI~ OF WORn ~~. ~ 
1, FO• HYPOTHESIS : JNP9 

1, I, CDNF!5URAT!DN : 
[NIL GIVEN (JNP7 NnNFIN,IEWH NIL (G2 FIN )((P~RF" PAf~ O~RO l)CIJAL 

) [HAS [!NP3 IFF,H'> FfiJ fJIL ([PfRF" PRE> PfRF ll'!L ) (JUH'I (JNP! 
NDM,OBJ NIL NIL ([~AL' >PS Sl>IG ))((PFR.<ON ))NTI. )>,JI. HJ!l ) (PRF'HNT 
(INP9 NOM,OBJ NIL NIL l(Ur,IJt'F 'PS STNG Jl f(TH!% ll.<HAT ) (A (!NPA 
OtTEOH NIL NIL NIL NIL )NIL lll 

a> F~nM LfFT TO RJj;HT 
+ WRONG HeAO 0~ NO T~~NSITION IN SYNT NET 

<= FROM !HGHl TO LFfT 
1, 1, t. FU~ ~0~0 1 P~~SFNT 

SUCCf•SFUL O~OEP AND OELIT!ONS ENV!RDNME•T TFSTS 
•M!SSI~G CASE OP FUNCTION IN REM NET•ORK 

I, 1 • ~. FQR w~~O : ~IVFN 
SUCCESSFUL C~nf• ••n RELATIONS fNVIRONMENT TfSTS 
CONSULT CASE FRAr:fS WITH SVNT FFATLIR!S : 
((PREP TO SING n9J 3PS 1) 
SUCCESSFUL TOAriSJT(nN IN SfMANTJC NETWORKS 
RESIIlfJ'JG Ti<IPLE·> [FEATURES * STATE * CASE) 
((((PREP Tn ~lNG O~J 3P5 ))FIN ADOR~SSFE )) 
MATCH THE FULLU•!•~ SEMANTIC FfATURER 
f(PER~nN 1) 
WITH FfATURES c• R•SP, CASE$ 
AODRESSH 
PERSON 
~EM FF.~T\IQf.Ci MATCH Stlr:CESSFUL 

>>>> ALL TESTS 5UCC!SRFUl, NEW CONFIGU~ATION : 
(NIL GIVEN CI••J NONOJN,V!RB NIL FIN ((PERF" P•FB PERF ))QUAL 

)(HAS CINP3 AFF,•u• Fl'l NIL ((PERF" PRES PERF ))NIL )[JOHN (INP! 
NOM,OBJ NIL NJI, ((MALF 'PS ~!Nr. )l((PERSOt; llN!L )NIL )I.;TL )(~R•S>.NT 

[p1Pq NQ~1,06.) ~!1. '·ill ((UNQ[F· 3PS SJ.Nr. )) ((THINr, ))c<HAT l (A (INPS 
DE TERM NIL NIL NIL Nil. )NIL J) (HE• (!NO!! PRON,Q~J Nil. NTI.- ((PREP rn 
SING onJ 3PS l1 ( (P~RSON l) ADO~ESSH l (TO (IOIPI~ CA~ES! >HL N!l.- N!L 
NIL 1NIL, lll 

1. ~. CQNFtGURATIQN : 
(N!L G!V~N (!NP~ r<QNF!f!.VER~ NIL (FIN G2 )NJL QUAL l (PRESENT (INP9 

NOM,ORJ NIL NIL ( (U~'OEF 3PS SING ) ) ((THING ) ) W~AT l (A (!NP~ OETE~M 

NIL NIL NIL NIL )NIL Ill 
•• FROM LEFT TO <tGHT 

o WRONG HEAD no NO TRANSITION IN SVNT N!T 
co FROM ~IGHT TO LfFT 

1, 2. 1, FOR ~QQn I ~RES~NT 

SUCCESSFUL OODER aNn OELATIONS ENVIRONMENT TESTS 
•MISSI~JG CASf. 01<1 FllNCTin1\l P.J SEM NETW(~RK 

I, 2, 2, FOR WORD : G!VFN 
SUCCESSFUL ORDFO ANU RELAT!nNS !NVIRDNH~NT T~~TR 
cONSULT CASE FR4M~S WITH SVNT FEATURES : 
((P~E~ TO SING CRJ 3PS ll 
+Nn T~~NSTTtON T~l S~M NFT~ORK 

FUNCTIONAL ANO CAS~ IT>UCTUR!S : 
CNC•NFIN,VERB (GIVEN (HF,AU~ CHAS U·,nM,oeJ JOHN JJJ (NoM,ORJ (P~FHNT 
(0F.TER'1 A ll )(~il0 1 , ~J (HeR ( ~I TO I)) lJ 
(CASESTRiJClURE (,lvE. r NT J~H>J l (oHAT PRES~'!T l (AM~FSHE HEQ ) ) l 
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EXPERIMENT 11: Relationwords 

Problem: 

It is possible to co~nect objects to a head by other 
means than casefillers. 

Solution: 

The introduction of the function relationword which 
behaves like an adjunct 

experimental setting: 

We given the following se ence: 

John has been living in Paris 

(Notice how '1'n' ~ t 1' k 'th' 11rs 1n s w1 living' and after that 
'Paris' with 'in') 

results: 

INI 
(JOHN HAS B~E~ ~!VtNG IN PARtS l 

WORD NR I I JOHN 
•I• tNITIA~ PART!C~!S 1 
CNI~ JOHN (!NPI No~.DaJ NIL NIL ([MALE 3PS SING ))((PERSON )lNI~ )) 

WORD NR I 2 HAS 
•l• INITIAL PARTICLES 1 
(NIL HAS [!Np2 VER8 NIL NI~ ([PRES ))QUAL ll 
(NIL HAS [INP3 AFF 0 AUX NIL NIL ((PRES PERF ))NIL )) 
.II. MERGING 
CAl 
•••• TRY TO EXPAND CONFIGURATION I 

(Nt~ HAS [!NP3 A~foAUX NI~ NIL ((PRES PERf llNIL )l 
• BY COMBINING IT WITH CONFIG OF WORO NR. I 

1. FOR HYPOTHESIS I INPI 
1. I. CONFIGURATION 1 
[NIL JOHN (!NP) NOM 0 0BJ NIL NIL [(MALE 3PS SING ))((PERSON llNIL ll 
•• ~ROM LEFT TO RIGHT 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
c• FROM RIGHT To ~EFT 

lo 1. !o FOR WORD I JOHN 
SUCCESSFU" ORDER AND RELATIONS !NVIRONMENT TESTS 
MATCH THE ~O~LOWING fEATURE COMPLEXES! 
(AND SING (NOT OeJ ll 
((MALE 3PS SING ll 
R!SU,TING DOMAIN! 
((MALE 3PS SING )l 

>>•> ALL TEST$ SUCCESSFU~, NEW CONFIGURATION I 
(PRED HAS (INP3 AFF.AUX FIN NIL ((PRES PERf llNI" ](JOHN (!NPI 

NOM.OeJ NI~ N!~ ((MALE 3PS SING )]((PERSON )lNIL ]NIL ll 
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(8) 
•••• TR~ TO !XPANO CON~IGURATION I 

(NIL H&S (INP2 VERB NIL NIL ((PRES ))QUAL ll 
* 8~ COMBINING IT WITH CON~IG Of WORD NR, I 
I, fOR "YPOTHES!S : !NP! 

I, I, CONFIGURATION 1 
(NIL JOHN (IN PI NOH,05J NIL NIL ((MALE 3PS SING 11 ( (PE~SON 11 NIL l) 
•• FROM LEFT TO RIGHT 

• WRONG H!AD OR NO TRANSITION IN SVNT NET 
co ~ROM RIGHT TO LEFT 

I, I, !, FOR WORD I JOHN 
SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS 
HATCH THE FOLLOWING fEATURE COMPLEXES! 
(AND SING (NOT OBJ ll 
((MALE 3PS SING )) 
RESULTING DOMAIN! 
((MALE 3PS SING ll 
INVESTIGATE THF FOLLOWING SEM,FEATURESI 
PERSON 
((PERSON ll 
SEMANTIC FEATURES MATCH SUCCESSFUL, OOMAIN I 
((PERSON ) l 

>>>> ALL TESTS SUCCESSFUL, NEW CONFIGURATION I 
CPRED HAS (!NP~ VERB NIL NIL ((PRES ))QUAL )(JOHN (INPI 

NOH,OBJ NI~ NI~ ((~A~~ 3PS SING ll ((PERSON ))NIL )NIL ll 

WORO NR I 3 BEEN 
oio INITIA~ PARTICLES 1 
(NIL B~EN CINp4 No~FJN,VER8 NIL NIL NIL QUAL 11 
(NIL BEEN (lNP5 NONFI~,AUX NIL NIL NIL NIL )) 
.It, MERGING 
(A) 
**** TR~ TO EXPAND CONFIGURATION I 

(NIL BEEN (1NP5 NONPIN,AUX NI~ NIL NIL NIL )) 
* BY COMBINING IT WITH CONFIG Of WORD NR, 2 
I, FOR WYPOTHESIS I INP2 

I, I, CONFIGURATION 1 
(PR!D HAS (lNP2 VERB NIL NIL ((PRES ))QUA~ )(JOHN (!NPt NOM,OBJ 

NIL NIL ((MALE 3PS SING )) ((PERSON l)NIL )NIL ll 
co fROM RIGHT TO LE~T 

I, I, I, FOR WORD I HAS 
• WRONG HEAD OR NO TRANSITION IN SYNT NET 

2, FOR HYPOTHESIS I INP3 
2, I, CONfiGURATION I 
(PRED HAS (1NP1 AF~,lUX I"!N Nl'L ((PRES PERF l)NIL l (JOHN (INPl 

NOMoCBJ NtL NIL ((MALE 3PS SING ll ((PERSON ))NIL )NIL ll 
co fROM RIGHT TO LEFT 

2, l, I, FOR WORD I HAS 
SUCCESSFU~ ORDER AND RELATIO~S ENVIRONMENT TESTS 
MATCH THE FOLLOWING FEATURE COMPLEXES! 
(AND PERF (NOT PERF" l) 
((PRES PERF ll 
RESULTING OOMAINI 
((PRES PERF ll 
NEW FE•TUAE COMPLEXI 
((PERF" ~ONTIN PRES PERF )(PERF" P•SS PRES PERF ll 

>>>> A~L TESTS suCCEssFuL, NE~ CONFIGU~ATION I 
(NIL HAS IINP3 AFF,AUX FIN NIL ((PERF" CONliN PRES PERF)( 

PERf" PASS PRES PERF llNlL l (JOHN (INPI NOM,DBJ NIL NIL ((MALE 3PS 
SING ll ((PERSON l)NIL lNIL l (BEEN CINP5 NONFIN,AUX NIL NIL NIL NIL lll 
(B) 

•••• TRY TO EXPAND CONFIGURATION I 
(NIL BEEN IINP4 NONFIN,VERB NIL NIL NIL QUAL ll 

• BY COMBINING IT WITH CONFIG OF WORO NR, ~ 
I, FOR HYPOTHESIS I INPi 

l, I, CONFIGURATION I 
(PRED HAS (INP2 VERB NIL NIL ((PRES ))QUAL )(JOHN (!NP! NOM,neJ 

NIL NIL (!MALE 3PS SING ll ((PERSON ))NIL lNIL ll 
co FROM RIGHT TO LEFT 

l, I, l, FOR ~ORO I HAS 
+ WRONG HEAD OR NO TRANSITION IN S~NT NET 

2, FOR HYPOTHESIS I INP3 
2, I, CONFIGURATION 1 
(PREO HAS (!NP3 AFF•AUX FIN NIL ((PRES PERF llN!L )(JOHN CINPI 

NOM,OBJ NIL NIL ((MALE 3PS SING )) ((PERSON )l NIL ) NIL ll 



experiments 

co FMCM RIGHT TO ~EFT 
~. l, l, FOR WORD I H!S 
SUCCESSFU~ ORDER AND RE~AT!ONS ENVI~O~MENT TESTS 
MATCH THE FOL~OWING FEATURE COMPLEXES! 
(AND P!RP (NOT PERF" ) ) 
((pRES PERF ll 
RESULTING OOMAINI 
((PRES PERF ) l 
NEW FEATURE COMP~EXI 
((PERF" PRES PERF ll 

MISSING CASE IN FRAME 
+ SEMANTIC FEATURES MATCH UNSUCCESFUL 

WORD NR I 4 ~IVING 
olo INITIAL PARTIC~ES 1 
(Nl~ ~!VING (INP& NONF!N,VERB Nl~ NIL NIL QUAL ll 
,II, MERGING 
(Al 
**** TRV TO EXPAND CONFIGURATION I 

(N!~ ~IVING (INP& NONFIN,VER8 NIL NIL NIL QUAL )l 
• BV COMBINING IT WITH cONFIG OF WORD NR, 3 
I, FOR HVPOTHESIS I tNP4 

I, l, CONFIGURATION 1 
(NIL BEEN (INP4 NONFIN,VERB NIL NIL NIL QUAL ll 
•• FROM LEFT TO RIGHT 

+ WRONG HEAD OR NO TRANSITION IN SVNT NET 
co FROM RIGHT TO LEFT 

I, l, I, FOR WORD I BEEN 
+ WRONG HEAD OR NO TRANSITION IN SVNT NET 

2, FO~ ~VPOTHESIS I INP! 
2, I, CON~IGURAT!ON 1 
(NIL HAS (INP3 AH,AUX FIN Nl~ ((PERF" CONTIN PR~S PERF ) !PERF" 

PASS PRES PERF llNI~ ){JOHN CINPI NOM,08J NIL.NlL !(MA~E 3PS SING ll( 
(PERSON ))NIL )NIL )(BEEN (!NPS NONF!N,AUX NIL Nl~ NIL NIL lll 

•• fROM LEFT TO RIGHT 
+ ~RONG HEAD OR NO TRANSITION IN SVNT NET 

•• FROM RIGHT TO LEFT 
2, I, I, FOR WORD I BEEN 

+ WRONG HEAD OR NO TRANSITION IN SVNT NET 
2, !, ~. FOR WORD I HAS 

SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS 
MATCH THE FO~LOWING FEATURE COHPLEXESI 
(AND CONT!N (NOT CONT!N" l) 
((PERF' CQNTIN PRES PERF )(PERF" PASS PRES PERF ll 
RESULTING QOMA!Na 
((PERF" CONTIN PRES PERF l) 
NEW fEATURE COMP~!XI 
([CONT!N• PERF• CONTIN PRES PERF ll 
INVESTIGATE THE FOLLOWING S!M,FEATURoSI 
PERSON 
((PERSON ll 
SEMANTIC FEATURES MATCH SUCCESSFU~, DOMAIN I 
( CP!~SON ll 

•••• ALL T~STS SUCCESSFUl, NEW CONFIGU~ATION I 
!PRED LIVING (INP~ NONF!N,VERS NIL NIL ((CONTI~" PERF" CONTIN 

PRES PERF ))QUAL l (HAS [lNP3 AFF,AUX fiN NIL ((CONTIN" PF,RF" CONT!N 
PRES PERF ))NIL l [JOHN (lNPI NQM,OBJ NH, NIL ((MALE 3PS SING ll [( 
PERSON ))NIL JNH, l tBHN (INP5 NONF!N,AUX NIL NIL NIL NIL ))NIL )l 

WORD NR I 5 IN 
,I, INITIAL PARTTCLES 1 
(NIL IN (!NPT RELWORD NIL NIL NIL MOO )) 
,1!, MERGING 
tAl 

**** TRY TO EXPAND CONFIGURATION I 
(NIL IN (!NPJ RELWORD Nl~ NIL NIL MOO ll 

* BV COMBINING IT WIT~ CONFIG Of WORD NR, ~ 
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I, FOR HYPOTHESIS I !NP& 
I, I, CONF!oURATION 1 
(PREO ~!VING (!NP& NQNFIN,VERe NIL Nil ((CONT!N" PERF" CONT!N PRES 

PERF ))QUAL l [HAS (!NP3 AFF,AUX PIN NIL ((CONTIN" PERF" CONT!N PRES 
PERF ))NIL )(JOHN (!NPI NO~,OBJ NIL NIL ((MALE 3PS SING )) ((PERSON )) 
~IL ]NIL ) (SEEN !INPS NONnN,AUX NIL NIL NIL NIL ))NIL ll 

•• FROM RIGHT TO LEFT 
I, I, I, FOR WORO I BEEN 

o WRONG HEAD OR NO TRANSITION IN SYNT NET 
!, I, 2, 'OR WORO I LIVING 

SUCC[SSFUL ORDER ANO RE~AT!ONS ENV!RON~ENT TES S 
INVESTIGATE THE fOLLOWING SEM,fEATURESI 
[lOR ACT THING ) 
([ACT )) 
SEMANTI)C FEATURES MATCH SUCCESSFU~, ODMAIN I 
((ACT l 

•••• ALl. TESTS SUCCESHU~, NE• CoNFIGu•U 10N 1 
(NIL LIVING (lNP& NONFIN,VERB NIL Nil. ([CONTIN" PERF' CONTIN 

PRES PERF ))QUAL )(HAS (INP3 AFP,AUX FIN NIL ((CONTIN' PERF' CONT!N 
PRES P!RF ))NIL l (JOHN (!NPI NOM,OBJ ~~~~ NI~ ([MA~E 3PS SING ll [( 
PERSON llN!L )NI~ )(BEEN (INP5 NONFIN,AUX N!~ NI~ NI~ NIL ))NIL HIN 
(!NpT RE~wORD NI~ NIL NIL MOO )ll 

WORD NR I & PARIS 
,I, INITIAL PARTICLES 1 
((NI PIN lPAR!S (!NP8 NOM,OBJ NIL NIL ((SING OBJ ) (SING SUBJ !PS ll [( 
P~ACE )JNI~ )) 
,11, MERGING 

'" , **** TRY TO EXPAND CONF!ou"~'·~N I 
( (NI FIN l PARIS CtNP8 NOM,OBJ NIL NIL ((SING OBJ l (SING SUBJ 3PS 

))((P~ACE l)NIL ll 
* By CoMBINING IT wiTH CONFIG OF WORO NR, S 
I, FOR HYPOTHESIS I tNPT 

I, I, CONFIGURATION I 
(NI~ ~!V!NG (lNP6 NONFIN,VERB NIL NIL ((CONTIN" PERF 1 CONTIN PRES 

PERF ))QUAL l (HAS fiNP3 HF,AUX FIN N!~ [(CONTIN 1' PERP CONliN PRES 
PERF llNIL l (JOHN (!NPI NOM,OBJ NIL NIL ((MA~E 3PS SING )) ((PERSON ll 
NIL )NIL l CBEEN [!NP5 NONF!N,AUX NIL NIL NI~ NIL. l )NIL l (IN (INPT 
RELWORO NIL NIL NIL MOO l)l 

o> FROM LEFT TO Rlli~ 1 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
co FROM RIGHT TO ~EFT 

!, \, 1, FOR WORO : BEEN 
WRONG HEAD OR NO TRANSITION IN SYNT NET 

I, I, 2, FOR WORO I !N 
SUCCESSFUL ORDER ANO RELATIONS ENVIRONMENT T~STS 
cONSULT CASE PRAMES WITH SVNT FEATURES I 

C (SING OBJ l (SING SUBJ 3PS Jl 
SuCCESSFUL TRANSITION IN SEMANTIC NETWORKS 
RESULTING TRIPLES [FEATURES * STATE * CASE) 
((((S!NG OSJ ))FIN WHERE l) 
MaTCH THE FOLLOWING SEMANTIC FEATURES 
([PLACE ll 
WITH FEATURES OF RESP, CASES 
WHERE 
P~ACE 

SEM FEATURES MATfiH SUCCESSFUL 
•••• ALL TESTS SUCCESSF L, NEW CONFIGURATION I 

(NIL LIVING CINP6 NONFIN,VERS NIL NIL ((CONTIN" PERF" CONliN 
PRES PERF ))QUAL )[HAS (lNP3 AFF,AUX FIN NIL I[CONTIN' PERF" CONTIN 
PRES PERf ))NIL )(JOHN CINPI NOM,OBJ NIL NIL ((MA~E 3PS SING ll(C 
PERSON ))NIL )NIL )(BEEN (!NP5 NONFIN,AUX NIL NIL NIL NIL ))NIL )(IN 
CINP7 RELWORD NI,L FIN NIL MOO ) (PARIS CINP8 NOM,OBJ NI~ NIL ((SING 
OBJ )) ( (PLA_C_E_ ll WHERE l )ll · 

I, 1, 3, FOR WORD I LIVING 
SUCCESSFUL OROER ANO RELATIONS ENVIRONMENT TESTS 
+MISSING CASE OR FUNCTION IN ~EM NETWOR~ 

FUNCTIONAL ANO CASE STRUCTU~ES 1 
INONPIN,VE~e (~!VING (AFF,AUX (HAS (NOM,OBJ JOHN )(NQNFlN,AUX BEEN ll 
l (PELWORO (IN [NOM,OBJ PARts ))))) 
(CASESTRUCTURE (LIVING (AGENT JOHN )) CIN (~OCATE LIVING ) (WHERE PA~IS 

lll ~4.~6o,~ 
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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 se~tence for German and one for Dutch: 

German 

'Der pensionierte General setze eine Kanone neben ein 

frerndes Fraulein• 

(literally: The retired general placed a gun near 

a foreign girl) 

English 

~ Het in Amsterdam wonend kind doet nogal vreemd de laatste 

tijd~ 

(literally: The in Amsterdam living child behaves rather 

strangely (since) the latest week) 

WE~COME TO T~E PARSING SYSTEM 

SPECIFY THE ~ANGUAGE 
INPUT LANGUAGE IG 
GIVE INPUT SENTENC! 
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WORO NR I I OER 
,I, !NITtA~ ~ART!C~ES 1 
(~!L OER (IN~! O!T!R~ NIL NIL NIL NIL ll 

WORO NR I 2 P!NSIONIERTE 
.1, INITIAL PARTICLES 1 
(NIL P!NSIDNIERTE (INP2 ATT,AOJ NIL NIL NIL UNOET ll 
oil, MERGING 
(A) ' 
**** TRY TO EXPAND CONFIGURATION I 

(NlL P!NSIONIERTE (INP2 ATT,ADJ NIL NIL NIL UNOET )) 
• 8Y COMBINING IT WITH CONFIG OF WORn NR, I 
I, FOR HYPOTHESIS I INPI 

I, I, CONFIGURATION I 
(NIL OER CINPI OETERM NIL Nl~ NI~ NIL )l 
•• FROM LEFT TO RIGHT 

+ WRONG HEAO OR NO TRANSITION IN SYNT NET 
<• FROM RIGHT TO LEFT 

I, I, I, FOR WORO I DER 
+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

WORD NR 1 3 GENERAL 
,1, INITIAL PARTICLES 1 
((NI lG!NERAL (INP3 NOM,08J NIL NIL ((3PS SING MALE UNO!F OAT l(3PS 
SING MALE UNOEF 4CC )(]PS SING MAL! UNOEF NOM )(3PS SING MALE OEF OAT 
)(3PS UNG MALE DEF ACC )(3PS SING MALE OEF NOM ))((PERSON l)NIL )l 
,U, MERGING 
(A) 
**** TRY TO EXPAND CONftGU~ATION I 

((NI )GENERAL [INP3 NOM,OBJ NIL NIL [(3PS SING MALE UNOEF OAT ) ( 
JPS SING MALE UNO!F ACC l(3PS SING MAL! UNOEF NOM )(3PS SING MAL! OEF 
OAT l (3PS SING MA~! OEF ACC ) (3PS SING MiLE OEF NOM ) l ((PERSON ll NIL 
) ) 
• BV COMBINING IT WITH CONFIG Of WO~n NR, 2 
I, FOR HYPOTHESIS I INP2 

I, I, CONFIGURATION I 
(NIL PENSlONI!RT! (1NP2 ATT,ADJ NIL NIL NIL UNOET ll 
•• FROM LEFT TO RIGHT 

SUCCESSFUL TRANSITION FROM (NI l 
TO THE NEW STAl! (S) I (N~ l 
MATCH TME FOLLOWING FEATURE COMPLEXES! 
(XOR (AND PLURAL (AND (XOR NOM ACC ) (NOT OEF l) l (ANO SING (XOR 

(AND FEM (XOR ACC NOM ))!AND O~F (XOR (AND NEUT ACC )(AND (AND OEF 
NOM l(XQR MALE NEUT lllllll 

((3PS SING MALE UNO!f OAT )(3PS SING MALE UNO!F ACC l(!PS SING 
MAL! UNO!F NOM l !3PS SING MAI.E DEF OAT ) (!PS SING MALE OEF ACC ) (3PS 
SING MALE DEF NOM )) 

RESULTING DOHAINI 
((3PS SING MALE DEF NOM )) 
INVESTIGATE TH! FD~~OWING SEM,F!ATURESI 
ENT! TV ' 
( (~ERSON ll 
!CENT ll 
SEMANTIC FEATURES MATCH SUCCESSFUL, OOMAIN I 
((PERSON ll 

•••• ALL TESTS SUCCESSFU~, NEW CONFIGURATION I 
!(N2 lGEN~RAL (tN~3 NOM,OBJ NIL NIL C(3PS SING MALE OEF NOM ll 

((PERSON llNtL l (~ENSIONIERTE tiNP2 ATT,AOJ NIL NIL NIL ~UAL lNIL ll 
•• FROM RIGHT TO LEFT 

I, I, I, FOR ~ORO I PENSIONIERTE 
+ WRONG HEAO OR NO TRANSITION IN SYNT NET 
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eel 
**** T~Y TO EXPAND CON'IGURATION I 

CCN2 l GENERA~ (INP3 NO~oDBJ NJ~ Nl~ ( (3PS SING MA~E OEF NOM ll (( 
P~RSON llNI~ liPENStONIERTE CINP2 ATT,ADJ NI~ NI~ NI~ QUA~ )NIL ll 
o BY CD~BINING IT WIT~ cONFlG OF ~ORO NR, I 
I, FOR HYPOTHESIS I INPI 

I, I, CONFIGURATION I 
(NIL DER CINPI OETERM NIL NIL NIL NIL ll 
•• FROM LEFT TO RIGHT 

SUCCESSFUL TRANSITION PROM (N2 l 
TO THE NEW SUTE (Sl I (Nl l 
MATCH THE FOL~OWING"FEATURE COMPLEXES! 
CXO~ ONO PLUR GEN l (AND SING (XOR (AND MALE NOM l (ANO FEM ( 

XOR GEN OAT lllll 
((]PS SING MALE O~F NOM ll 
RESULTING DOMAIN! 
CClPS SING MALE DEF NOM ll 

•••• ALL TESTS SUCCESSFU~, NEW CONFIGURATION 1 
((N3 lGENERAL (INPl NOM,OBJ NIL Nl~ (C]PS SING MALE D!F NOM ll 

(!PERSON llNIL l!PENSIONIERTE CINP2 ATT,AOJ NIL NIL NIL QUAL )NIL lC 
OER CINPI OETERM Nl~ NIL Nt~ NIL )NIL ll 

~· FROM RIGHT TO lf~T 
I, I, !, FOR WORD I OER 

+ WRON~ ~!AD OR NO TRANSITION IN SVNT NET 

WORD N~ I 4 SETZTE 
,J, INITIAL PARTICLES 1 
(NIL SETZTE CINP4 VERB NIL NIL NIL QUAL ll 
,II, MERGING 
(A) 
**** TRY TO EXPAND CONFIGURATION 1 

(NIL SETZT! C!NP~ VERB NIL NIL NIL QUAL )) 
* BV COMBINING IT WITH CDNFIG 0~ WORn NR, 3 
I, FOR HVPOT~ESIS I INP3 

I, I, CONFIGURATION 1 
((N3 )GENERAL (!NP3 NOM,OBJ NIL NIL CClPS SING MA~E OEF NOM )l (( 

PERSON llN!L l (P!NSIONI!RTE C!NP! ATT,ADJ NIL Nl~ NIL QUAL )NIL ) COER 
(!NP! DETERM NIL NIL NIL NIL )NIL l) 

•• FROM LEFT TO RIGMT 
+ WRONG H!AD OR NO TRANSITION IN SYNT NET 

•• FROM RIGHT TO LEFT 
!, I, 1, FOR WORD I GENERAL 

SUCCESSFUL ORDER ANO RELATIONS ENVIRONM!NT tESTS 
MATCH THE FD~LOWtNG FEATURE COMPLEXES! 
SING 
((3PS SING MALE OEF NOM l) 
RESULTING OOMAINI 
C(3PS SING MALE o!F NOM ll 
INVESTIGATE THE ~DLLOWING SEM,FEATURESI 
PERSON 
CCP~RSON ll 
SEMANTIC fEATURES ~ATCH SUCCESSfU~, DOMAIN I 
(!PERSON l) 

~·•• ALL TESTS SUCCESSFUL, NEW CONFIGURATION I 
(PRED SETZTE (INP4 VERB NIL NIL NIL QUAL l (GENERAL (INP3 

NOM,QBJ NIL NIL COpS SING MALE OEF NOM ll ((PERSON ))NIL l C 
PENSIONlERTE CINP2 ATT,AOJ NIL NIL NIL QUAL lNIL )COER CINPI OETERM 
NIL NIL NIL NIL lNIL lNtL l) 

WORD NR I 5 EINE 
.t. INITIAL PARTIC~ES 1 
(NIL E!NE (INP5 DETER~ NIL NIL NIL NIL ll 
,II, MERGING 
(A) 
•*** TRY TO EXPAND CONFIGURATION I 

(NIL E!NE CINP5 DET£AM NIL NIL NIL NtL ll 
* 8V COMBINING IT WITH CONFIG OF WOR~ NR, 4 
I, FOR HYPOTHESIS 1 INP4 

\_ 1- rONFIGUAATION 1 
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~--·-- -
(P~eo S!TZH (!~P• VfR& NIL NIL NIL QUAL ) (G!NE~AL (1NP3 NOM,OBJ 

NIL NIL ([3PS SING MALE DEF NOM I)((PE~SON ))NIL )(PENSIONIERT! (INP2 
~TT,AOJ NIL NIL NIL QUAL !NIL l(DER (INP1 DET!RM NIL NIL NIL NIL lN!L 
)NIL ll 

co FROM PIG~T TO LEFT 
I, I. I, FOR WORD : SETZTE 

+ WRONG HEAD DR NO TRANSITION IN SYNT NET 

WORD NR I ~ KANONE 
.t, INITIAL PARTICLES 1 
C(N1 )KANON! (!NP~ NOH,OBJ NIL NIL ((3PS SING FF.M LINDEF nAT l (3PS 
SING FEM UND!F ACC IC3PS SING FEM UNOEF GEN )(3PS SING FEM UNOEF NOM 
)(3PS SING F!M DEF OAT )(3PS BING FEM DEF ACC )C3PS SING FEM OEF GEN 
J(]PS SING FEM OEF NOM )!((THING ))NIL )l 
,II, M!RG I NG 
(A) 
**** TRY TO EXPAND CoNFIGURATION I 

((NI )KANONE CINP~ NOM,OBJ NIL NIL ((3PS SING FEM UNOEF OAT l (3PS 
BING FEM UNDEF ACC I(!PS SING FEM UNOEF GEN )(3PS SING FEM UNDEF NOM 
)(!PS SING FEM OEF OAT I(!PS SING FEM OEF ACC )(3PS SING FEM DEF GEN 
l C3PS SING F~M OEF NOM l)((THING ))NIL ll 
* ay COMBINING IT WITH CONFIG OF WORD NR, 5 
1, FOR HYPOTHESIS I INP~ 

1, I, CONFIGURATION 1 
(NI~ EINE (INPS DETERM NIL NI~ NIL NIL )) 
•• FROM ~EFT TO R!G~T 

SUCCESSFUl TRANSITION FROM (Nl 
TO THE NEW STATE (SI I (N3 I 
MATCH THE FOl~OW!NG FEATURE COMP~EX~SI 
(AND (XOR ACC NOM l (ANO SING FEM ) ) 
( (3PS SING FEM UNDEF OAT ) (3PS SING FEM UNDEF ACC ) (3PS SING 

FEM UNOEF GEN l(3PS SING FEM UNDEF NOM 1(3PS SING F!M DEF OAT 1(3PS 
SING FEM OEF ACC )(]PS SING FEM OEF GEN )C3PS SING FEM OEF NOM ll 

RESULTING OOMAINI 
( (3PS SING HM UNDEF ACC ) (]PS SING FEM UNDEF NOM I (3PS SING 

FEM O!F ACC 1(3PS SING FEM D~F NOM ll 
>>>> ALL TESTS SUCCESSFUL, NEW CONFIGURATION 1 

(CN1 IKANONE (!NP& NOM,OBJ NIL NIL ((3PS SING FEM UNOEF ACC l ( 
3PS SING F!M UNOEF NOM 1(3PS SING FEM O!F ACC 1(3PS SING FEM OEF NOM 
))((THING ))NIL )(flN£ (INP5 OETERM NIL NIL NIL NIL )NIL l) 

co FROM RIGHT TO LEFT 
!, !, \, FM WORD I EINE 

• WRONG HEAD OR NO TRANSITION IN SYNT NET 
(B) 
'*** TRY TO EXPAND CONFIGURATION I 

f(N] )KANONE (JNP~ NOM,OaJ Nf~ N!~ ((3PS SING FEM llNOEF ACC )(3PS 
SING FEM UNOEF NOM 1(3PS SING FEM DEF ACC 1(3PS SING FEM OEF NOM ll(( 
THING ll NI~ I CEINE CINP5 DET!RM NIL NIL NIL NIL I NIL ll 
* BY COMBINING !T WITH cONFIG OF WORD NR, 4 
I, FOR HYPOT~ESIS I INP4 

I, 1, CONFIGURATION 1 
CPREo S!TlTE (INP4 VERS NIL NIL NIL QUAL 1 (GENERAL (INP! NOM,OBJ 

NIL NIL ((3PS SING MALE DEF NOM ll ((PERSON ))NIL l CPENSIONIERTE (INP2 
ATT,ADJ NIL NIL Nl~ QUAL )NIL l(DER CINPI DETERM NIL NIL NI~ NIL INI~ 
l NIL ll 

•• FROM RIGHT TO ~EFT 
I, l, I, FOR WORD I SETZTf 

SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS 
CONSULT CASE FRAMES WITH SYNT FEATURES : 
(C~PS SING FEM UNDEF ACC IC3PS SING FEM UND!F NOM 1(3PS SING 

FEM OEF 6CC 1C3PS SING fEM DEF NOM ll 
suCCEssFUL TRANsiTION IN SEMANTIC NETWORKS 
RESU~TING TRIPLES (FEATURES • STATE o CASE) 
((((,PS SING FEM UNOEF ACC l (JP5 SING FEM DEF ACC II CP2 !WHAT 

II 

-4. 164 



experiments 

MATCH THE FOLLOWING SEMANTIC F~ATUR~S 
(!THING ll 
WITH FEATURES OF RESP, CASES 
WHAT 
ENTITY 
SEH F~ATURES ~ATCH SUCCESSFU~ 

>>>> ALl TESTS SUCCESSFOL, NEw CONFIGURATION I 
(NIL SETZTE !INp4 VER~ NIL (P2 lNIL QUAL )(GENERAL CINP3 

NOM,OBJ NIL NIL t(3PS SING MALE OEF NOM ))!!PERSON ))NIL)! 
PENSIONlERTE CINP2 ATT,ADJ NIL NIL NIL QUAL lN!L )COER CINPI DETERM 
NIL NIL NIL NIL lNIL lNIL )(~ANON! CINPe NOMo08J NIL NIL ((3PS SING 
FEM UNOEF ACC l(3PS SING FEM OEF ACC ll((THING )lWHAT l!EINE (!NP5 

'oETERM NIL NTL NIL NIL lNlL 'lll 

.WORD NR I 7 N!BEN 
•l• INITIAL PARTICLES 1 
(NIL NEBEN (INPT CASES! N!L NIL NIL NIL )) 
olio MERGING 
(A) 
**** TRY TO !WPAND CONFIGURATION I 

CNIL N!BEN (INPT CASESI NIL NIL NIL NIL ll 
* BY COMBINING IT WITH CONFIG OF WORD NR, 6 
I, FOR HYPOlHESIS 1 !NP~ 

I. I, CONFIGURATION I 
(NI~ SETZTE (I~P4 VERB N!~ (P2 )NIL QU4L )(GENERAL ClNPl NOM,OSJ 

NIL NIL ((3PS SING MALE O!f NOM ))([PERSON ))NIL )(PENS!ONI!Rl! CINP2 
ATT,AOJ NIL NIL NIL QuAL lNIL l(OER CINPI DETERM NIL NIL NIL NIL )NIL 
lNI~ )(KANONE (lNP~ NOM,OBJ NIL NIL C!3PS SING FEM UNDE~ ACC )(3PS 
SING FEM DEF ACC ))((THING ))WHAT lCEINE (1NP5 OETERM NIL NIL NIL NIL 
)NIL ll) 

•• FROM LEFT TO RIGHT 
+ WRONG HEAO OR NO TRANSITION IN SYNT NET 

co FROM RIGHT TO LEFT 
I. I, I, FOR WORD I KANONE 

o WRONG HEAO OR NO TRANSITION IN SYNT NET 
I, I, 2, FOR WORD I SETZTE 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

WORD NR I 8 !IN 
,I. INITIAL PARTICLES 1 
(NIL o!N CINPB OETERM NIL NIL NIL NIL ll 
olio MERGING 
(A) 
•••• TRY TO E¥PAND CONFIGURATION I 

{NtL EIN CtNPs OETERM NIL NIL NIL NIL ll 
• BY COMBINING IT WITH CONFIG OF WORD NR, 7 
I, FOR HVPOTH~SlS I lNP1 

I, 1. CONFlGUR~TION I 
(NIL NE~EN ClNPT CASES! Nl~ NlL NIL NIL )) 
•• FROM LEFT TO RIGHT 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
•• FROM RIGHT TO LEFT 

I. 1, \, FOR WORO I N~SEN 
+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

WORD NR i q FREMOES 
•I• INITIAL PARTICLES 1 
(NIL FREMO!S (tNpq ATT.ADJ NIL NIL N!L UNOET ll 
oil, MERGING 
CAl 
oooo TRY TO EXPAND CONFIGURATION I 

(NIL FREMOES (INPq ATT,AnJ N!L NIL NIL UNOET ll 
e BY COMBINING !T WITH CONFIG nF WORD NR, e 
I, FOR HYPOTHESIS I INPS 

I, I, CONFIGURATION I 
(NIL EIN CINPB O~TERM NIL NIL NIL NIL ll 
•• FROM LEFT TO RIGHT 

+ WRONG HEAD OR NO TRANSITION IN SVNT NET 
<• FROM RtGHT TO LEFT 

I, I, I, FOR WORD I EIN 
+ WRONG HEAD OR NO TRANS~IIR~_lN SYNT NET 
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WORD NR I 10 FRAU 0 LE!N 
,1, INITIAL P~RTICLES 1 
((NI )PRAU 0 LEIN (INP\0 NO~.OBJ NIL NIL ((~PS NEUT UNOEF PLURAL GEN l ( 
3PS NEUT UNDEF PLUR OAT l(3PS NEUT UNDEF PLUR ACC )(3PS NEUT UNDEF 
PLUR NOM ) (]PS NEUT UNOEF SING OAT l (3PS NEUT UNDH SING ACC l [3PS 
NEUT UNDEF SING NOM )[]PS NEUT DEF PLURAL GEN )(3PS NEUT OEF PLIJR OAT 
l (3PS NEUT OEF PLUR ACC l (3PS NEUT DEF PLUR NOM ) (3PS NEUT OH SING 
OAT l (]PS NEUT OEF SING ACC ) C3PS NEUT OEF SING NO!< ll ((PERSnN l )NIL 
)) . 
,II, MERGING 
( Al 
**** TRV TO E~PAND CoNFIGURATION I 

((NI lFRAU"LEIN CtNPl~ NnH,OBJ NIL NIL ((3PS NEUT UNOEF PLURAL 
GEN l(3PS NEUT UNOEF PLUR OAT )(3PS NEUT UNOEF PlUR ACC l[3PS NoUT 
uNOEF PLuR NOM l [3PS NEuT UNOEF SING OAT ) [3PS NEUT UNDEF SING ACC ) ( 
3PS NEUT UNDEF SING NOM )(3PS NEUT OEF PLURA~ G~N )[3~8 NEUT O~F PLUR 
OAT l (3PS N!UT O!F PLliR ACC l (3PS NEUT OEF PLUR NOM l (3PS ~EIJT DEF 
SING OAT ) (3PS NEUT DEF SING ACC l (3PS NEUT DEF SING NOM ll [[PERSON l 
l NIL )l * 8Y COMBINING IT ~ITH cONFIG OF ~ORO NR, q 
I, FOR HYPOTHESIS 1 INPQ 

I, !, CONFIGURATION : 
(NIL FREMOES [INPq ATT,AOJ NIL NIL NIL UNDET ll 
•• FROM LEFT TO RIGHT 

SUCCESSFUL TRANSITION FROM (NI 
TO THE NEW STATE (5) I CN2 l 
MATCH THE FOLLOWING FEATURE COMPLEXES! 
[AND OEF (AND SING (XOR (AND NEUT (NOT OAT ll (AND GEN MALE ))) ) 
( (3PS NEUT UNOEF P~URAL GEN l (]PS NEUT UNOEF PLUR DAT l [3PS 

NEUT UNOEF PLUR ACC l(3PS NEUT UNDEF PLUR NOM l(lPS NEUT UNDEF SING 
OAT ) [3PS NEUT UNOEF SING ACC ) (3PS N~UT UNOEF SING NOM ) OPS NEUT 
OEF PLURAL GEN l (3PS NEUT OEF PLUR OAT ) (3P8 NEUT OEF P~UR ACC l (3PS 
NEUT DEF PLUR NOM l [3PS NEUT D!F SING OAT l (3PS NEUT DH SING ACC l [ 
3PS NEUT OEF SING NOM l) 

RESULTING DDMAlNI 
( l]PS NEUT OEF SING ACC l (3PS NEUT OF.F SING NO~ l l 
INVESTIGATE THF. FOLLOWING SE~,FEATURF.S1 
ENTITY 
([PERSON .ll 
C (ENT )) 
SEMANTIC FEATURES M~TCM SUCCESSFUL, DOMAIN I 
([PERSON )) 

•••• ALL TESTS SUCC!SSFULo NEW CONFIGU~ATION I 
((N2 IFRAU"LEIN (!NPI0 NOM,OBJ NIL NIL ([!PS NEUT DEF SING ACC 

I (3PS NEUT DEF StNG NOM ll [!PERSON ) !NIL I (FREMOES (INP9 ATT ,AOJ N!i. 
NIL N!L QUAL )NIL ll 

•• FROM RIGMT TO LEFT 
I, I, 1, FOR WORD I FR!MDES 

• WRONG HEAD OR NO TRANSITION IN SYNT NET 
(Bl 
•••• TRY To EXpAND CoNFIGURATION I 

((N~ IFRAU"LEIN (JNP10 NOM,OBJ NIL NIL ((3PS N~UT OEF SING ACC )( 
3PS NEUT OEF SING NOM ll [(PERSON l.lNIL ) (FREMOES (INP9 ATT,ADJ NIL 
NIL NIL QUAL )NIL l) 
* eY COMeiNJNG IT otTH cONFIG OF WORD NR, 8 
I, FOR HYPOTHESIS I INP8 

I, \, CONFIGURATJON I 
rNTI ~u .. 1 l'n•CI• 1"\cT~rc"-4 NIL NtL NIL NIL n 
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-~;~F~5~ C~~~-T~&~ii~T 
SUCCESSFUL TRANSITION FROM (N2 ) 
TO THE NEW STATE(Sl I (N3 ) 
MATCH THE FO~LOW!NG FEATURE CDMP~EXESI 
(&NO SING CXOR (&NO MAL! NOM ) (ANO NEUT (~OR NOM ACC ) lll 
((3PS NEUT DEF SING ACC )(3PS NEUT DEF SING NOM )) 
RESULTING OQMllNI 
( [3PS NEUT OEF SING ACC l (3PS NEUT OEF ~JNG NOM ll 

>>>> ALL TESTS SUCCESSFUL, NEW CONFIGURATION I 
(CNl lFRAU"LEIN (INPI0 NOM,O~J NIL NIL ((3PS NEUT ~EF StNr. ACC 

)I!PS NEUT DEF SING NOM ))((PERSON )JNIL l(FREMOES (!NPO ATT,&~J NIL 
NIL NIL QUAL )NIL l CEIN (!NP8 OETERM NIL NIL NIL NIL )NIL ll 

co FROM RIGHT TO LEFT 
I I, I, fOR WORD I EIN 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
(Cl 
•••• TRY TO ExPAND CONFtGUR&TlDN I 

((N! lFRAU"LEIN (INP10 NOM,OBJ NIL NIL ((3PS NEUT OEF SING ACC l ( 
]PS NEUT DEF SING NOM ll ((PERSON ))NIL l !FREMOES (lNPq ATT,ADJ Nil. 
NIL NIL QUAL ) NIL l CEIN IINPB DHE~M NIL NI~ NIL NIL l NIL ll 
* AY COMBINING !T WtTH CON~IG Of WORD NR, 7 
I. FOR HYPOT~ESIS I !NP7 

I, !, CONF!GUR~T!ON 1 
[NIL NEBEN IINP7 CASES! NIL NIL NIL NIL ll 
•• FROM LEFT TO RIGHT 

SUCCESSFUL TRANSITION FROM [N3 l 
TO TH~ NEW STATE CSl I IN4 l 
NEW FEaTURE COMPLEX: 
t (OtRoPREP ]PS NE"UT OH SING ACt l IOIRtPREP ]PS_ NEUT DEF SING 

NOM )) 
>>>> ~LL TESTS SUCCESSFUL, NEW CONFIGURATION I 

([N4 JFRAU"LEIN (!NP!0 NOM,06J NIL NIL [(O!RtPREP 3PS NEUT OEF 
SING ACt l CO!RtPREP 3PS NEUT D!F SING NOM ll ((PERSON ))NIL ) (FREMOES 
!lNPq ATT,ADJ NIL NIL NIL QUAL )NIL l CEIN (INP8 OETERM NIL, NIL NIL 
NIL )N!L )(N£SEN C!NP7 CASES! NIL NIL NIL NIL lNlL ll 

•• FROM RIGHT To LEFT 
!, I, I, FOR WORD I NEBEN 

+ WRONG HEAO OR NO TRANSITION IN SVNT NET 
(0) 
•••• TRY TO EXPAND CONFIGURATION I 

((N4 )FRAU"LEIN (INPI0 NOH,O!J NIL NI~ ((DIR•PREP 3PS NEUT OEF 
SING ACC ) (D!RtPREP 3PS NEUT OEF SING NOM ll ((PERSON ll NIL l (FR~~DES 
(!Npq ATT ,ADJ Nt~ NIL Nil. QUAL )NIL ) IE IN (1NP6 DETERM NIL NIL NIL 
NIL lNIL J(NEBEN CINP7 CASES! NIL NIL NIL NIL )NIL ll 
t BY COMBINING IT WITH CONF!G OF WORD NR, & 
1, FOR HYPOTHESIS 1 tNP~ 

!, I, CONFIGURATION I 

(NIL SETZTE 0NP4 VERB NIL CP2 )Nil. QUAL ) (GENERAL (INP3 NOM,OBJ 
NIL NIL (C3PS SING MA~E OEF NOM ll ((PERSON llNlL l (PENSIONHRTE (INP2 
ATT,ADJ Nil. NIL NIL QUAL )NIL l COER (!NPI nH!RM NIL N!l. NIL NIL )NIL 
)NIL ) (KANONE riNP& NQM,OBJ NIL NtL ((3PS SING FEM UNDEF ACC l (3PS 
SING FEM DEF ACC ))((THING ))WHAT )(EINE (INP5 nETE~M NIL NIL NIL NIL 
JNIL lll 

•• FROM LEFT TO RIGHT 
+ WRONG HEAO OR NO TRANSITION IN SYNT NET 

•• FROM RIGHT TO LEFT 

NOM 11 

s~ccf§s~Oi.Fg~D~~R~N~ ~~~~~IONS ENVIRONMENT TESTS 
•MISSING CASE 0~ FUNCTION IN SEM NETWORK 

I, I, ~. FOR ~ORO I SETZTE 
SUCCESSFUL ORDER ANO RELATIONS ENVIRONMENT TESTS 
CONSULT C~SE FRAMES WITH SYNT fEATURES I 
( (O!Rt~REP 3PS NEUT DEF SING ACC l (IJIR•PREP 3PS NEUT OEF 5ING 
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SUCC~SSFUL TRANSITIO~ IN SEMANTIC NETWOR~S 
RESULTING TRIPLES (FEATURES • ST6TE • CASE) 
((((DIRoPREP 3PS N~UT DEF SING ACC ))F!N ENDPOINT ll 
MATCH THE FOLLO~tNG SEMANTIC FEATURES 
((PERSON ll 
WITH FEATURES oF RESP, CASES 
ENDPOINT 
f,NT!TY 
SEM FEATURES M6 TcH SUCCESSFUL 

>>>> ALL TESTS SUCCESSFUL, NEW CONFIGURATION : 
(NIL SETZTE CINP4 VER~ NIL FIN NIL QUAL l (GENERAL (INP3 

NOM, OBJ NIL NtL C CJPS StNG MALE DEF NOM ll [(PERSON ll'HL )( 
PENSIONIERTE (!NP2 ATT,AOJ NIL NIL ~l!L QUAL )NIL l COER CINPI DEHRM 
NIL NIL NIL NIL )NIL )NIL )(KANONE (INP~ NQM,08J NIL NIL ((3PS SING 
HM UNOEF ACC l(3PS SING FEM O!F ACC )) [!THING ))WHAT l[EINE CINP5 
OETERM NIL NIL NIL NIL )NIL ll IFRAU"LE!N C!NPI~ NOM,OBJ NIL NIL (( 
OIR*PREP 3PS NEUT DEF SING ACC l) ((PERSON ) ) ENnPO!NT ) [FREMO~S [ !NPq 
ATT,AOJ Nl~ NIL NI~ QUAL )NIL ) CEIN (INPB OETERM NI~ NI~ NIL NIL )~IL 
)(NE8EN [!NPT CASES! NIL NIL N!L NIL )NIL lll 

fUNCT!ONAL ANO CASE STRUCTURES 1 
[VERB CSETZTF. (NOM,OBJ [G~N!AAl CATT,AOJ PENS!ONIERTE ) COETERM DE~ )) 
) [NOM,OAJ [KANONE COETERM EINE l l) (NOM,D~J (FRAU"LEIN (ATT ,ADJ 
fREMDES )(DE TERM UN )(CASES I NEBEN ll ))) 
[CASESTRUCTURE [SETZTE (Ar.ENT GENERAL ) [w~AT ~ANDNE l [ENDPOINT 
FRAU"LEIN )) (FREMDES [WHAT FRAU"LE!N )) CPENSIONIERTE (WHAT GENERAL ll) 

WELCOME TO THE PARSING SYSTEM 

SPECIFY THE LANGUAGE 
INPUT LANGUAGE 1N 
GIVE INPUT SENTENCE 

IN1 
CHET !N AMSTEAOAM WONENQ ~!NO OOET NOGAL VREEMO nE LAATSTE WEEK ) 

WORO NA I l tN 
•I• INITIAL PARTICLES ; 
(NIL IN (INP2 CAsEs! NIL NIL NIL NIL )) 
,I!, MERGING 
CAl 
•••• TRY TO EXPAND CONFIGURATION I 

[Nt~ IN (INPa CASES! N!L NI~ NIL NIL )l * BY COMBINING IT WITH CONFlr, OF WORO NR. 1 
I, FOR MVPOTHfSIS 1 !NPI 

I, I, CONF!GVRAT!ON I 
[NIL HET CINPI DET~RM NIL NIL NIL NIL )l 
•• FROM L"FT TO R!G~T 

+ WRONG M~AD OR NO TRANSITION IN SYNT NET 
co ~ROM RIGHT TO LEFT 

I, I, I, FOR WORD I MET 
+ WRONG HEAO OR NO TRANSITION IN SVNT NET 
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WO~D N~ I 3 AMSTEROA~ 
,1, !NITIA" PARTIC"ES 1 
((NI lAMSTEROAM (INP3 NQM,OBJ NJL N!" ((3PS SING N~UT )l(IP"AC~ ))NIL 
l ) 
,It, MERGING 
I A) 
**** TRY To ~XPANO CON~IGURATION I 

! (NI ) AMSTERDAM (!NP] NOM,OaJ NI" Nl" ! [JPS SING NEUT l) I (PlACE ) 
)NIL )l 
* SY C0M61NING IT WITH cONFIG OF ~ORO NR, ~ 
I, FOR HYPOTHESIS 1 !NP! 

L, I, CONF!GURATtON ·I 
(NIL IN !INPa CASES! Nl" NIL NIL NIL )] 
•> FROM LE~T TO RIGHT 

SUCCESSFUL TRANSITION FROM (NI l 
TO TH! NEW STATE (Sl I IN4 ) 
NEW FEATURE COMPLEX: 
[(LOC JPS SING NEUT ll 

>>>> ALL TESTS SUCCESSFUL, NEW CONFIGURATION I 
!IN4 ]AMSTERDAM !INPJ NOM,OSJ NIL NIL (!LOC JPS S!NG NEUT ll!! 

PLACE )lNIL l (IN !INP2 cASES! NIL NIL NIL NIL JNIL ll 
co FROM RIGHT TO LEFT 

I. !. lo FOR WORD I IN 
+ WRONG HEAO OR NO TRANSITION IN SYNT NET 

!Bl 
**** TRY TO EXPAND CONftGUR4TION I 

C (N4 l AMSTERDAM (J~P3 NOM,OBJ NIL ~IL ( (LOC 3PS BING NEUT ll I ( 
PLACE )]NIL l (IN (!NP~ CAS!S! NIL NIL NIL NIL lNtL ll 
* BY COMBINING IT WITH CONFIG OF WORD NR, 1 
l, FOR HYPOTH!SIS I INPI 

1. I, CO~F!GURATION 1 
!NIL HET !!NPl DETERM NIL NIL NIL NIL ll 
•• FROM LEFT TO RIGHT 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
•• FROM RIGHT TO LEFT 

I, L, t, FOR WORD I HET 
+ WRONG HEAO OR NO TRANSITION IN SVNT NET 

WORD NR I 4 WONENO 
,!, INITIAL PARTICLES 1 
!NIL wON~NO !lNPq 4lT,AOJ NIL NIL NIL UNO!T )l 
,I!, MERGING 
(Al 
**** TRV TO E~PANO CONF!GURATI~N I 

(NIL wO~END (INP• ATT,AOJ NIL NIL NIL UNOET l) 
* BV COMBINING IT WITH CONFIG OF WORD NR, 3 

I, FOR HYPOTHESIS I INP3 
1, I, CONFlGliRAT!ON I 
((N4 )AMSTERDAM !INP3 NOM,OBJ NIL NIL ([LOC !PS SING NEUT ))[[ 

PLACE ))NIL l !IN !!NP2 cASES! NIL NIL NIL NIL )NIL ll 
•• FROM LEFT TO RIGHT 

SUCCESSFUL ORO~~ ANO RELATIONS !NV!RONMENT TESTS 
CONSULT CASE FR&M!S WIT~ SVNT F~~TU~ES 1 
(!LOC 3PS S!NG NEUT ll 
SUCCESSFUL TR4Ns!TION IN SEMANTTC NETWOR~S 
RESULTING TRIPLES CFEATU~ES * STATE • CASE) 
(!([LOC 3PS SING NEUT llF!N PL4CE ll 
MATCH THE FOlLOWING SEMANTIC FEATURES 
! (PLACE )) 
WITH FEATURES OF RESP, CASES 
nACE 
T~ING 
SEM FEATURES MATCH SUCCESSFUL 

•••• ALL TESTS SUCCESSFUL• NE~ CO~FlGURATION I 
[NIL WONENO ClNP4 ATT,ADJ NIL fiN NIL UNOET l [AMSTERDAM (!NP3 

NOM,QRJ NIL NIL !(LOC 3PS SING NEUT ll ((PLACE )]PLACE ) (IN !1NP2 
CASES! NIL NIL NIL NIL )NIL lN!L ll 

co ~ROM RIGHT TO LeFT 
I, I, 1, FOR WORD I AMSTERDAM 

• WRONG HEAD OR NO TRANSITION IN !YNT NET 
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cal 
**** TRY TO EXPAND CONFIGURATION I 

(NIL WONENO (!NP4 ATT,AOJ NIL FIN NIL UNOET )(AMSTERDAM (JNPJ 
NOM,OBJ NIL NIL ([LOC 3PS SING NEUT ))((PLACE llPLACE l (IN (!NP2 
CASES! NIL NIL NIL NIL ]NIL )NIL ll 
t BY COMBINING IT WITH CONFIG OF WORn NR, I 
I, ~OR HYPOTHESIS 1 INPI 

I, I, CONFIGURATION 1 
(NIL HET C!NPI QETERM NIL Nil NIL NIL )l 
•• FROM LfFT TO RIGHT 

o WRONG HEAD OR NQ TRANSITION IN SYNT NET 
co ~ROM RIGHT TO lEFT 

I, !, I, FOR WORD I HET 
+ WRONG HEAD OR NO TRANSITION IN SYNT N!T 

WORD NR I 5 qNO 
,1, INITIAL PARTICLES I 
[(N! ]KIND (JNP5 NOM,OBJ NIL NIL [(SING JPS NEUT UNOEF l(SING !PS 
NEUT DEF ) l ([PERSON ) l NIL l l 
,U, MERGING 
(Al 
**** TRV To EXPAND CONFIGURATION I 

((NI )KIND (JNP5 NOM,OBJ NIL NIL ((SING 3PS NEUT UNDEF l CS!NG JPS 
NEUT OEF )l ((PE~SON )] NIL l) 
t BY COMBINING IT WITH CONFIG 0~ WORD NR, a 
!, FOR HYPOT~ESIS I !NPa 

I, I, CON~tGURATION 1 
CNIL WONENO (INP4 ATT,AOJ NIL FIN NIL UNOET l (AMSTERDAM [1NP3 

NOM,OSJ NIL NIL t (LOC ]PS SING NEUT ll C (PLA~E ))PLACE l (IN 0NP2 
CASES! NIL NIL NIL NIL )NIL )NIL ll 

•• FROM LEFT TO RtGHT 
SUCCESSFUL TRANSITION FROM (Nl ] 
TO THE NEW SHTE(Sl I (N2 l 
MATCH THE FOLLOWING F!ATUR! COMPLEXES! 
(AND SING NEUT l 
C (SlNG !PS NEUT uNOEF l C8ING 3PS NEUT OEF ) ) 
RESULTING DOMAIN! 
((SING 3PS NfUT UNOEF l (SING 3PS NEUT DEF l) 
INVESTIGATE THE FOLLOWING SEM,FEATURESI 
ANIMATE 
C (PERSON ll 
(CSTATE ll 
SEMANTIC FEATUR~S MATCH SUCCESSFUL, DOMAIN I 
((PERSON )) 

>>>> ALL TESTS SUCCEssFuL, NEW CONFIGURATION 1 
((N2 JKINO (pJp5 NOM,OBJ NIL NIL ((SING !PS NEUT UNOEF l (SING 

3PS NEUT OEF ll((PERSON l)NlL ](WONEND CINP4 ATT,AOJ NIL FIN NIL QUA~ 
)(AMSTERDAM (!NP3 NOM,OSJ NIL NIL ((LOC 3PS SING Nf.UT ll(CPLAC~ )) 
PLACE l(IN (!NP2 CASES! NIL NIL NIL ~IL )NIL )NIL )NIL ll 

<• FROM ~IGHT TO LEFT 
!, I, I, FOR WORD I WONENO 

+ WRONG HEAO OR ~0 TRANSITION IN SYNT NET 
CBl 
•••• TRY TO EXPAND CONFIGURATION I 

((N2 lK!NO (JNPS NOM,ORJ NfL NIL ([stNG !PS NEUT UNnEF ) (SING 3PS 
NEUT OEF ll ((PERSON llNIL ](WONEND (JNP4 ATT,AOJ NIL FIN NIL QuAL )( 
AMSTERDAM (!NP3 NOM,OSJ NIL NIL ((LOC 3PS SING NEUT ll ((PLAC~ ))PLACE 
l CIN (INP2 CASES! NIL N!L NIL NIL )NIL )NIL )NIL )l 
* SY COMBINING IT WITH CONFIG OF WORO NR, I 
I, FOR HYPOTHESIS I INP! 

I, I, CONFIGURATION 1 
[NIL HfT c!NP! OETf.RM NIL NtL NIL NIL )) 
•• FROM LoFT TO RJr.HT 

SUCCESSFUL TRANSITION FROM (N2 l 
TO THE NEW STATE(Sl I CN3 l 
~ATCH THE FOLLOWING FEA1URE COMPLEXES! 
(AND ~EUT (AND SING OfF )1 
( CSING lPS NoUT UND~F l CS!NG 3PS NEUT DEF l l 
RESULTING OOM·l~l 
rtS!NG ~PS NEUT PoF ll 
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•••• l~L-TESTS-SUCCESSFUL, N!W CONFIGU~ATION I 
( tNl l KINO (1Np5 NOM,DBJ NIL NIL (($ING 3PS NEUT OEF l H C 

PERSON ))NIL )tWoNENO tiNP4 ATT,AOJ NIL FIN NIL QUAL )(AMSTERDAM C 
!NP3 NOM,OBJ NIL NIL ttLOC 3PS SING NEUT )) ((PLACE ))PLACE l CIN tiNP? 
CASES[ NIL NIL NIL NIL )NIL )NIL )NIL l (~ET (INP! OETE~M NIL NIL NIL 
NIL ) NIL )) 

co FROM R!G~T TO LEFT 
I, I, I, FOR WORD I MET 

+ WRONG H!AO OR NO TRANSITION IN SVNT NET 

WORD NR I & DOET 
,1, INITIAL PARTICLES I 
(NIL OOET (INP& VERB NIL NIL NIL QUAL ll 
,II, MERGING 
CAl 
**** TRY TO E~PAND CONFIGURATION I 

tNIL OOET t!NP6 VERB NIL NIL NIL QUAL )) 
t BY COMBINING IT WITH CONFIG OF WORD N~. 5 
I. FOR HYPOTHESIS I INP5 

I, I, CONFIGURATION 1 
((N3 )KIND t!NP5 NOM,OBJ NIL NIL ((SING 3PS NEUT DEF ll ((PEUON )l 

NIL ) (WONEND (INP4 ATT ,lDJ NIL FIN NIL QUAL l (AMSTERDAM (!NP3 NOM,OBJ 
NIL NIL ULOC 3PS SING NEUT )) ((PLACE ))PLACE l (IN (!NP2 CASES! NI~ 
NIL NY' NIL lN!L )NIL JNIL l(~!T CJ~PI DETERM NIL NIL NIL NIL )NIL)) 

•• FROM LEFT TO RIGHT 
+ WRONG HEAD OR N" TRANSITION IN SVNT NET 

co FROM RIGHT TO L~FT 
I, I. I. FOR WORO I KIND 

SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS 
MATC~ THE ~OLLO~tNG FEATURE COMPLE~ESI 
(ANO (ANO CXOR 2PS 3PS )SING l (NOT OBJ l) 
((SING 3P5 N!UT OEF )l 
RESULTING OOMAINI 
((SING 3PS NEUT OEF ll 
INVESTIGATE THE FOLLOWING SEM,FEATURESI 
ANI MAT! 
((PERSON l) 
S~MANTIC FEATURES MATCH SUCCE~SFUL, DOMAIN 
tCPERSON ll 

>>>> ALl TESTS SUCCESSFUL, NEW CONFIGURATION I 
CPREO OOET (yNPb VERS NIL NIL. NIL QUAL l (KIND (INPS NOM,OSJ 

NIL NIL ((SING 3P5 NEUT OH l) UPERSON ))NIL ) (WONEND C!NP4 ATT,AOJ 
NIL •IN NIL QUAL ) (AMSTERDAM (!NP! NOM,ORJ NIL NIL ( (LOC 3PS 5lNG 
NEUT )) ((PLACE ))p,ACE ) (IN (INP2 CASES! NIL NIL NIL NIL ]NIL )NIL ) 
NIL l(HET (INP! OETERM NIL NIL NIL NIL lNIL ]NIL)) 

WORD NR I T NOGA~ 
.!. !~!TIA~ ~ARTir.LES 1 
(NIL NOGAL CTNPT OP,AOV NIL NIL NIL ~00 ll 
.n. M~RGI~G 
(A) 
**** TRY TO EXPAND CONFIGURATION : 

(NIL NOGAL tiNP7 op,AOV NIL NIL NIL MOO ll 
o BY ~0~81NTNG IT WJTH cONFIG OF WORn NR, ~ 

1, FOR HYPOTHESIS I tNP6 
I, I, CONFIGURATION : 
(PRED OOET (IN~& veR8 NIL NIL Nl~ QUAL l (KIND (INPS NOM,OBJ NIL 

NIL ((SING 3PS N~UT DEF ll ((PERSON ll NIL )(WONENO (INP4 ATT • ADJ Nt~ 
nN N!L QUAL l (6MSTERDAM (INPJ NOM,OBJ NIL NIL (CLOC 3PS SING NEUT )) 
t(PLA~E ))PLACE )(IN (!NP~ CASES! NIL NIL NIL NIL )NIL l~IL )NIL )( 
HET (!NP! OETERM NIL NIL NIL NIL )NIL )N!L )l 

co FROM RIGHT To L!FT 
I, I, I, FOR WORD I OOET 

+ WRONG HEAD DR NO TRANSITION IN SVNT NET 
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WORD NR I S VREEMO 
,!, INITIAL PARTICLES 1 
!NIL VREEMO !INP8 AOV,AOJ NIL NIL NIL MOO ll 
,II, MERGING 
!Al 
•••• TRY TO EXPAND CONFIGURATION 1 

!NIL VREEMO CINPe AOV,AOJ NIL NIL NIL MOO ll 
• 8V COMBINING IT WITH cONFIG OF WORD NR, 1 
I, FOR HYPOTHESIS I !NP7 

I, I, CONFIGURATION 1 
(NIL NOGAL CINP7 OP,AOV NIL NIL NIL MOO ll 
•• FROM LE~T TO RIGHT 

SUCCESSFUL OROER· AND RELATIONS ENVIRONMENT TESTS 
INVESTIGATE THE FOLLOWING SEM,FEATURESI 
!OR PROP ACT l 
((PROP ll 
sEMANTIC FEATURES MATCH SUCCESSFUL, DOMAIN I 
C (PROP ll 

•••• ALL TESTS SUCCESSFUL, NEW CONFIGURATION I 
(NIL VREEMO (PIPS ADV,AOJ NIL NIL NIL ~00 l (NOGAL (INPT OP,AIJV 

NIL NIL NIL MOO )NIL ll 
•• FROM RIGHT TO LEFT 

I, I, I, FOR WORD I NOGAL 
+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

( Bl 
•••• TRY TO EXPAND CQNFIGURATION 1 

!NIL VREEMO CtNPe AOV,AOJ NIL NIL NIL MOO )!NOGAL CINP7 oP,ADV 
NIL NIL NIL MOO )NIL Jl 
* BY caMAINING IT WITH cONFIG OF WO~~ NR, & 
\, FOR HYPOTHESIS I !NP& 

I, I, CONF!GuRAriON 1 
(P~ED QOET ciNP& VERe NIL NIL NIL QUAL )(KINO (INP5 NOM,OBJ NIL 

NIL (rsiNG 3Ps NEuT DEF )]((PERSON ))NIL. ) (WONEND (INP4 ATT,AOJ NIL 
FIN NIL QUAL )CA~sT!ROAM (INP! NOM,OSJ NIL NIL ((LOC 3P5 SING NEUT ll 
((PLACE llPI.ACE lCIN ltNP2 CASES! NIL NIL NIL NIL )NIL )NIL )NJL ) ( 
HEr (!Npl DErERM NIL NIL NIL NIL )NIL lNIL )l 

co FROM RIGHT To LEFT 
I, I~ I, FOR WORD I DOET 

SUCCESSFUL ORO!R AND RELATIONS ENVIRONMENT TESTS 
INVESTIGATE THE FOLLOWING S!M,F!ATURESI 
COR PROP ACT l 

~J~~~Ti~ FEATURES MATCH SUCCESSFUL, DOMAIN I 
(!ACT ll 

•••• ALL TESTS SUCCESSFUL, NEW CONFIGURATION I 
CNIL oOET !!NP& VER8 NIL NIL NIL QUAL )(KIND (INPS NOM,ORJ NIL 

NIL ((SING 3PS NEUT OEF lJ((PERSON llNIL ICWONENO ClNPq ATT,ADJ NIL 
FIN NIL QUAL l (AMSTERDAM (lNP3 NOM,OBJ NIL NIL tCLOC 3PS SING NEUT )l 
((PL~CE ))PLACE lCl~ CtNPZ C~S!SI NIL NIL NIL NIL lNtL )NIL )Nll,. l( 
HET CINPI DETF.~M NIL NIL NIL N!L )NIL )NIL l (VR!EMD 0NP8 AOV,ADJ NIL 
NIL Nil,. MOD l !NOGAl,. !lNP7 OP, APV NIL NIL. NIL MOO ) NIL l)) 

~0~0 NR I q ~! 
•I• INITIAL PARTICLES 1 
CNII.. DE (INPq OETERM NIL NIL NIL NIL )l 
,It, MERGING 
(A) 

•••• TRV TO ~XPANO CONFIGURATION I 
(NIL D! (!NPq OET~RM NIL NJL NIL NtL )l 

• BY CoMBINING IT WITH CONFIG OF WORn NR, 8 
!, FOR ~YPOTHES!S I !NPB 

1, I, CONFIGURATION I 
(NIL DOET CINP& VERa NIL NIL NIL QUAL )(KINO CINPS NOM,OBJ NIL NIL 

I (SING 3PS NEUT OEF )) t [PERSON )) Nn ) (WONENQ (INP4 UT, AOJ NIL F!N 
NIL QU•L ) (AMSTERDAM (INP3 NOM,OBJ NIL NIL ((LOC 3PS SING NEUT )) (( 
PLACE ))PLACE l (!N [!NP~ CASES! N!L NIL NIL NIL lNIL )NIL )NIL 1 (~n 
(INPI OETERM NIL NIL, NIL NIL )NIL )Nil,. l CVREEMO (INPB AOV,AOJ NIL NIL 
NIL ~00 )!NOGAL CINP7 OP,ADV N!L NIL NIL MOO )NIL ))l 
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•• FROM ~EFT TO RIG~T 
+ WRONG ~E~O OR NO TRA~SITION IN SYNT NET 

•• FROM RIG~T TO ~EFT 

I ' I • I, FOR WORO I VREEMD 
+ WRONG HEAO OR NO TRANSITION IN SYNT NET 

! • I • ~. FM woRn I OOP 
+ WRONG ~EAO OR NO TRANSITION IN SYNT NET 

WORD NR I 10 LAATSTE 
olo INITIAL PARTICLES 1 
(NIL LAATSTE (INP10 ATT,AOJ NIL NIL NIL UNOET l) 
,II, MERGING 
(A) 

**** TRY TO !tPANO CONFIGURATION I 
CNIL LAATSTE CINPI~ ATT,AOJ NIL NIL NIL UNOET ll 

* BY COMBINING IT WIT~ CONFIG OF WORD NR, q 
I, FOR HYPOT~ESIS I INPq 

I, l, CONFIGURATION 1 
(NI~ OE (tNPq OETERM NIL NIL NIL NIL )) 

o> pROM LEFT TO R!G~T 
+ WRONG ~EAO OR NO TRANSITION IN SYNT NET 

co FROM RIGHT TO L!FT 
I, I, I, FOR WORD I DE 

+ WRONG HEAO OR NO TRANSITION IN SYNT NET 

WORD NR I II WEEK 
,I, INITIAL PART!C~ES 1 
((NI )WE!K (!NPll NOH,OBJ NIL Nl~ ((UNOEF 3PS SING TIM MALE GEN ) ( 
UNOEF 3PS SING TIM MA~E CONC l(DEF 3PS SING TIM MA~E GEN l(O!F 3PS 
SING TIM MALE CONe )l((TI~E l)NI" ll 
,It, MERGING 
(A) 
•••• TRY TO EXPAND CONFIGURATION I 

((NI lWE~K l!NPII NOM,OBJ NIL NIL (CUNOEF 3PS SING TIM MALE GEN 
CUNOEF 3PS SING TIM MALE CONC l (OEF 3PS SING TIM MALE GEN l (DH 3PS 
SING TIM MA~E CONC ))((TIME ))NIL ll 
* eV COM~INING IT WITH cDNFIG OF WORD NR, 10 
I, FOR HYPOTHESIS I tNPI~ 

I, I, CONFIGURATION 1 
(NIL LAATSTf (INPI~ ATT,AOJ NIL NIL NIL UNOET ll 
•• FROM LEFT TO RIGHT 

SUCCESSFUL TRANSITION FROM (NI ) 
TO THE NEW SHH (Sl I CN2 1 
MATCH THE FOLLOWING FEATURE COMPLEXES! 
CONC 
(CUNOEF 3PS SING TIM MALE GEN )(UNOEF 3PS SING TIM MALE CONC J 

(OH ]PS SING TIM MALf GEN l (O!F 3PS SING TIM MALE CONC l l 
RESULTING DOMAINI 
( (UNOEF 3PS SING TIM MALE CONC l (OEF 3PS SING TIM MALE CONC )) 
INVESTIGATE THE FOLLOWING SEM,FEATURESI 
ENTITY 
((TIME ll 

~~~:~,~~C112¥ui~s MATCH SUCCESSFUL, 00M4IN I 

((TIME ll 
>>>> lLL TESTS SUCCESSFUl, NEW CONFIGURATION 1 

((N~ lW£EK CtNPII NOM,OBJ NIL NIL ((UNOE, 3PS SING TIM MALE 
cONe )(nEF 3PS SING TtM MALE CONC l)((TIME ))NIL l(LAATSTE CINPI~ 
ATT,ADJ NIL N!L NI~ QUAL )NIL ll 

•• FROM RIGHT TO LEFT 
I, I, I, FOR wORD I LAATSTE 

+ WRONG HEAO OR NO TRANSITION IN SYNT NET 
(8) 
**** 1RY TO EXPAND CONFIGURATION I 

((N2 )WEEK (!NPII ~OM,OBJ NIL NIL ((UNOE' 3P5 SING TIM MALE CONC 
l (OEF ]PS SING TIM MALE CDNC ll ((TIME l lNIL l CLAATST!': (INP10 ATT ,AOJ 
NIL NIL NIL QUAL )NIL ll 
• BY COMBINING IT WtTH CONFIG OF WORD NR, q 

I, FOR HYPOTHESIS 1 tNPq 
1, I, CONFIGURATION I 
(NIL 0! (INPq DE TERM NIL NIL NIL N!L ) ) 
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•> FRO~ L~FT TO RIGHT 
SUCCESSFUL TRANS!T!aN FROM (N2 ) 
TO THE NEW STATE!Sl I !~3 l 
MATCH THE FOLLO~!NG FEATURE C~MPLEXESI 

(~NO OfF (NOT (ANO SING NEUT lll 
C!UNDEF 3PS !lNG TIM MALE CONC l!OEF 3PS SING TIM eALE CONC )l 
RESULTING OOMiiNI 
((OEF 3PS SING TIM MALE CONC ll 

>>>> ALL TESTS SUCCESSFUL, NEW CONFIGURATION I 
C!N3 )WEEK CINPI\ NDM,OBJ N!L N!L CCOEF !PS SING TIM MALE CONC 

))((TIME llNIL )(LAATSTE t!NP10 ATT,ADJ NIL NIL NIL DUAL )NIL l!DE t 
!NPq OETERM NIL NIL NIL NIL !NIL II 

c• FROM RIGHT TO L~FT 
I, I, I, FOR WORD : DE 

• WRONG HEAO OR NO TRANSITION IN SYNT NET 

•••• TRY TO EXPAND CoNFIGURATION I 
CCN3 )WEEK IINP11 NOM,DBJ NIL NIL CCOEF !PS SING TIM MALE CONC )) 

((TIME liNt" l(LAATSTE !INPI~ ATT,AOJ NIL NIL NIL QUAL )NIL lCDE C 
INP 9 nETERM NIL NIL NIL NIL )NIL ll 
* aY C0Mij!NING !T WITH cDN~IG OF WORn NR, 8 
I, FOR HYPOTHESIS I IN~8 

1, I, CnNF!GURAT!ON 1 
cNIL OOET cJNP& VERB NIL NIL NIL QUAL )(KINO C!NPS NOM,OBJ NIL NIL 

!ISING 3ps NEUT OEF ll CC~ERSON llNI~ lCWON!NO C.INPA ATT,AOJ NIL FIN 
NJL QUAL )(AMSTERDAM (JNP3 NOM,OBJ NIL NIL ((LOC 3PS SING NEUT ))(( 
PLACE !JPLACE l (IN (INP~ CASES! NIL NIL NIL NIL lN!L )NIL lN!~ l C~ET 
ClNpl DETERM NIL NIL NIL NIL )NIL lNIL l CVREEMO (!NPS AOV,ADJ NIL NIL 
NIL MOO l (NOGAL CINP7 OP,40V NIL NIL NIL MOD l NIL ))) 

•• FROM LEFT TO RIGHT 
+ WRONG HEAO OR NO TRANS!T!ON IN SYNT NET 

co FROM RIGHT TO LEFT 
I, I. I, FOR WORO I VREEMO 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
!, I, 2, FOR WORD I OOET 

SUCCESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS 
CONSULT CASE FRAM!S WITH SYNT ~EATURES I 
((DEF 3PS SING TIM MALE CONC ll 
SUCCESSFUL TRANSITION IN SEMANTIC NETWORKS 
RESULTING TRIPLES (FEATURES • STATE • CASE) 
((((DEF 3PS SING TIM MALE CONC l)FIN WHEN )) 
M~TC~ THE FOLLOWING SEMANTIC FEATURES 
((TIME 1l 
WIT~ FEATURES oF RESP, CASES 
WHEN 
TIME 
SEM FEATURES MATCH SUCCESSFUL 

•••• ALL TESTS SUCCESSFUL, NEW CONFIGURATION I 
(NIL DOET (!NP& VERB NIL FIN NIL ~UAL l (~!NO (!NP5 NOM,OBJ NIL 

NIL (!SING 3PS NEUT OEF llC(PERSON ))NIL lCWONENQ CINP4 ATT,ADJ NIL 
FIN NIL QUAL J (AMSTERDAM (!NPl NnM,OBJ Nil. NIL ((LOC 3PS SING N!UT )) 
!(PLACE ))PLACE )(IN (lNP2 CASES! NIL NIL NIL NIL lNtL lNll. )NIL lC 
HET (INPl OEHRM NIL NIL ~IL N!L )NIL )NIL l (VREEMO CINP8 ADV,AOJ NIL 
NIL N!i. MOD 1 (NOGAL C!NP7 QP,AOV NIL NIL NIL MOO lNn ) ) CWEE~ (lNPII 
NOM,OBJ NIL NIL ((OEF 3PS SING TIM MALE CONC ll((TIME llWHEN )( 
LAATSTE [INP1~ ATT ,ADJ NIL NIL NIL QUAL )NIL l (OE (lNP9 OETERM NIL 
NIL Nil. NIL lN!L lll 

FUNCTIONAL ANO CASE STRUCTURES 1 
!VERB (OOET (NQH,DBJ (qND CATT,AOJ (WONEND (NOM,OP-J (AMSTEROAM ( 
CASES! IN JllllCDETERM HET )l)(ADV,AOJ (VREE~O COP,AOV NOGAL lJ)( 
NOM,OBJ !WEEK (ATT,AOJ kAATSTE )COETERM DE llll) 
(CASEST~UCTURE (OOET (AHNT qNo l (W~EN WEEK l l (I.AATSTE (OFoWHU WEE~ 

)) CVREEMO (WHAT DOET l1 (NOGAL (WHAT VREEMO ll (WONENO (AGENT KIND l ( 
PLACE AMSTERDAM lll 
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experiments 

EXPERIMENT 13: Reverse the order 

Problem 

To illustrate how modular the theory is, we do the following 

BEFORE experiment. We interchange the 

and AFTER (such that before is 

values of the atoms 

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 any 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 object-position now 

applies in the other direction) 

2. Paris in living been has Jones: 

(compare with the normal order, especi~lly for the 

nonfin.verb which gives unsuccessful semantic features 

match Until the subject is there. Notice how the semantic 

networks operate in reverse order and how the features 

tests for the auxiliaries still yield good results. ) 

3. Jones has been living in Paris 

No successful parsing because all the order tests yield false. 
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INI 
(AUTHOR ~~EVER VERV THE 

WORD NR I 1 AuTHOR 
•I• INITIAL PARTICLES 1 
(NIL AUTHOR (!NP! NOM,08J (NI FIN )Nl\. ((SING OaJ l (SING SIJBJ ~PS l) ( 
(PERSON llN!L ll 

WORD NR I 2 CLEvER 
,I, !NtTIAL PARTICLES 1 
(NIL CL~VER CINP2 AfT,ADJ NIL NI~ NIL UNOET )) 
,It, MERGING 
(A) 

**** TRY TO EXPAND CONFIGURATION I 
(NI\. CLEVER CINP2 ATT,ADJ NIL NIL NIL UNOET )) 

• SV CoMBINING IT WITH CONFIG OF WORD NR, 1 
\, FOR HYPOTHESIS I !NPI 

I, I, C0NFIGUR6TJON I 
(NIL AUTHoR ClNPI NQM,OBJ (NI FIN )NIL ((SING OBJ ) (SING SUAJ 3PS 

ll CCPERSON ll NIL )) 
o> fROM LEFy TO RIGHT 

• WRONG HEAD OR ND TRANSITION IN SYNT NET 
co pROM RIGHT TO LEFT 

I, I, I, FOR WORD I AUTHOR 
SUCCESSFUL TRANSJTlON FROM (NI FIN ) 
TO THE NEW STATE(Sl I (N~ fiN l 
INVESTIGATE THE FOl-LOWING SEM,fEATURESI 
(NOT ACT l 
((PERSON ll 
((A~T ll 
SEM6NT!C FEATURES MATCH SUCCESSFUL, DOMAIN I 
C (PERSON ll 

>>>> AL~ TESTS SUCCESSFU~, NEW CONFIGURATION I 
(NI~ AUTHOR CINPI NOM,O~J CN2 F!N ]NIL ((SING OBJ l [SING SUBJ 

3PS )]((PERSON llNIL ](CLEVER (lNP2 ATT,6DJ N!~ NIL NIL ~UAL lll 

WORD NR I 3 ¥ERY 
,I, INITIAL PAR ICLES 1 
[NIL VERY (1NP3 AOV,AOJ NIL NIL NIL MOD ll 
,II, MERGING 
CAl 
•••• TRY TO E~PAND CONFIGURATION I 

(N!L VERY CINP3 AQV,ADJ NIL NIL NIL MOO ll 
o BY COMBINING IT WITH CONFIG OF WORD NR, 2 
I, FOR HYPOTHESIS I !NP2 

I, I, CONFIGURATION : 
CNI~ AUTHOR CINPI NOM,OBJ CN2 FIN ]NIL ((SING OBJ l CSING SUBJ 3PS 

])((PERSON ]lNIL l [CLEVER CINP2 ATT,ADJ NIL NIL Nl\. QUAL lll 
•• FROM LEFT TO RIGHT 

• WRONG HEAD OR NO TRANSITION IN SYNT NET 
c• FROM Rl~HT TO LEFT 

I, 1, I, FOR WORD I C\.EVER 
SUCCESSFUL ORDER ANO RELATIONS ENVIRONMENT TESTS 
INVESTIGATE THE FOLLOWING SEM,FEATURESI 
(OR PROPERTY THING l 
((PROPERTY )) 
SEMANTIC FEATURES MATCH SUCCESSFUL, OOM~!N 1 

((PROPERTY ) l · 
>>>> ALL TESTS SUCCEssFuL, NEW CONFIGURATION 1 

(NI(. ~UTHOR (INPI NOM,OBJ (N2 f!N ]NIL ((SING OSJ ] (SING SUSJ 
3pS ll ((PERSON ]lNlL l (CLEVER CINP2 ATT,ADJ NIL NIL NIL QU~L l (VERY ( 
INP3 AOV•ADJ NI\. NIL NIL MOO llll 

\, I, 2, FOR WORD I ~UTHQR 
+ WRONG HE~O OR NO TRANS!TIO~ IN SYNT NET 
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experiments 

WO~O N~ I 4 THE 
•1• !NtTU~ PA~Ttc~ES • 
(Nl~ rHE (lNp4 OETE~M NIL NIL NI~ NI~ ll 
,II, ME~GING 
!A) 
**** TRY TO EXPAND CONFIGURATION I 

(NJ~ THE (1NP4 OETERM NI~ NIL NIL NIL ll 
t BY CoMBINING IT WITH CONFIG OF WOPO NR, 3 
I, FO~ HYPOTHESIS I !NP3 

I, I, CONFIGURATION 1 · 
[NIL AUTHOR [!NPj NQH,OBJ [N2 FJN )NIL [(SING OBJ l [SING SU8J 3PS 

))((PERSON llNlL l!CLEVER CINP2 HT,ADJ NI~ NIL NIL QUAL )[VERY CINP3 
ADVoADJ NI~ NIL NIL MOo )lll 

•• FROM LEFT TO RIGHT 
+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

co FROM RIGHT TO ~EFT 
!, I. I, FOR WORD I VERY 

+ WRONG HEAO OR NO TRANSITION IN SYNT NET 
I, I. 2, FOR WORO I C~EVER 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
!, I. 3, FOR WORD I AUTHOR 

SUCCESSFUL TRANSITION FROM (N2 FIN l 
TO THE NEW STATE(Sl I (N4 FIN Nb ) 
MATCH THE FOL~OWING FEATURE COMPLE~ESI 

(NOT RESTR!C l 
((SING OBJ ](SING SUBJ 3PS ll 
RESULTING DOMAIN: 
((51 NG OBJ l [SING SUBJ 3PS ll 
N~w FEATuRE COMP~E~I 
[(QH SING OBJ l !OEF SING SU6J 3PS l) 

•••• A~L TESTS SUCCESSFUL, NEW CONFIGURATION I 
[NIL AUTHOR [!Np1 NOM,08J (NQ FIN N& )NIL (!DEF SING OBJ l !DEF 

SING SURJ 3P5 ))[(PERSON llNIL )(CLEVER (!NP2 ATT,AOJ NIL NIL NIL 
QUAL l (VERY [INP3 AOV ,ADJ NIL N!~ NIL MOO l) l (T~E (!NPO OETERM N!~ 

NIL NlL Nll. 1 l l 

FUNCTIONAL AND CASE STRUCTURES I 
(NOM,OBJ (AUTHOR (ATT.ADJ (CLEVER (AOV,AOJ VERY l)l (OETERM THE l)l 
rr.SfSTRUCTURE (CLEVER (DF•WHAT AUTHOR ll (VERY (OF• WHAT Cl.EVER ) ) l 
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WE~COME TO THE PARSING SYSTE~ 

SPECl~V THE LANGUAGE 
INPUT LANGUAGE IE 
GIVE INPUT SENTENCE 

INI 
(PARtS IN LIVING BEEN HAS JONES l 

WORD NR I 1 PARIS 
•I• INITIAL PARTICLES 1 
(NIL PARIS (!NP! NOM,O~J (NI FIN ]NIL ([SING OBJ l (SING SU8J 3PS ll (( 
PL&CE llNIL. lJ 

WORD NR I 2 IN 
olo tNJ,TIAL PARTtcLES t 
(~!L !N (TNP~ RELwoRO NIL NIL NIL QUAL )] 
, II, MERGING 
(Al 
**** TRY TO E~PAND CONFIGURATION I 

(N!L IN (INP2 RELWORO NIL NIL NIL QUAL )l 
o BY COMBINING IT WITH CONFIG OF WORO NR, I 
I, FOR HYPOTHESIS 1 INPI 

I, I, CONFIGUR&T!ON 1 
(NIL PARIS ONPI NQM,OBJ (NI FIN lNlL [(SING OBJ l (SING SUBJ 3PS l 

) ((PLACE l] NIL. ll 
•• FROM LEFT TO RIGHT 

SUCC~SSFUL OROE~ AND RELATIONS ENVIRONMENT TESTS 
CONSULT CASE FRAHES WITH SVNT FEATURES I 
((SING OBJ ltS!NG SUBJ 3PS ll 
SUCCESS,UL TRANSITION IN SEMANTIC NETWO~KS 
RESULTING TRIPLES !FEATURES • STATE • CASE) 
((((SING OaJ ))fiN WHERE l) 
MATCH THE FOLLOWING SfMANTIC FEATURES 
((PLACE ll 
WITH FEATURES QF RESP, CASES 
WHERE 
PLACE 
SEM FEATURES M&TCH SUCCESSFUL 

>>>> ALL T£STS SUCCESSFUL, NEW CONFIGURATION I 
(NIL !N (INpa RELWORO NtL F!N NIL QUAL ) (PARIS (!NP! NOM,OBJ ( 

Nl FIN lNlL C(SING OBJ ll ((PLACE llWMERE lN!L ll 
co FROM RIGHT TO LEFT 

I, I, I, FOR wORD I PARIS 
+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

WORD NR I 3 LIVING 
,!, !N!T!AL P&RT!CLES 1 
(NIL LIVING CtNP3 NONF!N,VERB NIL Ntl NIL QUAL )l 
,11, ME.RGING 
CAl 
**** TRY TO E~PANO CONFIGURATION I 

(NIL LIVING (!NP3 NONFtN,V~RB NIL NIL NIL QUAL )l 
• SV COMBINING IT •ITH CONFIG OF WORD NR, ~ 
I, FOR HYPOTHESIS 1 JNP~ 

I, I, CONFIGURATION I 
!NIL IN !1NP2 RELWoRD NIL FIN NIL QUAL )(PARIS (INPI NOM,OaJ [N! 

FIN l Nt~ ! (StNG 06J )] ( (PLAC~ ]) WH~RE l NIL l l 
•• FROM LEFT TO RIGHT 

SUCCESSFUL ORO!R ANO RELATIONS ENV!PQNM~NT TESTS 
TNVFSTTOATF THF FOLLOWING SEM.FEATURESt 
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~ ·-- --(XOR ACT THING l 
CCP~RSON ll 
((A~T )) 
SEMANTIC FEATUR~S MATCH SUCCESSFUL, DOMAIN I 
((ACT )) 

•••• ALL TESTS SUCCESSFUL, NEW CONFIGURATION I 
(NIL LIVING (INP3 NONFtN,VERB NIL NIL NIL QUAL l fiN (INP2 

RELWORO NIL FIN NIL UND!T l (PARIS C!NPI NOM,OBJ (NI FIN )NIL USING 
OBJ ll ((PLACE l)wHERE )NIL )NIL )) 

co F~OM Rtr.HT TO LEFT 
1, 1, I, FOR wORD I IN 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

WORD NR I 4 BEEN 
,I, INITIAL P&RT!CLfS 1 
(NIL B!EN [INP4 NONFIN,yERe NIL NIL NIL QUAL )) 
(NIL BEEN (JNP5 NONFIN,AUX NIL NIL NIL NIL )l 
,II, MERGING 
(A) 

**** TRY TO EXPAND CoNFIGURATION 1 
(NIL BEE~ (INP5 NONFlN,AUX NIL NIL NIL NIL ll 

* By COMBINING IT wiTH CONFIG OF WORD NR, 3 
I, FOR HYPOTHESis I INP3 

I, I, CONF!GUR&TtON 1 
(NIL LIVING (INP! NONFIN,VERB NIL NIL NIL QUAL l CIN CI~P2 RELWORD 

NIL FIN NIL UNDET l (PAR!5 (!NPI NOM,OSJ (N1 FIN )NlL ((SING ORJ ll (( 
PLACE ))WH~RE )NIL )N!L ll 

(Bl 

•• FROM LEFT TO RIGHT 
+ WRONG HEAD OR NO TRANSITION IN SVNT NET 

co FROM RIGHT TO LEFT 
I, I, I, FOR WOPD I LIVING 

+ WRONG HEAD OR NO TRANSITION !N SYNT N!T 

**** TRY TO EXPAND CONFir.URAT!ON 1 
(NIL BEEN (INP4 NON~IN,VERB N!L NIL NIL QUAL ll 

* ay CoMBINING IT WITH CONFIG OF WORD NR, 3 
I, FOR HYPOTHESIS I INP3 

1, I, CONFIGURATION I 
(NIL LIVING ClNP3 NONFIN,VERB NIL NIL NIL ~UAL )(IN (lNP2 RELWORD 

NIL FIN NIL UNOET )(PARIS CINP! NOM,OBJ (N! <IN )NIL ((SING 06J )) (( 
PLACE llWHERE )NIL )NIL l) 

•• FROM LEFT TO RIGHT 
• WRONG HEAD OR NO TRANSITION IN SVNT NET 

•• FROM R!GHT"To LEFT 
1, I, !, FOR WORD I LiVING 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

WORD NR I S HAS 
,I, INITIAL PARTICLES 1 
(NIL HAS (!NPb VERB NIL NIL ((PRES )]QUAL ll 
(NIL HAS C!N~T AFF,AU~ NIL N!L (CPRES PERF ))NIL )l 
,l!, ~!RG!NG 
(Al *••• TRY TO F.~PANO CQNFlGURAT!ON 1 

CNIL HAS (!NP7 AFf,AU~ NIL NIL ((PRES PERF ))NIL ll 
• BY CoMBINING IT WITH CONFIG OF wORO NR, 4 
I, FOR HYPOTHESIS 1 1NP4 

I, I, CONFIGURATION I 
(NIL BEEN CINP4 NONFIN,VERB NIL N!L NIL DUAL ll 

o> FROM LEFT TO RIGHT 
SUCCESSFUL OROER ANO RELATIONS ENVIRONMENT TESTS 
MATCH THE FOLLOWING FEATURf CO~PLEXESI 
(ANO PERF (NOT PERF" l) 
trec.F'e ef;oiO' ,, 
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ll,_ ....... ., .......... ~" 

RESU~TING OOM•tNI 
(!PRES PE~f 11 
NEW FE•TUqE CO~PLEXI 
!(PERF" PRES PERF ll 
• S!M.NTIC FE•TuRES M•TC~ UNSUCCESFUL 

co FROM RIG~T To LEFT 
I, 1, I, FOR wOPO : BEEN 

+ WRONG ~EAD OR NO TR•NSITION IN 9YNT NET 
2, POR ~YPOTHESIS I tNP5 

2, I, CONnGURATtON 1 
CNt~ BEEN !tNP5 NONFtN,iUX Nt~ NIL NIL ~IL II 

o> FROM LEFT TO RIGHT 
SUccESSFUL ORneR AND RELATIONS f.NVIRONMENT TESTS 
MATCH THE FOLLOWtNG FEATURE COMPLEXES! 
!AND PERF (NOT PeRF" II 
(!pREs pEpF ll 
RESULTING OOMAINI 
C (PRES PERf II 
NEW FE•TURE CDMPLEXI 
((PERF" CONT!N PRES PERF I (PERF" PAS.S PRES PERF II 

>>>> ALL TESTS SUCCESSFUL, NEW CONFIGURATION 1 
(NIL HAS (!Np? iPF,iUX NIL NIL ((P!RF° CONTIN PRES PERF I( 

PERf" pASS PRES pERF llNIL I !BEEN C!NP5 NONFIN,AIJX NIL NIL NIL NIL 
NIL ll 

co F~OM RIGHT TQ LEFT 
2, 1, I, FOR WORD I BEEN 

• WRONG HEAD DR NO T~ANS!TION IN SVNT NET 
(B) 
**** TRY TO EXPAND CONFIGURATION I 

!NIL MU (tNP? A~F.AUX NI~ NIL (!PERF" CONTIN PRES PER~ l (PERF" 
PASS PRES PERF ))N!~ )(BEEN !!NP5 NONFIN,AUX NI~ NIL NI~ Nl~ )NIL ll 
• By COMBINING IT WITH CONfiG OF WORD NR, 3 

1. F"R HYPOTHESIS I INP3 
I, I. C0NFtGURATt0N 1 
(NIL LIVING !INP3 NONFIN,V!RB Nl~ NIL NIL QUAL l (IN C!NP2 RELWORO 

NIL Fl~ NIL UNOET 1 (PARtS (INPI. NOM,OBJ CNI FIN ]NIL !!SING OBJ ll (( 
PLACE ))WHERE )NIL )NIL ll 

[C) 

•• FRO~ LEFT TO RIGHT 
SUCCESSFUL OROER AND RELATIONS ENVIRONMENT TESTS 
MATCH THE fOLLOWING FEATURE COMP~EXESI 
CANO CONT!N (NOT CONTIN" )) 
((PERF" CONTIN PRES PERF l !PERF" PASS PRES PERF ) l 
RESULTING DOMAINI 
(!PERF• CONTtN PRES PERF II 
NEW FEATURE cOMPLEX! 
!!CONTIN" PEPF" cONTIN PRES PERF ll 
+ SEMANTIC FEATURES MATCH UNSUCCESFUL 

co FROM RIGHT Tn LEFT 
I, I, 1, FOR WORD I ~IVING 

+ WRONG HEAO OR NO TRANSITION IN SYNT N!T 

•••• TR~ TO EXPAND CONFIGURATION I 
!NIL MAS (!NP& V~RB NIL NIL (!PRES ))QUAL ll 

* ~y COMBINING JT WtTM CONFIG OF WORD NR, 4 
I, FOR HYPOTHESIS 1 INP4 

I, I, CON~IGURAT!ON I 
(NIL BEEN (1NP4 NONFIN,VERB NIL NIL NIL QUAL ll 
•> FROM LEFT TO R!GMT 

+ WRONG HEAD OR NO TRANSITION IN SVNT NET 
<• FROM RIGHT To LEFT 

I, 1, I, FOR WORD I 8E~N 
+ WRONG HEAD OR NO TRANSITION IN SVNT NET 

2, FOR HYPOTHESIS I !NP5 
2, I, CONFIGURATION 1 
(NIL BEEN !INP5 NONFIN,AUX NIL NIL NIL NIL )l 

o> FROM LEFT TO RfGHT 
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• W~ONG HE~O OR NO TRANSITION IN SYNT ~ET 
co FROM ~!GMT TO LE~T 

2, I. I, Fa~ WORD I BEEN 
• WRONG HEAD OR NO TRANSITION IN SYNT NF.T 

WORD NR I b JONES 
,J, !N!T!AL PARTICLES 1 
(NIL JONES (!NP8 NOM,OBJ (NI F!N )NIL ((FEMALE SING OBJ l CHMAU SING 
SUBJ 3PS lCHAL~ SING OBJ )(MALF. SING SUBJ 3PS ll ((PERSON llN!L )l 
olio MERGING 
(Al 
**** TRY TO E~PANO CONF!GU~ATION I 

(NIL JONES (!NPB NOH,OBJ (N! FIN )NIL 
SING SUBJ 3PS l (MALE SING OBJ l (MALE SING 
* BY COMBINING IT WITH CONFIG OF WORO NR, 
I, FOR HYPOTHESIS I !NPb 

I, I, CONFIGURATION 1 

C (FEMALE 
SUBJ 3PS 

5 

(NIL HAS C!NP& VERS NIL NIL !(PRES l)QUAL ll 
o> fROM lEFT TO RIGHT 

SING OBJ lCFEMALE 
ll ([PERSON lJNIL )) 

SUCCESSFUL OROER AND RELATIONS ENVIRONMENT TESTS 
MATCH THE FOLLOWING FEATURE COMPLF.~ESI 
(AND SING !NoT OBJ ll 
(!FEMALE SING OBJ l (FEMALE SING SUBJ 3PS ) (MALE SING 08J l C 

~ALE SING SUBJ 3PS ll 
RESULTING DO~A!Ni 
! !FEMALE SING SUBJ 3PS l (MALE SING SUBJ 3PS ll 
INVESTIGATE THE FOLLOWING SEM,FEATURES: 
PERSON 
((PERSON l l 
sEMANTIC FEATURES MATC~ SUCCESSFUL, OOMA!N I 
((PERSON )) 

>>>> ALL TESTS SUCCESSFUL, NEW CON~!GURATION 1 
(PRED HAS CtNP~ vERB NIL NIL [(pRES l)QUAL )(JONES (INPS 

NOM
1
0BJ [NI FIN )NIL ((fEMALE SING SUBJ 3PS l (MALE SING SUBJ 3PS l) (( 

PERoON ))NIL )NIL ll 
<• FROM RIGHT TO lEFT 

I, I, I, FOR WORD I HAS 
• WRONG HEAD OR NO TRANSITION IN SYNT NET 

a, FOR HVPOTHESIS : INPT 
2, I, CONFIGURATION 1 
(NIL HAS CINP7 AFF,AU~ NIL NIL !(PERF" CONTIN PRES PERF )!PERF" 

PASS PRES PERF ))NIL l[BEEN (INP5 NQNF!N,AUX NIL NIL NIL NIL )NIL ll 
•• FROM LEFT TO RIGHT 

SUCCESSFUL OROER AND RELATIONS ENVIRONMENT TESTS 
MATCH THE FOLLOWING FEATURE COMPLEXES! 
!ANO SING [NOT O~J )) 
C (FE HALE SING QBJ ) (~EMA~E SING SU8J 3PS ) (MAlE SING OBJ ) ! 

MALE SING SUBJ 3PS ll 
RESULTING OOMAINI 
((FEMALE SING SUBJ JPS )(MALE SING S~BJ 3PS ll 

>>>> ALL TESTS SUCCESSFUL, NEW CONfiGURATION 1 
(PR!O HAS CINP7 AFF,AU~ FIN NIL ((PEHF" CONTIN PRES PERF 1( 

PERf" PASS PRES PERF ))NIL )(JONES !tNP8 NOM,08J (N! FIN )NIL (( 
FEMALE SING SueJ JPS l [MALE SING SUBJ JPS )) ((PERSON ))NIL )NIL ll 

ca FROM R!GHT TO LEFT . 
2, !, !, FOR WORD I HAS 

0 WRONG HEAO OR NO TRANSITION IN SYNT NET 

**** TRy To E~PAND CONFIGURATION I 
(PRED ~AS (INP7 AFFoAU~ FIN NIL C !PERF" CONT!N PRES PERF ) [PERf" 

PASS PRES pFRF )lNl~ lCJONES (!NPB NOM,OBJ (Nt FIN )NIL ((FEMALE SING 
SUBJ 3PS l (MALE SING SUBJ JPS ll [(PERSON ) l NIL l NIL l l 
* BY COMBINING IT WITH cONFIG OF WORD NR, 3 
1, FOR HYPOTHESIS I !NP3 

1 l"'l""'"'l&',f'!IIDA'I''fnt..l • 
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... - •• """'-·r ~"""'''". ~~·• • 
(Nl~ UVING (1NP3 NONFlN,VERB Nl~ Nt~ Nl~ QU•L ) (IN (1NP2 Rf~WORO 

NIL FIN NIL UNOET l (PAR15 CINP! NOM,OBJ (N! ~·IN lNIL ((SING ~BJ ll C ( 
P~ACE ))~HERE lNl~ )NI~ ll 

•• FROM ~EFT TO RlG~T 
SUccESSFUL ORDER AND RELATIONS ENVIRONMENT TESTS 
MATCH THE FOL~OWtNG FEATURE COMPLEXES! 
(ANO tONTIN (NOT CONliN' ll 
((PERF" CONTlN pRES PERF l (PERF" PASS PRFS PERF ll 
RfSULT!NG DOMAIN: 
((PERF" CONT!N PRES PERF ll 
NEW FEATURE COM.PLEXI 
ClcoNTJN' PERF" cONTIN PRES PERF )) 
INVESTIGATE THE FO~~OWING SEM,FEATURESI 
PERSON 
llPERSON )) 
sEMANTIC FEATURES MATCH SUCCESSFU~, DOMAIN 
((PERSON )l 

>>>> A~L TESTS suCCEssFuL, N!W CONFTGURAT!ON 1 
(PRED ~tVING CtNPJ NCNFIN,VERB NI~ N!~ ((CONTIN' PERF' CONTIN 

PRES PERF ))QUA~ )(HAS tiNP7 AFF,AUX F!N NIL (CCONTIN' PER~' CONT!N 
PRES PERF ))NtL l (JON~S llNPB NOM,OBJ (NI FIN )Nl~ C(FEMA~E SING SU6J 
3PS )(MA~E S!NG SUBJ JPS ll ((PfRSON ))NIL lNIL )Nt~ )) 

co FROM RIGHT TO ~fFT 
I, I. I, FOR wORD I LIVING 

+ wRONG MEAO OR NO TRANSITION IN SVNT NET 
ttl 
•••• TRY To EXPAND CONFIGURATION 1 

(PREO HAS (!NP& VERB NT~ NIL ((PRES l) QUA~ 1 (JONES (1NP8 NOM,OBJ 
(NI FIN l NIL ( (HMA~E SING SUBJ 3PS l (MALE SING SlJBJ 3PS ) l ((PERSON l 
lNI~ )N!~ ll 
• BY COMBINING IT wiTH CONFIG OF wORD NR, 4 
!, FOR HYPOTHESIS 1 !NP4 

I, I, CONFIGURATION I 
(NIL BEEN (1NP4 NONFtN,VERB Nl~ NIL NIL ~UA~ ll 
•• FROM LEFT TO RIGHT 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
co PROM RIGHT To LEFT 

1, \, I, FOP WORD I BEEN 
0 WRONG HEAO OR NO TRANSITION IN SYNT NET 

2, FOR HYPOTHESIS 1 !NPS 
2, I, CONFIGURAT!ON 1 
(NIL BEEN (!NP5 NDNFIN,AUX N!L NIL NI~ NI~ ll 
•• FROM LEFT TO R!GHT 

+ WRONG HEAP OR NO TRANSITION IN SYNT NET 
co FROM PIGHT TO ~EFT 

2, I. !, FOR WOPO I BEEN 
• WRONG HEAD OR NO TRANSITION IN 5YNT NET 

FUNCTloNA~ ANO CASE STRUCTURES I 
(NONFtN,VERB (LIVING (AFF,AUX (HAS [NOM,OSJ JONES Jllll 
(CASESTRUCTURE (LIVING (AGENT JONES lll 

MEMORY C!~LS LEFT; ~&0 
GIVE INPUT SENTENr.E 
END OF FILE DURING !N~UT 
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INI 
(JONES HAS RfEN LIVING jN PARIS l 

WORO NR I I JoNES 

(~iL 1 n~HLc~~=I 1 ~b~~O~J (NI f!N )NIL ((FEMALE SING ORJ J !FEMALE SING 
suSJ 3pg l (MALE siNG oBJ l (MALE SING SUSJ 3P5 J)((PERSnN ))NIL )) 

WORD NR I 2 HAS 
olo INITIAL PARTICLES 1 
!NIL HAs !INP2 VERB NIL NIL ((PRES llQUAL ll 
!NIL HAS (!NP] AFF AU• NIL NIL ((PRES PERF ))N!L )) 
,II, MERGING • 
CAl 
**** TRY TO EXPAND CONFIGURATION I 

(NIL HAS (!NP3 AFF,AUX NIL N!L ((PRES PERF J)NIL )) 
* By CoMBINING IT WITH CONFIG OF w~RD NR, I 

! , FOR HYPOTHESIS : INPI 
I, I, CONFIGURATION 1 
(NIL JONES IINPI NOM,OSJ (NI FIN )NIL ((FEMALE SING 06J l (FEMALE 

SING SUBJ ]P~ )(MALE SING OBJ )(MALE SING SUBJ 3PS ))((PERSON ))NIL ll 
•• FROM LEFT TO RIGHT 

!Bl 

+ WRONG HEAO OR NO TRANSITION IN SYNT NET 
cs FRoM RIGHT TO LEFT 

I, I. I, FOR WORD I JONES 
+ WRONG HEAD OR NO TRANSITION !N SYNT NET 

**** TRY TO EXPAND CONF!GUR~T!ON I 
(NIL HAS (!NP2 VERB NIL NIL (!PRES l l QUAL l l 

* aY COMBINING IT WJTH cCNFIG OF WORO NR, I 
I, FOR HYPOTHESIS I !NPI 

I, I, CONFIGURATION 1 
(NIL JONES (JNPI N0~,08J (NI FIN )NIL ((FEMALE SING OBJ )(fEMALE 

SING SUaJ 3PS l (MALE SING OBJ l (MALE SING SUBJ 3PS ll (!PERSON ))NIL ll 
•• FROM LE~T TO RIGHT 

SUCCESSFUL ORDER ANO RELATIONS ENVIRONMENT TESTS 
+MISSING CASE OR FUNCTION IN SEM NETWORK 

co FROM RIGHT TO LFFT 
I, I, I, FOR wORD I JONES 

+ wRONG HEAO OR NO TRANSITION IN SYNT NET 

WORO NR I 3 BEEN 
,!, INITIAL ~ARTICLES 1 
[NIL BEEN (!NP~ NONFIN,vERB NIL NIL NIL QUAL )l 
(NIL BEEN (INPS NONFIN,AUX NIL NIL NIL NIL )) 
,II, MERGING 
[Al 
**** TRY TO EXPAND CONFIGURATION I 

(NIL SEEN CINPS N~NFIN,AUX NIL NIL NIL NIL ll 
o BV COMBINING IT WITH CONFIG OF WORO NR, a 
I, FOR HYPOTHESIS I !NP2 

I, I, CONFIGURATION I 
(NIL HAS r!NP2 VERB NIL NIL ((PRES ll QUAL l) 
•• FROM LEFT TO RIGHT 

+ WRONG HEAD DR NO TRANSITION IN SVNT NET 
co FROM RIGHT TO LE~T 

\, 1, I, FOR WORD I HAS 
+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

2, FOR HYPOTH~SIS I !NP3 
2, I, CONFIGURATION 1 
[NIL HAS (INP 3 AFF AU• N!~ NIL ((PRES PERF ))NIL ll 
•> FROM LEFT TO ~fGHT 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
co FROM RIGHT TO LEFT 

2, I, I, FOR WORO I HAS 
+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
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(8) 
**** TRY TO EXpA~O CON~lGURAT!ON I 

!NIL BEEN [INP4 NONF!N,VERB NIL NIL NIL QUA~ ) l 
* By CoMBINING IT WIT~ CONFIG OF WORO NR, 2 
I, FOR HYPOTHESIS I INP2 

I, 1, CONFIGURATION : 
[NIL HAS [INP2 VERB NIL NIL ((PRES ))QUAL )) 
•• FROM LEFT TO RIGHT 

+ WRONG HEAD 0~ NO TRANSITION IN SVNT NET 
co FROM RIGHT TO LEFT 

1, I, !. FOR WORD : HAS 
+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

2, FOR HYPOTHESIS I !NP3 
2, I, CONFIGURATION 1 
(NIL HAS [JNP! AFF,AUX NIL NIL ((PRES PERF ))NIL )) 
•• FROM LEFT TO RIGHT 

+ WRONG HEAO OR NO TRANSITION IN SVNT NET 
co FROM RIGHT TO LEFT 

2, 1. I, FOR WORD I HAS 
+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

WORD NR 1 4 LIVING 
•I• IN!l!AL PARTICL~S 1 
(NIL LIVING [INP& NONFIN,VERB NIL NIL NIL QUAL J) 
,II, MERGING 
( ., 
**** TRY TO EXPAND CONFIGURATION I 

(NIL LIVING !INP& NONFIN,VERB NIL Nil NIL QUA" Jl 
o BY COMBINING IT WITH CONFIG OF WORn NR, 3 
I, FOR HYPOTHESIS I INPO 

I, I, CONFIGURATION 1 
[NIL BEEN (JNP4 NONFIN,VERS NIL NIL NIL QUAL )) 
•• FROM LEFT TO RIGHT 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
co FROM RIGHT TO LEFT 

!, 1, !, FOR WORD I BEEN 
+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

2, FOR HyPOTHESIS I INPS 
2, I, cONFIGURATION 1 
[NIL BEEN (INPS NONF!N,AUX NIL NIL NIL NIL )) 
•> FROM LEFT TO RIGHT 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
co FROM RIGHT TO LEFT 

2 0 1, I, FOR WORO I BEEN 
+ WRONG HEAD OR NO TRANSITION IN SVNT NET 

WORD NR : S IN 
.1. INITIAL PoRT!CLES : 
(NIL IN CINpT oELwOoD NIL NIL N!L MOO 1) 
,tl, MERGING 
(A 1 
**** TRY TO EXPAND CONFIGURATION I 

[NIL IN [!NP7 RELWORO NIL NIL NIL MOO )) 
* BY COM81NING IT WITH CONFIG OF WORO NR, 4 
!, FOR HYPOTHESIS 1 !NP~ 

1. t. cONFIGURATION ' 
[NIL LIVING (INPb NONFIN,VERB NIL NIL NIL QUAL )) 
•• FROM ~EFT To RIGHT 

+ WRONG HEAP OR NO TRANSITION IN SVNT NET 
<• FROM RIGHT To LEFT 

1, 1, !. FOR WORQ I LlVI~G 
0 WRONG HEAD OR NO TR~•5rTION IN SYNT NET 
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WO~D N~ I & PARIS 
•I• INITIAL PARTICLES 1 
(NIL pARIS ciNp8 NOM.OSJ (NI FIN )NIL ((SING OBJ )(SING SUAJ JP~ )l (( 

P'J&CE Jl NIL ll 

I 
1 0 MERGING 

Al 
**** TRY. TQ EXPAND CoNFIGURATION 1 

(NIL PARIS (INPe NOM.08J (NI FIN )NIL ((SING OBJ l (SING SUAJ 3PS 
l) t cPLACE l)NIL ll 
* eV COMBINING IT WITH cONFlG OF WOqO NR. S 
I. FOR HYPOTHESIS I INPT 

I. lo CONFIGURATION 1 
(NIL IN CtNP7 RElWORO NIL NIL NIL MOD ll 
•• FROM L~FT TO RIGHT 

SUCCESSFUL ORnER AND RELATIONS ENVIRONMENT TESTS 
•MISSING CASE OR FUNCTION IN SEM NETWORK 

<o FROM RIGHT TO LEFT 
lo I. I. FOR WORD I IN 

o WRONG HEAD OR NO TRANSITION IN SYNT NET 
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experiments 

EXPERIMENT 14 garbage environments 

Problem: 

Another powerful resu1t of the modular approach is that 

a garbage environment does not affect the discovery of 

good input pieces. 

Experimental setting: 

We will give the following input: 

'beautiful some sand living in Paris gives her' 

(Notice haw 'some sand', 'living in Paris', 'gives her' 
1 are all found as valid pieces of input.) 

results: 

INI 
(8EAUTI~U~ SO~E SAND LIVING IN PARIS GIVES HER l 

WORD NR I I BEAUTIFUL 
,I, INITIAL ~ARTICLES I 
(Nl~ BEAUTIFUL (!NPI ATT,AOJ NIL NIL NIL UNOET ll 

WORD NR I ~ SD~E 
•I• INITIAL ~ARTICLES I 

f
N!L sOME fiNP2 NuM2 NIL NIL NIL NIL 1

1
1 

NIL SOME INP3 NUM2 NI~ NIL NIL NIL ) 
(NIL SO~E (IN~4 NUM2 NIL NIL NIL NIL ll 
,II, MERGING 
(Al 
•••• TRY TO EXpANO CONFIGURATION I 

(NIL SOME (INP4 NUM2 NIL NIL NIL NIL )) 
• BY COMBINING IT WITH CO~~IG OF ~ORO NR, I 

1, FOR HYPOTHESIS I IN~I 

(Bl 

I, I, CONFIGURATION I 
(NIL BEAUTI~UL CtNPI ATT,AOJ NIL NIL NIL UNOET ll 
•• FROM LEFT TO RIGHT 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
cs fROM RIGHT TO LEFT 

I, !, !, FO~ WORD I SEAUTtFU" 
+ WRO~G ~EAD OR NO TRANSITION IN SYNT NET 

•••• TRY TO EXPAND CONFIGURATION I 
(NIL SOME C!N~l NUM2 NIL NIL NIL NIL )) 

* BY COMBINING IT WITH CONFIG OF WORD NR, I 
1, FOR HY~OTHESlS 1 INPI 

I, I, CONFIGURATION I 
[NIL BEAUTI,UL (lNPI ATT,AOJ NIL NIL NIL UNDET )) 
•> FROM LEFT TO RIGHT 

+ WRONG ~EAO OR NO TRANSITION IN SYNT NET 
co FROM RIGHT TO LEFT 

I, I, I, FOR WORD I BEAUTIFUL 
• WRONG HEAD OR N~4~~~~~LTION IN SYNT NET 



( Cl 
**** TRY TO E~PAND CONFIGURATION I 

(NI~ SOME (INP2 NUM2 NI' NI~ NIL Nl~ ll 
* BY COMBINING IT WIT~ CONFIG OF oORO NR, I 
I, FOR HYPOTHESIS I INPI 

I, I, CONFIGURATION I 
(NIL BEAUTIFUL (INPI ATT,AOJ NIL NI' NI~ UNOET ll 
•• FROM ~EFT TO RIGHT 

+ ~RONG HEAO OR NO TRANSITION IN SYNT NET 
co FROM RIGHT TO LEFT 

I, I, I, FOR WORD I BEAUTIFUL 
+ WRONG HEAO OR NO TRANSITION IN SYNT NET 

WORD NR I 3 SAND 
.I, INITIAL PARTIC~ES : 
((NI FIN JUNO [INPS NOM,OBJ NIL NI~ ([3PS SING UNCOUNT ))((THING ll 
NIL ll 
,11, MERGING 
(Al 
**** TRY TO E~PANO CONFIGURATION I 

((NI nN )SAND (INPS NOM,DBJ NIL NH. ((3PS SING UNCOUNT ))[(THING 
))NIL l1 
* BY COMBINING IT WITH cONFIG OF WORD NR, 2 
I, FOR HYPOTHESIS : INP2 

I, I, CONFIGURATION 1 
(NIL SOME (tNP2 NUM2 NI~ NIL NIL NIL ll 
•• fROM ~EFT TO RIGHT 

SUCCESSFUL TRANSITION FROM (NI FIN ) 
TO THE NEW STATE(S) I CN~ FIN ) 
MATCH THE FOLLOWING FEATURE COMPLEXES! 
P~URA~ 
((JPS SING UNCOUNT ll 
+ SYNTACTIC fEATU~ES MATCH UNSUCCESSFU~ 

•• FROM RIGHT TO LEFT 
I, I, I, FOR WORD I SCM~ 

+ WRONG ~EAD OR NO TRANSITION IN SVNT NET 
2, FOR HYPOTHESIS I lNPl 

2, I, CONFIGURATION I 
(NIL SBME ti~pJ NUM2 Nt~ NIL NIL NIL ll 
•• FR M L!FT TO RIGHT 

SUCCESSfUL TRANSITION FROM (NI FIN l 
TO THE NEW Sl ATECSl I (N~ FIN l 
MATCH THE FO~LOWING FEATURE COMPLEXES! 
UNCOUNT 
((3PS SING UNCOUNT ll 
RESULTING DOMAIN! 
((!PS SING UNCOUNT ll 
NEW FEATURE COMPLEX! 

H N U 
•••• ALL TESTS SUCCESSFUL, NEW CONFIGURATION 1 

((NU FIN lSAND (JNP5 NOM,OSJ NIL NIL ((AMOUNT•OF 3PS SING 
UNCOUNT ll ((THING llNIL l (SOME ClNPJ NUM2 NI~ NIL NIL Nl~ )NI~ ll 

•• OM R 0 L 
2, I, I, FOR WORD I SOME 

• WRONG HEAD OR NO TRANSITION IN SYNT NET 
3, FOR HYPOTHESIS I INPU 

3, !, CONFIGURATION 1 
(NIL SOME (INPU NUM2 NIL NI~ NIL NIL ll 
•> FROM LEFT TO RIGHT 

SUCCESSFUL TRANSITION ~ROM CN! FIN l 
TO TH~ NEW STAHCS) I CN4 FIN ) 
MATCH THE FO~LOWING FEATURE COMP~EXESI 
[AND (NOT UNCOUNT )(NOT PLURAL l) 
((3PS SING UNCOUNT ll 
+ SYNTACTIC FEATURES MATCH UNSUCC~SSFU~ 

•• FROM RIGHT TO LEFT 
3, I, !, FOR WORD I SOME 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
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CBl 
**** T~V TO EXPAND CON,l~URATION 1 

((N4 FIN )SAND (INPS NDM,OBJ NIL NIL ((AMOUNT•OF 3PS SING UNCOUNT 
))((T~ING ))NIL )(SOME (INP3 NUM2 NIL NIL NIL NIL )NIL ll 
* BV COMBINING IT WITH CONFIG OF ~ORO NR, I 
I, FOR HYPOTHESIS 1 INPI 

I, I, CONFIGURATION 1 
(NIL BEAUTIFUL (JNPI ATT,ADJ NIL NIL NIL U~OET ll 
•• FROM LEFT TO ~IGHT 

+ WRONG HEAD OR NO TRINS!TIDN IN SVNT NET 
co FROM RIGHT TO LEFT 

I, I, I, FOR WORD I BEAUTIFUL 
• WRONG HEAD OR NO TRANSITION IN SYNT NET 

WORD NR I 4 LI¥1NG 
,!, INITIAL PARTICLES I 
(NIL LIVING (!NP& NONFIN,VERB NIL NIL NIL ~UAL ll 
,II, MERGING 
(A) 

•••• TRY TO EXPAND CONFIGURATION I 
(NIL LIVING (!NP& NONFIN,VERB NIL NIL NIL QUAL )) 

* BY COMBINING IT WITH CONFIG OF WORD NR, 3 
lo FOR HYPOTHESIS I !NP5 

1, I, CONF!GURITIDN 1 
((N4 FIN )SANO (INPS NOM,OBJ NIL NIL {(AMOU~T•OF 3PS SING UNCOUNT 

))((TM!NG llNIL )(SOME (!NP3 NUMi NIL NIL NIL NIL lNlL )) 
•• FROM LEFT TO RIGHT 

+ ~RDNG ~E.D DR NO TRANSITION IN SYNT NET 
co FROM RIG~T TO LEFT 

I, !, 10 FOR WORD I SAND 
+ WRONG HEAO 0~ NO TRANSITION IN SYNT NET 

WORD NR I 5 IN 
•I• INITIAL PARTICLES 1 
[NIL IN (INP7 RELwORD NIL NIL NIL MOO )) 
•II• MERGING 
(A) 
•••• TRY TO EXPAND CONFIGURATION I 

[NIL IN (tNP7 RELWORO NIL NIL NIL MOD ll 
* SY COMBINING IT WITH CONF!G OF WOR~ NR, " 
I, FOR HYPOTHESIS I INPo 

I, \, CONFIGURATION 1 
(NIL LIVING (INP& NONFIN,VERB NIL NIL NIL QUAL ll 
•• FROM LEFT TO RIGHT 

• WRONG HEAD OR NO TRANSITION IN SYNT NET 
co FROM RIGHT TO LEFT 

I, I, !, FOR WORD I LIVING 
SUCCESSFUL ORDER ANO RELATIONS ENVIRONMENT TESTS 
INVESTIGATE THE FOLLOWING SEM,FEATURES: 
(XQR ACT THING l 
((ACT )l 
SEMANTIC FEATURES HATCH SUCCESSFUL, DOMAIN I 

((ACT )1 
>>>> ALL TfSTS SUccESSFUL, NEW CONFIGURATION 1 

(NIL LIVING (INP~ NONFIN,VERB NIL NIL NIL QUAL l (IN CtNP7 
RELWORo NIL NIL NIL MOO lll 
(B) 
•••• TRY TO EXPAND CONFIGURATION I 

(NIL LIVING (INP~ NONFIN,VER~ NIL N!L NIL QUAL )(IN (INP7 REL~ORD 
NIL NIL NIL MOD ))) 
o eY COMBINING IT wiTH CONFIG OF WQRO NR, 3 
I, FOR ~VPOTHES!S I !NP5 

I, I, CONFIGURATION 1 
((N4 FIN )SINO (INP5 NOM,OBJ NIL NIL ((AMOUNT•OF 3PS SING UNCOUNT 

))((THING ))NIL l [SOM! (t~P3 NUM2 NIL NIL NIL NIL )NIL ll 
o> FROM LEFT TO RIGHT 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
<• FROM RIGHT TO LEFT 

l, I, l, FOR WORD I SAN~ 
• WRONG HE&O OR NO TRANSITION IN SYNT NET 
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WORD NR I e PARIS 
,I, INITIA~ PART!C~ES 1 
((NI FIN )PARIS (INPB NOM,DBJ Nl~ NIL ((SING Q~J l (SING SUSJ 3PS )) (I 
P~ACE )lNII. ll 
,11, MERGING 
(A) 
**** TR¥ TO EXPAND CONFIGURATION I 

( [NI fiN )PARI$ [lNP8 NOM,OBJ N!L NIL [!SING OBJ l [SING SUBJ 3PS 
ll [(PLACE ))Nlk ll 

t 1 ~¥F6QMA~~~~QEiisWJT~N~9NF!G OF WORD NR, 5 

I, I, CONFIGURATION 1 
[NIL LIVING {INP6 NONFIN,VERB Nl~ NIL NIL QUAL l [IN !INP7 RELWORD 

NIL NIL NIL MOO ))) 
•• FROM LEFT TO RIGHT 

+ WRONG HEAO OR ND TRANSITION IN SVNT NET 
co FROM RIGHT To LEFT 

I, I. \, FOR WORO I IN 
SUccESSFUL ORDER ANO RELATIONS ENVIRONMENT TESTS 
CONSULT CASE FR&MES WITH SVNT FEATURES 1 
[(SING OBJ l (SING SUBJ 3PS )) 
SUCCESSFUL TRANSITION IN SEMANTIC NETWORKS 
RESULTING TRIPLES !FEATURES * STATE t CASE) 
((((SING OBJ ))FIN WHERf )) 
MATCH THE FOLLOWING SEMANTIC FEATURES 
[(PLACE ll 
wiTH FEATURES oF RESP, CASES 
WHERE 
PLACE 
S£M ~HTURFS MiTCH SUCUSSFJil. 

•••~ ALL TESTS SUCCESSFU~, NEW CONfiGURATION 
(NIL liVING [INP& NO~FIN,VERB NIL NIL NIL QUAL l !IN ONP7 

R!I.WORD NIL FIN NIL ~OD l (PARIS (!NPS NO~,OBJ NIL NIL (!SING O_BJ ll ( ( 
PLACE ))WHERE ll)) 

!B) 

I, I. 2, FOR WORD I LIVING 
SUCCESSFUL ORDER ANO RELiT!ONS ENV!RON~ENT TESTS 
+MISSING CASE OR fUNCTION IN SEM NETWOR~ 

**** TR¥ TO !XPANO CONFIGURATION I 
(NIL LIVING !INPb NONHN,VERB NIL NIL NIL QUAL l !IN (!NPT RfLWORD 

NIL FIN NIL MOO )(PARIS !INP8 NOM,OBJ NIL NIL (!SING OBJ ll([P~ACE ll 
WHERE llll * BY COMBINING IT WITH CONFIG OF WORQ NR, 3 
I, FOR HYPOTHESIS I INP5 

I, I, CONFIGURATION I 
((N4 FIN )SAND (INP5 NOM,OBJ NIL NIL ((AMOUNT•OF 3PS SING UNCOUNT 

))[(THING ))NI~ )(SOME (INP3 NUM~ NIL NI~ NIL NIL lN!L ll 
•• FRO~ LEFT TO RIGHT 

+ WRONG HEAO OR NO TRlNS!TION IN SVNT NET 
c• FROM RIGHT TO LEFT 

I, I, I, FOR WORD I SANO 
+ WRONG HEAD 0~ NO TRANSITION IN SVNT NET 

WO~D NR : 1 GIVES 
,J, INITIAL PlRT!CLES 
(NI~ GIVES (!NPQ VERB NIL NIL NIL QUAL ll 
,11, ME~GING 
(A) 

**** TR¥ T~ EXPAND CONFIGURATION 1 
(NIL GIVES (!NPq VERB NIL NIL NIL DUAL )l 

• aY COMBINI~G IT WITH CONFIG OF WORO NR, & 
I, fOR ~YPOTHES!S I !NP8 

I, I, CONFIGURATION I 
!NIL LIVING (INP& NONFIN,VERB NIL NIL NIL DUAL l (!N {!NPT R~LWORD 

NIL FIN NIL MOD l !PARIS (!NP8 NOM,OBJ NIL NIL ((SING OBJ l l (!PLACE' ll 
WHERE llll 

•• F~OM LEFT TO RIGHT 
+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

co FROM RIGHT TO LFFT 
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I, I, I, fOR WORD I PARIS 
SUCCESSFUL ORDER ANO RE~ATIONS E~VIRONMENT TESTS 
MATC~ THE FO~LOWING FEATURE COMPLEXES! 
(AND (NOT OBJ l (AND 3PS SING ll 
((SING OBJ ll 
+ SYNTACTIC FEATURES MATCH UNSUCCESSFUL 
I, I, 2, FOR WORD I IN 

+ WRONG ~EAO OR NO TRANSITION IN SVNT NET 
I, I, 3, FOR WORD I LIVING 

+ WRONG HEAD OR NO TRANSITION IN SVNT NET 

WORD NR I 8 HER 
,J, INITIAL PARTICLES 1 
(NIL HER (INPI0 PRON,OBJ NIL NIL ((SING OBJ 3P5 l) ((PERSON ))NIL ll 
, II, M~RGING 
(A) 
**** TRY TO EXPAND CONFIGURATION I 

(NIL HER (INPI0 PRON,OBJ NIL NIL ((SING OBJ 3PS ) l ((PERSON l) NIL 
) l 
o BY COMBINING IT wiTH cONFIG OF WORD NR, 7 
I, FOR HYPOTHESIS I tNPq 

I, I, CONFIGURATION 1 
(NIL GIVES CtNP' VERB NIL NIL NIL QUAL l) 
•• pROM LEFT TO RIGHT 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
•• FROM ~!GHT To LEFT 

I, 1, I, FO~ WORD I GIVES 
SUCCESSFUL OROE~ AND RELATIONS ENVIRONMENT TESTS 
CONSULT CASE f~AM£5 WITH SVNT FEATURES I 
((SING DBJ 3PS ll 
SUCCESSFUL TRANSITION IN SEMANTIC NETWORKS 
RESUbT!NG TRIPLES (FEATURES • STATE • CASEl 
((((SING QBJ 3PS ll (G2 FIN lW~AT ) (((SING OBJ 3PS ll (G3 ) 

ADDRESSEE ll 
MATCH T~E FOL~Oo!NG SEMANTIC FEATURES 
((PERSON ll 
WITH FEATURES OF RESP, CASES 
WHAT 
THING 
NO 5EM FEATURES MATCH 
ADDRESSEE 
PERSON 

>>>> , C NF GURA ION I 
(NIL GIVES CINPq VERB NIL CG3 )NIL QUAL )(HER CINP10 PRON,OBJ 

NIL NIL ((SING OBJ JPS ])((PERSON l ADDRESS E 
( l 
•••• TRV TO EXPAND CONFIGURATION 1 

(NIL GIVES (INPq VERB NIL (G3 )NIL QUAL l (HER CINP10 PRON,OBJ NIL 
NIL ((S!NG OBJ JPS ]l ((PERSON ]) ADDRESSEE ))l 
• sV COMBINING IT WIT~ CONFIG OF WORD NR, b 
1, FOR HyPOTHESIS I !NP8 

I, I, CONFIGURATION 1 
(NIL LIVING (!NP6 NONFIN,V!R8 Nil NIL NIL QUAL l (IN C!NP7 RELWORO 

NIL FIN NIL MOD J [PARtS (!NP8 NOH,OBJ NIL NIL ((SING OBJ ll ((PLACE ) ) 
WHERE lll l 

•• ~ROM LEFT TO RIGHT 
+ W~ONG HEAD OR NO TRANSITION IN SYNT NET 

co FRO~ RIGHT TO LEFT 
1, 1, !, FOR WORD I PARIS 

SUCCESSFUL ORDER ANO RELATIONS ENVIRONMENT TESTS 
MATCH THE F~LLOWjNG fEATURE COMPLEXES! 
(AND (NOT OBJ l (AND 3PS SING l) 
((SING OBJ ll 
+ SYNTACTIC FEATURES MATCH UNSUCCESSfUL 
I, 1, 2, FOR WORD I IN 

+ WRONG ~EAD OR NO TRANSITION IN SYNT NET 
I, I, 3, FOR WORO I LlVlNo 

+ ~RON~ HEAD OR NO TRANS!TlON IN sYNT NET 

FUNCTIONAL AND CASE STRUCTURES I 
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 

'Time 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 control.) 

results: 
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experiments 

IN! 
(T!ME FLitS LI•E AN A•ROW l 

IWORO NR I I T!Hi;: 
,I, INITIAL PARTICLES 
(NIL TIME (INPI NOM,OAJ >!~ NIL ((SING 3PS l (OBJECT!VE Sl"r. 3PS 1) [( 
PROPERTY l (THING l)NlL )) 
INTt TIME (JNP2 VfR8 FIN •IL UNOtT ((POESENT llll 

WORD >JR I 2 FLIES 
,!, INITIAL PARTICLES 
(ORJ/1 FUES (TNPJ NOM,CJAJ FIN NIL I (OBJEt liVE PLURAL JPS J (PLtJR•L 
3PS l)((ANIMATE llNJL l) 
(Nit <L!FS r PJP4 VERA FIN NIL UNDET r (PRESENT 1\11 
.-T, 11ERGING 

, (A l 

***• ·~v TO FXPANO tONFIGlJR•TIQN I 
trJIL, nHS ONPII' -v<RI< 1'11-r NIL UNDET ((PRESENT llll 

* ~v rnMBl~lNG lT WITH CO~FlG OF WO~n N~. 1 
l ~0~ HyPOT"HUtS f lflfJ 

L. L. CONFit;LlRATJ.Ot-.1 : 
(NIL TIME (!NPI NOH,OAJ fiN NIL ((SING 3PS l (OBJECTIVE SING )P~ )) 

((PROPERTY l ITHJNA )!NIL )l 
•• FROM LEFT TO RIGHT 

+ HEAD TAKES NQ OBJECTS OR WRONG PD5IT!ON 
co FROM RIGHT TO LEFT 

I, !, I. FOP i<CRO ' TIM~ 
SUCCESSFUL Oknt~ ANO FUNCT!ON•OF·H!AD TESTS 
MATCH THE FOLLOWING FEATURE COMPLEXES 
(AND (NOT 06JECTln ) (ANO 'Sl''G 3PS )) 
((SING JPS )(08J~CT!VE 'lNG 3P5 l) 
SUCCESSFUL 5VNT FEAT MATCH, RESULTING nO~AIN• 
((SING 3P5 )) 
INVESTIGATE THE FOLLOWING S!M,FEATURESI 
(~OR AN!~ATE THJNO ) 
((PROPERH ) (THING )) 
((PROPtRTV l (THING )) 
SEMANTIC FEAT ~ATt• SUCCESSFUL 15ATJSF!ED OOMAINI 
( CTHI'IG ) l 

>>>> ALL TE~TS 5UCC~SSFUL 1 N~W CONFIGURATION 1 
(PREnlC FL!FS (lNP4 VfR~ FIN NIL UN!JRf ((PHESrNT lllCTl"E: ( 

INPI NOM,QBJ FIN NIL ((SING 3PS ll((PRtJPE~TV ) (TH!Nti lJN!L )NIL )) 
2. FOR HVPOTHI:51S ' !NPi' 

(Bl 

?, I, CONFIGURATION ' 
[NIL TJME (!NP2 n'RA FIN N!L ll>tnfT ((P•Esr:NT )J)l 
=~ FRO~ LEFT TU ~IGHT 

+ W~ONG HEA11 OR NO l~ANSlTlON IN 5Y~T N~T 
c: F~OM RtGHT lr. lEFT 

~' 1. t • FOj:.' 1-IIORI.' I TI!'-1E 
o WRONG HEAD OR NO TRANSITION IN IVNT NET 
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experiments 

(OBJ/1 FliES (H'n t.!n,.utiJ F!N N!L ((U~JECTIVo PlU~AL 3PS )( 
PLURAL 3PS ))((AN!MAT!c )HilL 1) 

* SY CD~BlN!~G [T WITH cuNF!G OF wnRn NR. 
1. FOR HYPOTHESIS : JNPI 

1. \. COI'JF!GUQA.Ttn~.J ; 
(Nil. TtME (tNPI NOM.o!IJ Fl>J NIL ((SING 3PS l (OBJE~T!VE ~lNG ,., }l 

((PROPF.~TY l (THING )J'ITL ll 
•• F~OM LEFT TO RIGHT 

ORDE" TEST $UCC~SSFUL FO~ SLOTFILLER 
CONSUlT CASE FRA~ES WITH SVNT FEATURES 
((SirlG 3PS )(OHJ<CTIVE StNl- 3P.~ )) 
SUCCESSFUL TRANSJfiON IN 5EM NETW FRO~ INS/! 
TO THE NEw STATE(S): F!N 
RESULTING CASE(!ll KIND 
NEW FEATURE CD"PLEX [(OBJECTJVE SING 3PS )) 
MATCH FOLLOWING SfM.FEAT: 

((PROPERTY ) (TH!'<G )) 
pRopF,orv 
~fH FEATURES MATCH SUCCESSFUL, RESULTING OO~AIN: 

[(PROPERTY J) 
>>>> ALL TESTS SUCCES~FUI., NEW CO~FJ~URAT!ON 1 

[NIL FLIES (JI-lP' >IOM.ORJ FIN FIN l (OBJECTIVE Pi.URAL 3PS ll 
PLU"AL 3PS )l((P~OPERH l)NIL l(T!ME (INP! NOM 0 0~J FIN ~'lL (C 
OBJ~CTlVE SING 3PS )l((PROPEPTY ))KIND )NIL )) 

<• FROM RIGHT TO LEFT 
le 1. 1 • FOR WORfl I TJMF 

ORQER HST SIIUfSSFUL ~0~ 5LOTFlLLtR 
+ MISSING CASE ON FU•CTION IN S!H NETWORK 

2. FOR HYPOTHESIS : JNP2 
2. 1. CONFIGUQ~TION : 
lNJL TIME (JNP? VEPH FIN NIL UNnET ((PRESENT )))) 
:o FROM LEFT TO R!~HT 

+ WRONG HEAD DR NO TRANSITION IN SVNT NET 
co FROM R!GHT TO lEFT 

2. 1. 1. FOP WlJRI) I TIME. 
ORDER TEST SUCCESSFUL FOR SLnTFILLER 
cONSULT C4SE FR4t1~S WITH SYNT HATIIRES 
((OBJFCT!VE PLURAL 3PS l [PLURAL ~PS ll 
SUCCESSFUL TP4NSIT!ON IN SEM NETW FROM MtAS/1 
TO THE NtW STATE(~l: FIN 
RESULTING CASE(>): WHAT 
NE~ FEATURE COMPLE~ [(nRJECT!VE PLURAL 3PS )) 
MATCH FOLLOWJN~ R~M,FEAT: 

((ANIMATE l} 
(XQR ANJMATf THIN~ ) 
SEM FEATURES MATCH 5UCCE&SFlll, RESULTING DOMA)N: 
[[ANIMATE)) 

>>>> ALL TESTS SUCCESSFUL, NEW CDNFJ~URATION I 
(NIL TIM!: (!NP? VfYB F!N FIN UN~Ol ((PRESENT ))HFUI:S !<NP3 

NOM,nBJ fiN NIL ((OBJECTIVE PLURAL JPS ))[(ANIMATE ))WHAT lll 

WO~O NO 3 LIKo 
.t. INJT!AL PARTICLES : 
[NIL LIKE (!NPS CASES! FIN )) 
[NIL Ll~E [)NP~ fi0'1 0 ATT .AIJJ NIL NIL liNnET ll 
(NIL L!Kf (INP7 ~nM.AnV,A0J NIL ~tl MOn 11 
[NIL LIKE (lNP8 VEAA Flri NIL UNOET ((PRESENT )l)) 
.11. ME~GJNr, 
(A) 

**** TRV TO EXPA~D CU~1F!~lJ~ATTnN 
(NIL liKE (JNP~ VERH FIN ~l!L UNDET (lP~ESENt )))) 

t RY roMBl~i!MC lT ~lfi, CO~FI~ 0F ~0~1) N~. 2 
I. FO~ HYPOTHFSIS 1 INP1 

I. 1. CO~F!GURAIJU• : 
(N!L TIM< ( !NP2 VERA FIN FIN UNOI'T ( (PRoSfNt ) ) llFLTfS (INP3 
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NOM,OBJ FIN NIL ((O~JECTJVE PL!J~AL .~PS ))(UNIMATl' ))Wf'H ))) 
•• FROM LEfT TO RIGHT 

+ ~RONG HEAD OM NO TMANSJT!ON IN SYNT NET 
c~ FROM Rl~MT TO LEFT 

1, 1. 1, FOR W"Rfl :FLIES 
SUCCESSFUL OMOEQ AND FUNCTJON-OF·~EAD TESTS 
MATCH THE FOLLo'WJNG F~ATUPE COMPLEXES 
(AND (NOT oaJECTIVr: l (XOR PLIJRAL (AND SING (NOT 3PS )lll 
((OBJECTIVE PLURAL" JPS l) 
+ SYNTACTIC FEATURES MATCH UNSUCCESSFUL 
), !, 2, FOR wnRD I TIME 

+ WRONG HEAD OR NO TMANSITJON IN SYNT NET 
1, 2, CONF!GURAT!QN I 
(N!L FUES tlNPJ NOM,~AJ FIN FIN ( CORJ~.CT!VE Pi..U~AL JPS J {f'LciRAL 

JPS ll ([PROPERTY llN!L J Cf!ME (!NP! NQM,O~J F!N NIL (lllP.JELf!VE Sl'•G 
JpS ll ((PRQPE~TY ) ldND JN!L ll 

•> F~OM LEFT TO RI~HT 
+ HfA~ fAKES NO ORJ~CTS OR WRONG POSITION 

c: FROM RIGHT TO LEFT 
l, e, I, FOR WORO I FLIES 

SUCCESSFUL OROER AND FUNCTION-OF·H~AO TESTS 
~ATCH THE FOLLOwiNG FEATUR~ COMPLEXES I 
(A Nil (NOT OBJF.CT!VE ) (XO~ PLURAL [AND SING (NOT lPS ) ) ) l 
([O~JECTIVE PLURAL 1P$ ) (PLURAL 3PS ll 
SUCCEISFUL SV~T f~AT MATCH, RF.SIJLTlNG DOMAIN: 
( CPLURAI. 3PS )) 
INV!ST!GATE THF FtJLLUW!NG S~M.~EATURtS: 
AN!~ATE 

((PROP~RTY ll 
[(ANl~ATO ll 
SEtiANT!C F~H fliTCH SIICCtSSHIL,SAT!SFlf.D DOMAIN: 
((AN!MATf. )1 

>>» ALL TESlS SUCCE:SSFUL, NEW CDNF!GliRAT!ON I 
(PREOJC LIKE (yNP8 VERA FIN NIL UNOET ((PR~SENT )))[FLIES [ 

INP3 Ni"!MoOBJ Flr< FJ,1 {(plli~Al, 3P5 )l[(PROPE.RTV ))NI~ )(T)M€ (!t,PI 
NQM,QRJ FIN NIL ((ORJECT!VE ~~N~ !PS )) ((PROPERTY ))KIND )NIL )NIL )) 

2, FOR HYPOTHFSIS : !NPO 
~. I, CONF!GURATJ~'i I 
(PRED!C FLIES (INP4 VF.RB FI>I NIL UNDEr ((PRESENT Ill {TlMI' [!NP! 

NOM,OB.J FIN N!L ({SING 3PS )) ((PRnP~RTV ) [THING )lN!L lNIL )l 
co FROM RIGHT To L~FT 

~, 1. !, roR wORt' I FL I FS 
+ WRONG HEAn ~~ Nn TRAN~!TION IN SYNT NET 

( 91 
•••• T~V TO E~PANl) CO~Fl~URATION : 

(Nl~ LIKE (!NP7 N0M,A0V,lDJ NIL NIL MOD )) 
* RV COMBINING IT WJlH CONFIG QF WOAD NR, 2 
I, FOR HVPOTH~SlS I JNP3 

\, I, CONF!GURATIO' 1 
I~!L liME (INP2 VERB FIN ~IN UNOET ((PRESENT Ill (FLH.S (ltJP! 

NOM,OBJ FIN NIL ((ORJHT!•E PLURAL 3P5 ))[[ANIMAH ))!<HAT l)J 
•> FROM lFFT TO RJGHT 

+ WRONG HEAD OR NO TRANSITION IN SVNT NET 
<• FROM RIGHT TO ~FFT 

I, I, I, FOR t'ORD I FL HS 
o WRONG HEAD oo Nn TRANSITION IN SYNT NET 

1, 1. 2. FnR WOR(l : TIME 
SUCCESSFUL DROEW AND FUNCflUNoOF•H!An TESTS 
INVESTIGATE THE FDLLDW!NG SEM,FEATURtS: 
IWOR ANIMATE [XOR THING ACT ll 
C (ACT )) 
SEMANTIC FEAT •aTCH SUCCESSFUL,SAT!SFIED OOMA!NI 
((ACT ll 

>>>> ALL TESTS SUCCESSFUL, NEW CONF!GURATlO~ I 
CN!L TIME (HIP? VER8 FIN FIN UNDET ((PR~SENT ))) [FL!I'S (HIP3 

N0M,08J FIN NIL ((ORJfCTJVE PLURAL JPS ))([ANIMATE ))WHIT ))(LIKE ( 
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!IP7 NOM,AOV,A~J NIL 'oil. MnQ ))) 
!, ?. CONFIGURATION 1 
(NJI. Fi.!ES (HlP3 NUM,DRJ FIN FI'l ((OBJECTIVE Pi.U~AI. 3PS l (PI.Ii~AI. 

3PS )J((PROPo~TY ))NIL J{l!ME (INPI NOM,OBJ FIN NIL ((ORJFCT!VE o!Ni 
3PS J)([PROPE~TV ))KINO l'<ll. )J 

•• FROM L<'T TO RIGHT 
+ HEAO TAKES NO OHJECTH OR ~RONG P051T!ON 

•• FROM RIGHT TO LFFT 
1, 2. I, FOR W~•D I FLIES 

+ WRONG HEAD OR NO TRANSIT!O~ IN SYNT NET 
2, FOR HYPOTHESIS : [NP4 

2, I, CONFIGURATION ,· 
(PREQIC FLIES (!NP4 VER~ FINN!~ UNOET ((PRESENT J)l (TIME (l'lP) 

NOM,OBJ FIN NIL ((SJNG 3P5 lli(PROPFRTV )(TH!Nf. ))NIL )Nil. )J 
<• FROM RIGHT TQ i.EFT 

2, I, I, FOR WORn : FLIES 
SUCCESSFUL ORnfR AND FUNCTION.OF·HtAD TESTS 
!NVfST!GATE TH~ FDLLDWJNG SEM,FEATURtS: 
(XOR ANIMATE !XOR THINC, ACT )l 
(fACT ll 
SE•ANTIC F~Al ••TCH SUCCESSFUL,SATISF!ED DOMAIN: 
((ACT lJ 

>>>> ILL TESTS SUCCESSFUL, NEW CONF!~URAT!ON : 
(NJL FL!~S (JNPO VERB FII; ~•!L UNDET ((PRESHiT )))(TI~~ (II<PI 

NOM,OBJ FIN NIL ((S!'G 3PS )) ((PRIJPERTY ) (THING lJ'll )I'll ) fLI"~ ( 
IN~7 NOM,AOV,AOJ NIL NIL MOD ll) 
(C) 
•••• TRY TQ EXPAND CONF!~URATION : 

(NIL LIKF (!fJP~ NOM,ATT,AU,I NJL NIL liNl>fT ll 
* RY CDMBlNJNr, IT ~~T~ rnNFIG OF •ORn •R, 2 
1, FOR HVPOTHfSIS : INPJ 

I, I, CQNFIGURAT!O~I : 
(NJI. liME (JNP2 VtRA FIN F"!N UNOET ((PRESf:NT J)) !FLIES (!NP' 

NOM,O~J FIN NIL ((DRJECTIVE PLURAL 3PS ))((ANIMATE ))WHAT lll 
=~ F~OM L~FT Tn RIGHT 

+ WRONG HEAn OR ND TRANSITION IN SWNT NET 
<: FROM RIGHT TO ~EFT 

!, I, I, FOR WORO l FL!FS 
SIICCESSFUL ORD~R ANn FUNCTION·O~·HEAD TESTS 
INVESTIGATE THE FD~LOWING SEM,FEATURES: 
(~OR ANIMATE (XoR THING A~T )1 
((ANIMATE ) ) 
((AN!M4Tf, ll 
SEMANTIC FEAT ~ATCH SUCCESSFUL,SATISFIEn DOMA!NI 
({ANIMATE )) 

>>>> ALL TESTS SUCCESSFUL, NEW CONFI~URATION : 
(NIL TiME ( JNPl? VER8 FIN FIN l)llDET ((PRESENT ) ) ) (FL!fS (INP3 

NQM,oBJ FIN NIL ((QBJECTIYE PLURAL 3P5 )l((AN!MAlF ))WHAT )[LIKE ( 
INP" NOM,ATT,AOJ NIL tJIL UNOET 1))) 

I, I, ~. FUR WORO I TIME 
+ WRONG HEAD OR NO TRANSITION IN SYNT NET 

I, ?, CONFIGURATION 1 
(NIL FllfS (!NP! NnM,DBJ FIN FIN ((OBJECTIVE PLURAL ~PS l (PLUOAL 

3PS ) ) ((PROPERTY J) NIL l (TIME f!NP\ Nflf'·,OBJ FIN Nl~ ( (ORH:CTIVE SING 
3PS )) ((PROPERTY llKI~D )NIL ll 

•• FROM LEFT TO RIGHT 
• HEAD TAKE.; NO D8JECT5 OR WRO"G POS!T!OI' 

c• FROM OJGHT TO lE>T 
!, 2, !, FOR wo~o : FLTES 

SUCCESSFUL 0ROE0 ANO FUNCTIO~·OF•HEAO TESTS 
INVESTIGATE TkE FGLLOWjNG RfM,FEATU~ER: 

(XOR ANIMATE !<OR THING ACT )) 
f (PROPERTY ) l 
((~Nl"ATE )l 
SEMA~HIC FEAT MATCH ~IICC>::SSfl•L,SATISF!fD OOMA!N: 
UA.NTM.&.TF 11 
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»>> AlL HSTS SIICCES~FUL 1 Nh< CONFIGURATION : 
(NIL FLIES (INPl NOM,OB.I FIN FIN ((ORJECTIV~ PtlJPAL 3PS ) ( 

PLURAl WS )l ((PROPF.RTY )lN!L ) (TIME (jNP! N0f1,0RJ F!>J NIL [ ( 
OBJEcTivE SING 3Ps ,, ttPRnPE~rv JJKIND JNH- 1 fL!K~ tHIP~ NO>:,;rr .•oJ 

NIL NIL UNOET lll 
2, FOR HVPOT~~SIS I !NPa 

2, I, CDNFIGURAl!ON 1 
(PPEOIC FLIES (!NPa V~RB fHI NIL IJNDET ((PRESENT ))) [1JMt [l'<P! 

NOM,OB,I FIN NIL rtSJNr. WS ll ((PROPERTY l (THING ))Nil H<ll )1 
<o fRdM RlG~T TO LEFT 

2, I, I, ~OP WORn I FLIES 
+ WRONG HEAD OR ~0 TRA~~!TION IN SYNT NET 

(0) 
**** TRY TO E~PAND CoNFIGURATION I 

(NIL LIKE f!NPS CASES! fiN Jl 
* RY COM~INING JT ~!TH cDhFIG OF •oRo NR, 2 

1, FOQ HYPOTHESIS I !NP3 
I. I, CONF!GURAI!ON : 
(NIL T)ME (!NP2 Vf.~~ FIN FIN UNO<T ((PRfSE~JT ))) (FL)ES (INP3 

NOM,06J FIN NIL ((0SJECT!VE PLURAL JPS ll((AN!MATE )lWHAT lll 
•• FROM LEFT TO RIGHT 

+ WRONG HEAD 0~ NO TRANSITION IN SYNT NET 
<• FROM RIGHT T~ LEFT 

I, I, I. FO~ WORO : fLIES 
+ WRONG HEAO DR NO TRANSITION IN SYNT NET 

I, !, 2, FOR WQRD : HME 
o WOON~ HEAO OR NO TRANSITION IN SYNT NET 

I, 2, CONFIGLIRATIDN 1 
(NIL FLIES (!NP3 NOM,OBJ FIN FIN ((08JI-.CTIVE. PLURAL 3PS l ("LUhAL 

3PS ))((PROPERTY lJNlL l CT!ME (!NPI >JOM,OP,J fiN NIL ((llRJECTTVo SING 
3PS JJ((PROPFRTV llnNil )NIL ll 

•> FROM LEFT To •tGHT 
+ HEAD TA<ES NO OBJECTS OR WRONG POSITION 

c: FROM RIGHT TO LEFT 
I, 2, !, FOR WORD I FLIES 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
2, FOR HYPOH<ESI> 1 !NP4 

<, !, CDNF!GU~ATtO~ 1 
(PREOIC FLifS (!NPo VERA F!N NIL UtJOn ((PRESENT 1)) (TIME (HIP! 

NOM,O~J F!N NIL ((S!Nr, 3PS ))((PROPERTY )(THING llNIL )NlL )1 
<• FROM RIGHT TO LEFT 

2, I, I, FOR WORQ I FLIES 
• WRONG HEAD OR NO TRANSITION IN SYNT NET 

WORO NR I 4 AN 
,!, INITIAL PART!CLFS 1 
(NIL AN flNpq DoT F!N ll 
.IJ, ME.PGtNG 
(Al 
**** TRY Tn EXPANn CONFI~UR~TtnN 

(NIL AN (tNPq OfT FIN lJ 
o BY COMAINING IT WITH CONflG OF WOOD NR, 3 
I, FOR HYPOTHFS!S 1 !NP~ 

1, l, CONFTGU~ATION : 
(~lL LIKE (!NPS CASES! FIN 1) 
•• FROM LEFT TO RIGHT 

• WRONG HoiO OR ND TRANSITION IN 5VNT NET 
<• FROM RIGHT Tn leFT 

1, I, I, FOR WORO I L!Kt 
+ WRONG HEAU OR NO T•ANS!T!ON IN SYNT NET 

2, fOR HYPOTHESIS I !NP& 
2, I, CONF!GURAT)GN : 
(NI~ FLIES {lNP3 •nM,ttSJ FIN F!N ((06JtCTIVE PLURAL ~PS )[PLURAL 

3P5 11 [(PROPERTY ))NIL l {TIME [!NP\ 'JliM,DBJ FIN NIL (fUBJoCTTvl' ~lilt; 
3PS l l ((PRnPfHTV 11 K!Nn lNTL HLIK~ (INP~ NOM,ATT ,ADJ NIL NTL ,,_nn l 
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)) 
•• fROM LEFT Tn RJr,HT 

+ HEAD TAKES NO OBJECTS OR WN~NG ~U~JTION 
co FRO" RIGHT TO LEFT 

2, I, I, FOR WORD : LIKE 
o WRONG HEAD OR NO TRANS!I!ON IN SYNT NET 
2, I, 2, FOR WDWO : FLIES 

o WRON~ HEAD OR NO TRANSjljON IN SYNT NET 
2, 2, CONFIGURATION : 
[NIL T!ME (IN~2 VER~ .FIN FIN UNOfT [(PREHNT lllCFL!ES (ll<Pl 

NO~.nBJ FlN NIL ((oBJECTIVE PLURAl 3PS ll ((At<JMATE ))WHAT )[I.H.f. 
IN~~ NOM,ATT,AOJ NIL NIL UNOET )l)l 

•• FROM !.EFT TO RIGHT 
+ WRONr, HEAD DR NO TRAN~!T!ON !N SYNT NET 

<• FROM RIGHT TO LEFT 
2, 2, I, FOQ WORD : LikE 

0 WRONG HEAD OR NO TRANSITION IN SYNT NET 
2, 2, 2, FOR WORD I FLIES 

+ WRONG HEAD OR NO TRANSITION IN SYNT NET 
(', 2, ~. FOR WORD : TJME 

o WRONG HEAD OA Nn TRANSITION IN SYNT NET 
3, FOR HYPOTHESIS : !NP7 

3. 1, CONFIGIJRAltn~ : 
[NIL. FLIES (JNP4 V'RB FIN NIL UNDO ((PRESENT )l) (TPIE (!NP! 

NOM,OSJ FIN 'ilL ((SH'G 3PS ))((P~[)PERTY )(THING ))NIL )NJll(LI'~ 
INP7 NOM,AOV,AOJ NIL Nl~ MOO lll 

oo FROM LEFT TO ~I~HT 
• WRONG HEAD CR NO TRANSITION !N SYNT N~T 

<o FROM RIGHT TO LEF1 
3, I, \, FOR C<IIR[) I LIKE 

+ WRONG H!AD QR NO TRANSITION IN SYNT NET 
3, 1, ~. FOR Wfl~O : FltfS 

+ WRONG HEAD OR NO T~~NSJTIO~! IN SYNT NET 
3, 2, CONFIGURATION I 
(NIL T)ME (1N~2 VEP~ FIN FIN llNDET ((PRESENT )ll (FLIES (!NP3 

NOM,oBJ FlN NIL ((aBnCTJVE nuRAL. J~S )) ((ANIMATE l)WHAT )) rLI~~ 
INP7 NOM,ADV,ADJ NIL NIL MOD )ll 

o> pROM LEFT TO RJ(,HT 
+ WPONG HEAD OR Nn TRA~SITT~~ lN SYNT NET 

•• FROH RIGHT TO LEFT 
3, 2, I, FOP WDND : FLIES 

+ WRONG HE•D OR NO TRANSITION IN SYNT NET 
3, 2, 2, FOR WOPO : LIKE 

+ ~RONG HEAD OR NO TRANSITION IN SYNT NET 
3. 2. 3. FnR WORO : TIME 

o WRONG HEAD OR NO TRAN$!T!ON IN SYNT NET 
"· FDN HYPOTHESIS : !NP8 

4, I, CONF!GUNAT!lll~ : 
(PREDIC ci''E (lfiPM VERB FIN NIL UNDET [(PRESENT lll (FLIES (!Nf'l 

NOMooBJ FlN FIN ((PLURAl. 3P~ ))[(PROPERTY ))NIL )(TIME (lNP! NO~,OBJ 
FIN NIL ((OBJECTIVE SING !PS ll((PRnPtRTY llK!N~ )NIL )NIL ll 

<• FROM P!GHT TO LEFT 
"• 1. 1, FOR WUf.<!_) : LII<F-

+ WRONG HEAD ON NO TRANS!TJQN IN $YNT NET 

WORD NR I S ARROW 
,J, INJT!Al PAMTJCLEI I 
(OSJ/\ ARROW (!NP!~ N011,1!"J FIN Nil. ((IPS D~JECT!VE SING ll ((THl'~; )) 
NIL l l 
,!!, MERGING 
(A) 

**•* TRY TO EX~AND CQNFIGU~ATIDN ; 
(ORJ/1 ARPnW (!NP10 NOM,OBJ FIN NIL ([3P5 OBJECTIVE SING ))(( 

T~I~r, l)N!L )) 
o ~y COMHlNING IT ~ITH CONFIG OF WORn N~. a 
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1. FO~ HYPOTHESIS I INPq 
1. l. CONFlGURATIO~ : 
(NIL AN (!NPQ 0~1 F!" J I 

•> FROM LEFT TO "JGHT 
SUCCESSFUL TPANS!TION FRO" ORJ/1 
TD THE NEW STATE(S11 (OBJ/2 ) 
MATCH THE FOLLOO!N~ FEATUR~ CO~PLE<~S 

SHJG 
((!PS OBJECI!VE SIN; 1) 
SUCCESSFUL SYNT FEAT MATCH, RESIJL T!NG OOMAIN: 
( (3PS 08JeCT!VE S.ING l l 
NEiol FEATURE coe•LEn ((3PS OAJECT!VE St% UN~EF ll 

>>» ALL TESTS SUCCESSFLIL, NEw CONf'JGURAT!ON : 
((Q8J/2 )AR~OW (!NPI~ NOM,OBJ FIN NIL ((3P5 OAJECTJVE h!NG 

UNQEF ))((THING 1)NJL HH' (!Noq DU FJfJ JN!L ll 
co FROM RIGHT TO LEFT 

\I 1. t I FOR ~ORO : At! 
o MEAD TAKES NO OBJECTS OR WRONG POSITION 

(Bl 
**** TRY TO EXPANO CQNFIGLIRAT!ON I 

((OBJ/~ )ARROW IJNPI• NDM.OBJ FIN NIL ((3PS 06JECT!Vl SI•~ UNtJ!F 
ll ((THING ))NIL ) (HI (JNPO IIET FIN )NIL 1) 
• RY COMBINING IT WJT~ (ONFlG OF WORn N~. 3 
I. FO~ HYPOTHESIS 1 JNP' 

1. !, CONF!GURATJIIN : 
(NIL clKE (!NP5 CASES! FIN 1) 

oo FROM LEFT TQ R!CHT 
SUCCESSFUL TRANSITION FROM ORJ/~ 
Til THE NE~ STATE (SJ I (QAJ/3 ) 

>>>> ALL TESTS SUCCESSFUL, Nf• rONF!GURAT!ON 
((08J/3 )ARRD• (!NP\~ NQM,08J FIN NIL ((JPS OBJECTIVE SING 

IJNoEF ll ((THJNG l}NJL 1 (HJ (lt<Pq nor FIN )NIL )(L!Kt (INPS C<SESI FIN 
lNIL 11 

•• FROM RIGHT TO LEFT 
1, I. I. FOR WORn I LIKE 

+ HEAO TAKES No OBJECTS OR WRnNG POSITION 
2, FOR HYPOTHESIS : !NP~ 

2, I, cONF!GU~AT!UN : 
(NIL FLIES f!NP~ NOH,08J FIN FIN ((OBJECTIVE PLURAL 3PS l (PLllRAL 

3PS 11 ((PROPERTy JJNIL ) (TJME (!NPl NOM,OBJ FIN ~'ll ((O~JECI!vt SING 
3PS J)UPROP~RTV )hlti~ Hill J(ll~E r!NP' NCI~,ATT,AOJ NIL rJJL Ui'OU 1 
1 J 

•• fROM LEFT TO Rl~"l 
OROfP TtST ~UCCfSSFUL FOR SLOTFILLER 
o M!SSIHG CASE DP FUNCTION IN SfM NETWORK 

<: F~OM RIGHT TO LEFT 
?, 1. 1. FDR WORD : LIKE 

ORp~R TEST SUCCESSFUL FOR SLOTFILLER 
CONSUlT CASE FRAMES WITH SVNT FEATURES 
((3PS OBJECTIVE SING UNDEF 11 
SUCCESSFUL TRA•SITION IN SEM NETW fROM SIMIL/1 
TO THF NEW STITF(S)I FIN 
RESUI.TING CASF(SI: TO 
NEo FEATURE COMPLtX ((1PS OBJECTIVE SING UNDEF ll 
MATCH FOLL!lWING RrM.FFAT: 

((THING ll 
(XOO IWIMATE (in• THING ACT )1 
SEM FEATURES "ATCH SUCCESSFUL, RESULTING DUMAINI 
((THING ll 

>>>>ALL TESTS SUCCESSFUL, N!~ CONF!GUPATJON l 
(NJL FLIES (INP3 NGM,08J FIN FIN ((OBJECTIVE ·~U~AL lPS l( 

PLURAL JPS )I((PROPERTI ))NIL )(TIME (!NPI NOM,OBJ FIN NIL (( 
QBJ!CTIVE SING !PS J)((pRLJPt~TV ))KIND H'!L J(L!KE (!NPb NOM,Alf,AOJ 
FIN FIN UNOET) (ARRO" (!NP!~ I.Jo:·J,OBJ FIN N!L ((3PS OBJECT!VF. SING 
UNOEF ))(fTH!'IG 1)T[I J(AN f!NPO ''FT FIN H.!L )1)) 

?. 1. ~. Fr)~ t-.i(1~0 1 Fl TF"S 
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- -
ORnER TEST SUrt!SSFUL FOO SLnTF!lLPR 
CONSULT CISE FRA~fS ~!TH SYNT FEATUR~S 

((JPS OBJECTIVE Sl~G UNOEF ll 
+ NO lRANSITinN IN SE~ NETWORK 

2, 2, CONFIGURATION : 
(NIL TJME (!NP<' V~RA F!N FIN UfiOU ttPRt::SENT ))) CFUES (lfJPl 

NOM,ORJ FlN NIL ((OSJECTIVE PLURAL 3PS )) ((I~J!MATE ))WHAT J IU•E 
lNP~ NOM,ATT,AnJ NIL NTL UNDET llll 

•• FROM LEFT TO RIGHT 
+ WRONG H!AD OR NO TRANSJTtON !N SYNT NET 

co FROM RIGHT TO LEFT· 
2, 2, 1, FOR WORD I LI•E 

ORDER TEST SUCCESSFUL FOR SLOTFILLER 
CONSULT CAS~ FRAMFS WITH SVNT FEATURfS 
C(3PS 08JECTJVF SING UNQEF ll 
SUCCESSFUL TRANSITION IN SEM Nt::TW FROM S!HlL/1 
TO rHE NEW STATE(Sl: FIN 
RESULTING CASE(Sl I TO 
NEW FEATU~E CUHPLFX ((!PS O~J~CTIVE SING UNOEF )) 
HATCH FOLLOWING SE~,FEATI 

( CTHING ll 
CXOR ANIMATE (•OR THlNG ACT)) 
SEM f(ATUR!S MaTcH SUCCESSFUL, RtSULTING DOMAIN: 
(CTH!~G )1 

>>>> AL.L TESTS SWCCES5FUL, rJEw CQNFIGUQAT!ON : 
(NIL TJME (JNP;> Vf.R8 FIN FJN UNDET ((PREStNT ))1 (FLIES (!NP3 

NOM,DBJ FIN >"!1. ((O~JE~TJIIE PLURAL ~PS )) ((ANIMATE )JWHH 1 CL!KE C 
INPb NOM,.TT,AOJ FIN FIN liNOET JCARROW (!NP!~ NOM,OBJ FIN NIL (13P5 
OBJECTIVE SING UNOEF l) ( fTHIN\. )lTD )(A'i (!NPq OET I'!N HilL lllll 

?, 2, 2, FUR WORD I FLIES 
O~QEP TEST SUCCESSFUL FUR SI.OTF!LLFR 
CONSULT CISE FRA"EA WITH SrNT FEATIJRFS 
((3P5 oaJECT!VE SING UNDEF ll 
+ NO TRANSITION IN SEM NETWORK 
2. ?. 3. FO~ WORD J TIME 

ORDER TEST 5UCCESSFU~ FOR SLOTF!~~ER 
CONSULT CAlF FRAMES ~ITM SVNT FEATURES I 
(IJPS O~JtCTIVE SING UNOEF )l 
+ NO TRANSITION JN SEM N!TwQN~ 

3. FOR HYPOTH[.STS : INPT 
3, \, CONFIGURAIJO'' : 
(NI~ FUES (INP4 VERB FIN NIL UNOF.l ((PRESENT ))) (TIME (!NPI 

NOM.OBJ FIN NIL USING 3PS )l ((PRQptRTr )(THING I) NIL )NIL )(L!n 
!NP7 NOM,AQV,ADJ Nil NIL MOD lll 

•• FROM LEFT TO RIGHT 
+ WRONG HEAD DR NO TRANS!TID~ IN SYNT NET 

co FPQfl QJGHT TG lEFT. 
~" t. 1. FOR ~-;QRr): LlKf 

ORDER TEST SliCCESSFUL FOR SlOTFlLLER 
cONSULT CASE FRlMtS WITH SVNT FEATURfS 1 

CC3P8 OBJECT!VF SING UNnEf Jl 
SUCCESSFUL TRANSIT!~N IN SEM NETW FROM SIMlL/1 
TO THF NEW STATU>): F!N 
RESULTING CASErsl: TO 
NEW FEATURE CDMPL~X ((~PS OHJECTIVE S!NG UNJEF II 
MATCH F8LLOW!NG S~M,fEAT: 

((1H)NG ll 
(NOR ANIMATE C•OP T~ING ACT ll 
SEM F!ATURE9 MATCH SUCCESSFUL, RESULTING DOMAIN: 
((THING ll 

>>~> All TESlS SUCCESRF~L, N~W CONFlGURATION : 
(NIL FLIES (!;,po VE~~ FIN ~!L UNOU ((PRESENT )ll (TIM!; (INPI 

NOM,OAJ F!N NIL ((SJN(; 3PS ))((PPnPEOTY )(TH!Nr. l)N!L )NIL JCL!KE 
INP7 NOM,AnV,AnJ fiN FTN MOD l (A~ROW (!>'PI~ NOM,OHJ f!N NIL (r3PS 
08JEOJVE SING UNDEF ))({THING ))TO )(AN (!NPq PET FJ>, lNH. 1lll 

~. '. Fn!OI !-'.lrHH1 1 Fl TF~ 
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.. ~ . - . 
OROER TEST SIICCESSFlJ\., F0R ~LnTF!LLER 

+ M!SS!'G colE OR FU•CT!ON IN S~M NET•OR• 
3, 2. CONFIGURATION : 
(NIL TIME (INP2 VE~R FIN Fi' U'OET ((PPESfNT llllFL!ES ll''~~ 

NOM,ORJ FIN NIL ((0BJUTIVF PLU~AL 3PS ll((ANI~.ATE llW~AT ll(l-1<> 
1NP7 NOM,AnV,IOJ NIL "IL MOO )IJ 

•> FRPM LEFT 10 RIGHT 
+ WRONG HEAD OR NQ TRANSITION IN SYNT NET 

co FROM R!GMT TO LffT 
J, 2, !, FOR WORD : FL!~S 

ORDER TEST SlltCESSf~L FOR SLOTF!LLER 
CONSIJLT CASE FRAMES WITH SYNT FEATURES 
((3PS OBJfCT!VE SING UNDEF )) 
+ NO TRANSITION IN SEM N~TWCNK 

3, ?, 2, FOR "DRD : LIKE 
ORDI'"R TEST SUCCHSFIJL FOR SLDTFILl.ER 
CONSULT coSE FNAI•ES •lTH SYNT FE~TURE~ 
((]PS O~JfCTIV~ SIN~ UNDEF ll 
S~CCESSFUL T~INSJT!ON IN S!M NET• FROM SIM!L/1 
TO THE NEW ST~Tf(SJ: f!N 
RESLIL.T!NG CASE(SJ: TO 
N~W FEATURE COHPLE~ [[JPS OAJECTIVE SING UNDEF 1) 
MATCH FOLLOWI~G SfM,FFAT: 

[(THING ll 
(XOR Hi!MHf. (XOR TMING ACT )) 
SEM FEATURES MATcH SUCCESSFUL, RESULTING DOMAIN: 
((THING )l 

>>>> ALL TESTS SUCCESIFULo NEW CONFIGURATION : 
(NIL TIME (!NP2 VERB FIN FIN UNDET ((PRFSEI<T )))(FLIES ()NP3 

NOM,OBJ FIN NIL. ((O~JFCT!VE PL.l)RAL ~p~ )) ((ANIMATE ))OIHAT Jl (LJKt 
lNP7 NOM,ADV,ADJ FIN FIN MOO l [ARROW CINPI~ NOM,DHJ FIN NIL [(JPF 
OBJECTIVE liNG LINDEF 1)([TH!NG llTD l(AN (lNPq OET FlfJ )Nll. 1)1) 

3, 2. 3, FOR wORD : TIME 
ORpfR TfST 5UCC~5SFUL FOR SLOTFtLLER 
CONSULT CASE FRAME& W!TM SVNT fEATURES I 
((~PS OBJECTIVE SING UNOEF )) 
+ NO TRANSITION IN SEM NETWORK 

4, FOR HYPOTHESIS : !NP8 
4, I, CONFIGURATION : 
(PRHIC LIKE [tNPB VERR F!N Nli. UNOET ((PRESENT Ill (FL!FS (!NP3 

NOM,OBJ FIN FIN ((PLURAL 3PS l1 (!PROPERTY J)NIL l (Tl~f (!'J~t NOM,ORJ 
Fl'l NIL [(08JECTJVE S!Nt; 3PS )l ((PROPERTY llKINn )Nil. )NIL ll 

•• FROM RIGHT TC LEFT 
4, !, 1, FOR WQPD : LlKE 

ORDER TEST 5UCCESSFliL FOR SlDTP!LLEH 
CONSULT CASE FRAMfS WITH SVNT FEATIJRES 1 
((3PS OBJfCT[Vt SING UNOEF )) 
SUCCESSFUL TPoNS!TION IN S!M N!TW FROM ~NJ/1 
TO THE NEW STATt(S): FIN 
RESUL TtNG CAS!';(SJ: W~AT 
NEW FEATURE CDMPLE' ((JPS OBJECTIVE S!NG UNDE~ ll 
MATC~ FOLLOWING s~M,FEAT: 

[(T~<H•G 11 
TH!t-..tr; 
SEM FEATU~ES MATC~ SUCt~~SFUL., RESULTIN~ DOMAI~: 

[ CTHING l) 
>>>> ALL TESTS 5UCCfSSFllL, NEW CONFIGURATION : 

(N!l. LIKE (I~IP8 VoP6 FIN ~·!N UI<~ET [(PRESENT Jll(FLIES (INP-l 
NOM,08J FIN F!N [tPLIJRAL 3PS Jl([POOPE:RTV ))NIL )(T!~!c [!NPI ~J(•M,08J 

FIN Njl. ((O~JECT!VE: STNG 3PS JJ((PROPERTV ))KIND )NIL. )Nll )(ARROW ( 
lNPI~ NDM,O~.J FIN NIL ((3PS DBJECTIVF SING UNDEF )H(THING ))''HAT l ( 
AN (!NPQ OET FIN )Nit l)) 
(C) 
**** 1RY TO EXPANO CON~IGURATION : 

((OBJ/3 l~RROW (!NP!0 NOM,nHJ FIN NIL ((3PS OBJECTIVE SING UNUE, 
J) ([THING 1 H'll l (AN (INPq PET FHI JN!L l CUKE (!NPS CASES! FIN )NIL 
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1) 
* 8Y CO~B!N!NG !T WIT" CONFIG OF WO~Q NR, 2 

1, F~R HYPOTHoS!S : JNP3 
I, I, CONF!GUR4T!ON I 
(NIL TIM~ 0NP2 VtR~ f>!N >lN U''0cT ((PRESI:.NT ))) (FLIES (!NP~ 

NO~.ORJ FIN NIL ((OBJECTIVE PLI!RAL 3PS ))((ANIMATE lJ''"AT lll 
•• FROM LEFT TO RIGHT 

+ WRONn HEAD OR NO TRANSITION IN SYNT NFT. 
<a F~OM RIGHT TO LEfT 

1. 1, \, FO~ WOfi'D; FLIES 
ORQEi< TEST SUcc•sBFI!L FOR &LOH ILLER 
CONS~LT CASE F~A•ES WITH SYNT FEATUREI 
((!PS DSJECl!VE SING UNDEF )) 
+ NO TRANSITION JN SEM NETWORK 
!, 1. 2, FOR WORD I TI"E 

ORDER TEST SUCCESSFUL FOR SLOTF!LLER 
CONSULT CASE FRA•fS WITH SYNT FEATURES 
((3PS OaJECT!VE SING UNOEF )) 
+ NO TRANSTTIO~ !N SEM NET•ORK 

!, ?., CONF!GU~ATJQN : 
(NIL FllfS (!NP3 NOM,OBJ FIN F!N ((08JECT!Vo PL.U~AL 3PS J (PLLIRAL 

3PS l)((PROP~RTy llNIL J(T!ME (lNP! NOM,O~J fiN NIL ((O~JECTIVE SING 
3P5 l)((P~OPERTY JlK!N!) )NIL. ll 

•• FROM LEFT TO klGHT 
ORDEk lE~T SUCCESSFUL FOR SLnTF!LL.ER 
+ ~ISS!NG CASE OR FUNCTION IN SEM NETWORK 

<• FROM RI~HT TO LEFT 
1, 2. I, FOR WORD : FLIES 

Q~nEfl TEST SIICCESHUL FOR SLOTFILL~R 
CONSULT CASE FPAJIFS ojTH SYNT FEATURES 
(!3PS OBJfCTjVE SlMG UNnEF )} 
+ ~10 TRANSITION IN SEM NET~OR~ 

2, FOR H~POfHFSTS : JNP4 
?, l, CONF!GURAliQN : 
(PREO!C FLIES (INP~ vERA FIN t1 lL UNnE'T ((PR<;SENT lll(TIM':. (INP! 

NQM,QilJ FIN NIL USING JPS )) (CPROPEQTY ) (TI"l!NG l)N!L llHL ll 
<: FRO~ RI~~T f0 L~FT 

?. 1. 1, FU.r.t J!(l,•Hi: FLI~.c; 

O~rfR lfST ~LICCFSSFLJ~ FOR 5L0T~ILLER 
+ ~ISS!~IG CA~F n~ FUNCTT~~ 1'1 SE~ ~ETWO~K 

~-·• FU~CTlO~IAL A~~ CASE ST~WCTU~ES **••• 
CVrR~ (LJ\oo.f P·ICir~.(ifU (FL lFS r~JO:vl,O~J TP1E ) )) C'-lOM,OP.J (AR'HJ•-1 (('fl AN 
l )1 J 1 
CCISfSTOUOU"f CL!Kf ('H Fl.!~;; ) (W"AT AOROW )) (FLIES (<!tJQ TIM' J 1} 
cvERB CTteE tNOM.nRJ Fl.tfS 1 CNoM,Anv,<nJ CL!KE CNO~.osJ (ARR~w rnfT 
AN )1111)1 
COSESTRUCTIJH (T!MEc [WHH FL!FS 'l (LIKE (wHAT TIME ) (TO ARROW ))) 
(VERB (FLH.S (NO",O~J TJME l (NQP,AOV,AOJ (LIKE (NOM,OeJ CARRO> (!lf'T 
AN )ll))l) 
CCASi:STRUCTtJRf (FLIE~ (IJIL TIME l1Cl.!KE (W~U FLIES JtlO ARJ<nw ))) 
(VfRR (T!Mo C'IOM,OBJ (FLIES ('OI',ATT,AOJ (L(Kf (NOM,MJ CARRo• (OCT 
AN }l)}Jl)ll 
(CASESTRUCTliRI' (TIME rw"H FLIES ) l CUKE (J;HH FL!f~ ) fTO ARROW lll 
(NQM,QAJ [FLJ!OS ('O",OAJ T)ME 1 (NO",ATT.AOJ (LIKE (NO~,O~J (ARRO~i ( 
OET AN l)Jllll 
(CASESTRUCTURE (FLHS (KI'r TIME Jl (LIKE (wHAT FL!f_S ) (TO ARROW )}) 
GIVE [NPUT SENTEN~! 
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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 functional 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: 

Results: 

John will have been read'~~ 

A very urgent letter has been given to her. 
John has ~iven ~er a ~resent 
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EXPERIMENT 17: Case structure 

Problem: 

To make clear 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 

example and for the following English 

(o) John has given her a present 

{11) John has given a present to her 

(Ill) She was given a present by her 

[1-1) A present is given to her. 

Results: 

-4.Z05.-

examples 

and Dutch 



(o) 

(,.) 

c:ASESTjWCTUIIE 

GI~N 
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EXPERIMENT 18: The semantic structure 

Problem: 

The extraction of semantic structures from the particles 

Experimental setting: 

We will give a number of computations 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 

SEMANTIC STRUCTURES FOO : 
(A L .• ETfEi;~ WRTTTE'J ~y THE" '1,111't·H1R '1F fHF, .A.RT!r.Lt:'S l 
fLETTER (JNP? ,I~M,ORJ >Jll. NIL ((UNOEF ~!Nr, O~J l (UN~f"F $!r<G SU 0 J 3PS 
))r[1'Hl•G 1J'c!L l (A (1'JP1 flETFR• N!l 'J!l 'JlL rJli, J>l!L 1 (WO!TTEN (I''P~ 
PRf[>,ADJ NIL ('>l/? F!·'J l ((PAST JJQUAI_ l (AUTHOR (!NP9 'IO~,O~J NIL (W/2 
FIN )C(P~!;P RY DtF S'I-~G :'J0.J 1)f(PEI-l.'~nN l)Ar;FNT ,(THf (!"JPP. iJF:TFRM ~ll 

NIL NIL NIL l''lL l ('•Y (!'JP7 051'5! 'Hl ~!L O<!L ''rl )NIL l (<RTlrLFS r 
fNPtr ~H:u•o1.os.J IHI __ '~JL ru1j;' or;r PLLJR nRJ ll(tTtH"lG l)Rf:-,'4L_1LT )("f~o~t ( 

It-!Pli 'lE.TERM ,'\l!L ;~Tt. bTL r'Il )NIL ~ ((1F=' (Jt4Ptll CAHESJ rt.!TL N!L 1-Hl NIL 
\~TL Jllll 
CRI;.AT!NG TOP QF ~I=:MAr,ITTC STRUCTtJo.tF 

CRfATPJr. J!'IJTJAL r .aSK fM.AGF,: 

( 11 

.I. P(1PPl~JG [I~ "1~~, TAO::,'< r ,t.,r;J:'" 

l't:o~F.SE~T P(J·'>~'f l~.i cn.~rrr-,lfRA.ilO!\:: 

CLE.TTFP CJ·-jP::' r~n'·•.n~J tifL NH ((U~'-iiH:.F ~lNr.; ORJ ) (L_:r·~['lf:l- 3!f\G 
SUeJ ~PS )) ([hl'IG 1J'ITL )(A (INP\ onE"M NIL NIL NIL 'IL ]NIL )( 
NRTTTE!\J rtr-,:p"l; p"~="r-.A~"l r "-Tt (1.>11;'1 FP.J 1 ((Pt.~T ))~"JliAL ) rAUTHtHf rr~JPt:l 

!>.JCW.OBJ "-'ll r~~/2 F-1·~ 1((~~~~p fH Gf.F "lNG CJ~J ))((PERSrn.' l).\GI-':~-Il )(TH~ 
ll•JP~ ~FTERM NIL t'll NIL ··•IL )'Ill ll"Y tr•••P? CASfST 'll ")I_ NIL. NIL ) 
NIL ) (<OlJrlES (!'• 0 \i' '"'''',,"J 'HL Nli. ([nF noF nu~ nPJ ll ((THH•C. l1 
~ESLit,T J (TH• (l'J?i \ '\( '<"·! NT I., t'll '·1' NT I. )NTC \(OF ()NP\'' CASES I 
NIL NIL NIL NJL INTl 11111 

1\TTA.C\~1>\h-JT PfltNT I~ ")I"'_'1A\JTTC 'iT!-<il(fl_aH.-: 

N)l. 
TOP OF ~-r"'1<)€ (Fi"h~ ,.1Uit.L.l! 

NIL 
I'QF:DlCAT!: i'·J:)JE (F(')O •H"!ii): 

NIL 

-4.208.-



,tt. EXf:CLJTJ:);\l nF rA'-ir: 
F'UNCTtO~J Of= PRF.i~ -:1 ''<')''I J"i: ~~~,t--.O~J 

* P_RE$ENT WORI"l IS '--!~ST 111~!1 P·l C:CINF=TG~J~'AT[~)r-.; 
• ('lp.Jf:CT ~;OC1E (!I·-1Plt1fr} Ahtlr ATTACHE!"'. Tn . .;,,;M4·\1Ttr. ~TRtJr:T'!rd.-

(01 (PQED RE"S\II.T ...,I~TT l rFr~AT (H1" (A··-.,!:J u•.J·H·.F ~T,-'-; !!~J , (A·\Jn LIN'l~F 

sn'r. SIIRJ 3~~ 1111 
CHANGlNG TA~K !11~~E AFTf~ CRFATtO~ nF NOn~ 

ATTACH~1f:_"-iT Pf"Jli\JT I~ 5tf.~'>IA'\ITTC STRtlr:Tll~f: 

TOP OF >JO~f (FOR ''''AI. 1: 
01 

PR~O!CAT€ ~noE fFO~ ~Gill: 
(WP!T 1 

=> DEPENDE~H .'II:JJ;,I) F.-,l_JNf't A. 

FU'-JLllO~! tS: :Jf1f:~::-11 
..;oRO: A T $ IJF F•_li·ICT lflt~\~i1RQ.TVPE 

• t-.11") {~>Hi~E.) ,~lj'-'(1r;- npi:-E!\Jf)f·-..Jl P'f.:d1r•, ~1)1\ifTTrJ~J!..,riRn 

:> nFcn.•I"'F\lT ·~· 'L,{") F11'jiJ~·: ,.,~TTTE·"-l 

~UNCTIOr-! TS! P~F;, Ai:•J 
iAI('l~n: \J.JRf'TTF'--' ' fS :1F .;:l,J'J"'ir:T-TYPt: 

c;u~TYPFz ,JIJAi_ - P1.ISH!\•G I\Jf 1.oj r~~~ PHGf 
• ~0 [MORE] W8Rr1~ ~~PF~~J~:JT FRO~ PRF~~~T WORn 
.ITl. SE~AII.JTJC ":\'I'~U(1'1JRF t-.T ~Rf-:S€NT ~T·HiEI 

• Pr1S ':~~PTY 

{nt (P~~!"l Qt_<;tJI_T WRIT ) (FEAT (Yf)R (ANO Ur--1~1--:1-- ~tr-.:r:; (Jt<J 1 (4'\lr) 

l1r1ntF t;H.IG ~~J~J -;os ) ) )) 

[ ?l 

.I, PnPP!Nr; 1;o ,>:., 'ft.;;K J''ll.;~f-

PRESf"''T ~-''JP.JT f•J ror.IFJf;'J•H.Tim~; 

(1-'~ITTE·~ (t:.JP.3 pt!j-:'},Af"\J ~~IL (\IJI~ FJ;'·l ] (.(PAST J1r~U~1. ) (<\!_IPl~~ 
(INF'C) ?J('IM.OB.l r--IIL {c·l_l~ FP..r )((PRF-'P ~V ')t.F ~Ii'iG nbJ ))l(PE~'SW-J ))AGF:~JT 

1 (THE (I\!P8 DETf~··; l"·lL !-'{1 ~-:H ~ll )t-1!t ) (RY (P!PP r:A·SF:f..J "llL "Jll "-~ll 
NIL lNTL J[.OTTCLtS rr~P\? ;<n•1,~eJ ;~ll Nll_ ((QF D!:F PLUR O~J Jl(( 
TH!Nr. 11RESllLf 1 CTrtF- {P,JP11. l"!f.H:I'ft~ 'liL NIL NlL 'ilL )f'o.l!L 1 (OF (P.IP1~~ 
C~SES! NIL NIL 'IL ~IL JNIL llll 

,&,TTACHME~-!T Pll'~T I'J ~EI'"Af\iTtC 5T~iiCT-JR[: 
C(Ffl!T t:LDQ {n,~I!"J IJNI)fF ~.TNG 1')Rl )rt.'·J(') ~~~Jor.F sr~r-~ 51JAJ ~pc; )11J 

TOP Qf= ~-'r'JD~ (Fr_:il-,1 r~I.JAI.): 

Ql 
PFfDlCATE "-IO!JE (~r--.~ MQ11): 

"lL 
R[A(JJU5i€::J .o,TTA.[I-'~1~~!-T POINT: 

((Ff•T (\:JR (•NO UNni;F S!tJG nRJ )(ANI) IJN0EF ~HJO 'UH.) ~p~ 11)1 

,!1, E~ECUT!ON nF 1ASM 
F'"U,.,•CTIO'I OF P4F"e-'-JT -~rl~r'l IS: P!-?EfJ,ADJ 
PRro:SE:NT Wn~o: '-'HOTTE. \1 1 S r"'F Al'lJUN(T-TVP'E 

~URT-.'PE: 1')AL 
NOW o\TT.6CHli·i\~ f~JP: Tf10t~t;U~1ENT~ OF rrUALTFTFR 
(Ahlh (~E5l.!LT 01 ll 
fJUAl NOI")E' r::O..,PI..fTt;!l 4.~1!1 ATT!I.r:HEn 
(GIUAL CPQfl) 1-;l~';:,·)LT •IRJT )(Akr; (r-H"c;ULT nt 1)) 

C~ANGING TASK T·1A~t ~~T~~ C~FATJO~I r1F ~U11~ 
.6,TTACH"'~f,'-JT ~-'Ill\~·~ J"-1 -5!- :1A•-..,.1 fr; ST'-"'JC:'TlliH·: 
TOP OF fl0r'Jf;" (fO;:. ,._HIAt.): 

QdAI,. 
F'l\f;!)TCAif r-..J:lf"'F' (f'_)~ fMJil): 

(00[T 1 
=~ f)f::Pf"Jl1E'"\IT :-"~'';or·: j;,]•J!\J(.: AUT~1n:;;~ 

Fll~ClJQ~· IS: •J~~·.ri~J 

l'oiORLi: aur!.la~ I~ (lF n~J~".CT'-iVPf 
,TAkT!NG Tn r~~~Tt 'If•' U~.JFCT N0~€ 

• npJF.CT ~nnE co~PL~TFn A~n lTTACHEn TIJS~~ANTTC STRUrTtJ~f 

co? CPRJ:f:'l t:.GF.-":r ·-~s;p lr~r·Ar rA 1•H) PRfP P.-'f DEF SINr, n~J ))) 
~OW ATTA~HTNG 0UJECT: ~~ Tn A~~UMFNTS 

[ARG (~ESULI 01 H>:;>'•T !J> )) 
AUTHOR '--i~1 :)f:"P~':r-.~.-~T ,.,r(I~O!=: "' PUSH t>JEw f_~SK JM4Gf. 

• f'o.lll ("10~E_'I Wi.~R'"I~ ~~EPF:),_ifit'!JT F~f1~>1 P~E.3F::NT HI'1RD 

,J.II. SEf--lANTIC -)H•tlrTI_Itl~. AT PRfS~Nf SfAGf:: 

(01 rPQf'D "c,SliLT '<OLT J (FE'T (~[1~ I•'<Q UN(Jff S]r"r. 11",1 l (A'I' 
UNI)EF" SlNf~ $11~,1 ~p~ ll) (1;}\.IAL (PRFn Rl::Si.IL T ~.JRIT ) (/I..RG (j;lf:S!,JI. T nt ) ( 
AGENT 0? 11)1 

co2 (PR~/"1 _o.!~j::'r--'T w!?lT l {FFAT (AP..JCI P~E:J..I av rEF STNG r:tHJ 1J) 
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I ~l 

.1. PCPPT"lG •IP ~~~·-·· TJI.SI( l'~AGt: 
PRESENT Pnl\lT Jr, r:c•~·f-!~Ll~ATI(lN1 

(/lUTHf)Q ( P~''Q '\J(":"',n~J ~ITL (•.~/? FIll ) ( (PI.;FP HY llfF ~pJ!:, f.l~~T 11 
{(PE~SCt.J ,'lAi';E"-..l )(THr ([~1P:>1 llE"'f~Q:-1 ~!IL "i[L "-•TL r:tl )NJL )P<v (1·<~P7 

I';ASESl NtL ~JTL "''!L ·'·lTt. l "Jll 'l (A~TTCLfS (I•iP12 f'.Jr.l~.nPJ "llt !'-ITL r (!iF 
OEF PL\JR O~J 11 ((f•JI,.-; '10fSliLT ) t1"c (I"Pil I>F.Tf"" tnL NIL 'IlL ~ll 
NIL J (OF (J'IPH C•SESJ •!TL IITL ''ll 'II )''lL lll 

ATTACHMEN'T P()TNT 1'N St:.,..,Ad'IT!C .STRLIC'TI.Ik~: 
((Ff4T (A--!,, p:.;E"o 'iV nFF c;p1r, l.'r~J 1n 

ToP OF Nnf:IE (FO~ r:liH.L 1: 
02 

PAFDICATE ~GnE (FO~ M0~)1 

(wO!T l 
~EAnJU~Tfn 'lTACHME~f POl~T! 

((F[6T (~~0 P~EP ij¥ DtF St~n ~~J ))) 

.tTg ~~~CL 1 1T~~ 0F TA5~ 

FUNCTION OF PQF~~~T wr1~o lSI ~n~.n~,J 

PRFSE~JT WO~O: 4Jly:l!-1 1-'5 i1l;),Ji:CT·TYP~ 

ST.a,RT!t-.IG TO TRACE 0FPf.r•.J!lfoiT i .. r)~!JF. 
=> nEPE:NrE:-.,T \·~0~·1 FfJIJ~;tl ~ THF 

FU~CTIO~ lSI 0ETf~M 
~C'liH): T4F: 1.'~ 1)F ~lJf'oiL.Tlri~.!it;lJ~I"'•fYP~ 

• 1\1() (M()Pf, . ..;nt;lf'JS IJf--PE:_t,JtJt:"t'T FIJ("''~~ F"Lit.JCTIONWO~!) 

.,_ l)fPENI)E.~T .o!Cl4i"t FClllN~: 11V 
FlJ~CTlC'll~ TS: CA&F~T 

W0RQI ~V !5 OF FUNCTln••n•D•TVPE 
• NI'J (~,n~:?f.:) '-'ORi~ i1f:Pt_W)FNT FI.'J~. Fl..il'!l:Tllli\1\•!lWt) 

=~ OEPENnf~T W·J~0 Ffl0~~: A~T!CLES 
FUNCTtn~ I~: NnM~tlR.J 

~OROI AWTICLF~ l! df 08JtCl-T¥ 0 E 
STA~T!NG TO CRfATF Nf~ OBJFCT NODE 

• PD.-. ~t~?lY 

• ~flS ~MPTV 

* ORJFCT NnrE rQM~LtlFn Atln ~TTACHEn TnSEMA~TIC STRU(TlJD~ 
(03 fPRED RE~IJLT .<RIT l (FUT (A''" OF nH PLUR O~J ) J 1 

l>.lQI'J ATTACHl''H,1 rlf'iJEcr: 03 TO .~YGUI'lfNTS 

( APG (RoRUL T ~3 ) l 
A~;"fTCL.€S HQ.o:; l•EPn:•OEI'-iT Wn~;JI)S .. PU!;H Nf€W TASK l"1AGF 

- Ni) ("'1QRF,:) ~0~'):5 i)FPF,~H')P~T f-Rt:"\M PRf.!SFNT ~JORC 

.tJI, ~EJ·1ANTJC :OT~~ 1)CTI.IRf: AT PI-(FlH.Nl ~TAGf: 

(Ol {PJ<EI~ .;>t:-St.JLT \•;".fll , (FEAT (~l1~ (.AN[) UNi1Ef-" SJI'lr; ORJ ) (ANn 

UNOEF <lNG Sii3J 3P5 l) 1 I~'!AL (PRf~ «ESUL T l'lP!T 1 (ARG CRESl1LT 01 l ( 
AGENT 0< Jl)l 

(02 (P~f.!'l A.Gf.i'.IT i~QJT ) (FFAT (A!'od) PWEP F.IY J:EF S1NG nHJ )) (Ari'("~ 

oEsuu r)3 ll 1 
(03 (PO En R•SI'f T wOJT l ('EAT (Hrn OF OEF PLIJR O~J 1)) 

( ~ l 

• t. P(lPPl.~-'G liP 1 f" T 1>.0:::.~. Tt'AGF 
PR~SE"NT J'r,t·"-·T lr r:-r•r!r lGI.l~ATilil\lt 

(.ARTlCLr.:CO. (J.'J~,-; "1(}!"1.0PiJ ~ilL l,ltl ((OF 11PF 1-'I,..UI-t OBJ ))((THlto.Jr; 

))~f'3ULT )(T~E (TNP11 rFlFRr• ~~IL "·Jtl.. rHI. ~~u~ )t<ll )(fJ~ (T>;JPl\"~ CAStS! 
NIL NJI. NIL ~!L )NIL 1) 

aiTt..CHMfNT ~Jnl''T lt.o ~tt'Ar,!TTC ~T~'l.tf:Tu . .;.f.! 
((F"£.6.T (Af'll) r1j:: O~f- Pl1JP O~J ))) 

T('IP (JF t:r-.DE" (F:Jh · ~~f,l1: 
n3 

PRE.r')ltATE l'o:·nr.~ (fi"HI t-Ht-11: 

(l'Olf ) 
~EA:lJIJSTEO A"'t"THt·l'"~f-~IT PntrJT: 

((FEAT (At~l}·'.Jt- rJFF PLUP UHJ 1)1 

.11. EXECUTlON 'lF TA~~ 
FU~CT1~N nF P~E~f· T ~n~1 1~: N~~.~:ta,l 

PRE&ENT WORO: APTJCLtS lS OAJtrT-lVPE 
STARTIN~ T~ TRh~~ r\~P~t~nE~T wnPr1S 
=~ OE~FN~eNT wORn ~OiJ~OI THF 

FLJNCTtnrJ !S: OEl~R'l 
WORD: lHf Th nF FIJNCTJO'J\~OFHJ•TYPF. 

- "-lf"l rt.~r--~a;1 1•>· .. ,,s l.lF.Pt.J-ij]f:tJ.To!_RnM FUNCTlONWORD 



=> !"'FPF:NIJEI-·T wn~r H··r~Jp: OF 

FlJNCTlQl• Tf"-f rASF:.'H 
wORD I OF TS r·1F F:_l~-~r.T!O';:o.~f)k0·TY~-,F _. 

• Nr'! (··~01:ll:., "~0~<1'; l"''F=_Pi:f>H"Iff'iT FRI"JM HJNCT!ONW(itiL' 

• ~0 (M0RE1 lll()~fYS r1~ Pf.~~~f.,JT ~--~(11'-1 PRESr_~,i ;~[.}Rr• 

,lJt. ~E~fi.II.!T1L ;:..ro-.r(f•IP~: AT PHF~f.t-~T ~TA(~l~: 

(Ol (Pkt:r·, ~~<;,Vl-T 1.1~TT 1(FFAT (Y.(J~ (1\~-Jn !11\lf•F-~ ~~~,~~Of._! )(Ar-~n 

UN~EF SING SLI~J 'PS )]J (CJI.'Ai [P<~Er) Rf.<U~T '"TT 1 (APr, [Of'SULT 0\ 1 [ 
AGENT ''2 )))1 

(tl;l (PPED AG~t·l'f 1,uP~l ) U~b.T (AtiO PRtP "!.V r··F.f Sp~c; u\-(~f l) (ARt, 

RESULT 03 111 
(0~ (F'QEI") 1-?fSULT >IIR!T )(FFA'T (Atl:J i1F rJEF PLUFi QBJ 11) 

[ . ) 

,l. PO~Pl~G UP NE~ 11~~ t~~GF 

PRFSENT PDI~T J\ ~!l~JFJGU~~T!ON: 

NIL 
ATTAC~~E~T PQ]Nl IN ~~~Af~Ttr ST~UCTURF~ 

NIL 
TOP l'"IF ~lOD~ (ftJ~ ::;tJc.L): 

NIL 
PRen!CATf NOn< r,,,o .• ,,.,,, 

NIL 

.,.,>,.> SEMANTlC ST~IJCfi'PF.: t.\JMCLF·TF:I"' fJmoJ 

FINAL r:'I 1JH'UT: 
(01 (P~ED RcSIILT '''"IT l (FOOT r•no (AN(l UN[cH~ SjliG OHJ ) (ANn 

UNDoF SlNr- SiJPJ ~cS)J\(lllJAL (PPfO "F~ULT WRIT )(Al<G (•FSUI,T 01 1( 
AGFNT ~~ 1l l l 

fD? (PPFf) .t.r;t:_·~T I<J~Tl ) (FF:AT (<'-~!P P~fP HV r>F"F StNr~ OF• ... ' l) ra.~r; 

RESUL 1 l)3 111 
[D$ (P~Fll >i''L"lf ,,,[T )(FUT (<Nil OF llH PLUR llf<J lll 

I I 
AND AND 

r~----, r----,--'--.---, 
UNDCF SING DBJ UNDEF SING SUBJ 3P5 
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RESULT liRIT 

A1G 
RES~LT AGtNT 

01 02 



m 
I 

1 F[r 
PR

1
r:D AND 

~t:s1ULT ~R) T 0~ OE_F_FLL,U-P,-O'B~ 
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experiments 

SEMANTJC STRUCTURES FOR I 
!DER PENSION!ERTE GENERAL SETZTE E!NE ~ANONE NEBEN EIN FR~MDES 
FRAU"LON I 
lsErzTE tiNpa vERB NIL FIN NJL QUAL l (GENERAL !l'lP~ NOM,OBJ N!L NIL ( 
(3ps siNG MALE OEF NOM )l [(PfRSDN ))NIL l [PENS!ON!ERTE C!'JP2 ATT,ADJ 
NIL NIL NIL QUAL lNIL l COER !INPI OETERM NIL NIL N!L NJl )NIL HJ!L l ( 
KANONE CINP~ NOM,Q~J NIL NIL ( (3P5 SING HM UNOEF ACC l (3PS SING FEM 
DEF ACC )l ((THING ))WHAT ) CE!Nf (INPS DEHRM NIL NIL NIL NIL lN!L )l ( 
FRAU•LEIN (lNPI~ NQM,QBJ NIL NIL ((D!R•PREP 3PS NEUT nEF SING ACC ))( 
(pERSON l)ENnpoiNT )(FoEMDES (!NPq ATT,AOJ NIL NJL NIL QUAL )NIL)! 
EIN !INPB DETERM NIL NIL NIL NIL )NJI. l CNEBEN (!NP7 CASES! NJL NIL 
NIL NIL lNJL lll 
CREATING TOP oF SEMANTIC STRUCTURE 
CREATI~G INITIAL TASK IMAGE 

Ill 

,!, POPPING UP NEW TAsK !MAGE 
PRESENT POINT IN CQNF!GURATIDNI 

ISETlTE !INP4 VERB NIL FIN Nl~ QUAL )[GENERAL (!NP3 NOM,O~J 
NIL Nt~ [(3PS SING MALl DEF NOM ))((PERSON llNIL l(PENS!ONIERTE (INP? 
ATT,AOJ NIL NIL NJL QuAL lNIL )(OER !INP! OF.TERM NIL NIL NIL NIL )NIL 
)NIL l[KAN~NE (INP~ NOM,MJ NIL NIL ! (3PS S!NG FEM UNnEF lCC ) (3PS 
SING fEM DEF ACC ll((THJNG llWHAT ) (ONE (INP5 Of!ERM N!L NIL NIL NIL 
lN!L ))IFRAU"LEIN (!NP!0 NOM,08J N!L NtL (COIR•PREP !PS NEUT OEF SING 
lCC ))((PERSON llENOPO!NT liFREMOES CINPq ATT,ADJ NIL NIL NIL QUAL l 
NIL l!EIN (!NP6 DETERM NIL NIL NIL Nl~ lNI~ )(N~REN [!NP7 CA~ES! NIL 
NIL NtL NIL JN!L lll 

ATTACHMENT POINT IN SEMANTIC STRUCTURE! 
NIL 

TOP OF NnQE (FOR QUAL) I 
NIL 

PREDICATE NOOE (FOR MOD)I 
NIL 

oil, ~XECUTION OF TAS~ 
FUNCTION OF PRESENT WQRp IS: VERB 
• PRESE~T WO~O IS FJRST WORO IN CONF!GURlTION 

STARTING TO CREATE INITIAL 08JECT NODE 
* OBJECT NQOE COMPLETEn ANO ATTACHED TO SEMANTIC STRUCTURE! 

!EXPRESSION (PREO AGENT P•PLACE l) 
CHANGING TASk IMAGE AFTER CR~ATION OF NOME 

ATTACHMENT POINT !N S~MANTIC STRUCTURE! 
((PREO AGENT P•PLACE ll 

TOP OF NOOE (FOR ~lJAL )I 
EXPRF,SSIPN 

PPEO!CAH NDOE !FOR MODll 
(P•PLAC!". l 

STARTING TO TRACE OEPf~OENT WORDS 
•• DEPENDENT WORD FOUNDI GENERAL 

FllNCTION tS: NOM,DRJ 
WORDI GENERAL IS OF O~JECToTVPE 
STARTING TO CRfATE NEW O~JFCT NOnE 

• OBJECT NCoE COMPLETED ANO ATTACHED TO SEMANTIC STRUCTURt: 
(QI (PRED PfqSON eNTTTY l (FEAT (AND lPS SING MALF. OEF ~PM lll 

NDW ATTACHING O~JECTI Ol TO ARGUMENTS 
(ARG (AG~NT Ot Jl 

GENEqAL HAS ~EPENOENT WORDS • PUSH NEW TASK !MAGE 
•> DEPENDENT WORD FOUND! ~ANONE 

FUNCTION ISI NOM,O~J 
WO~O: ~ANONE IS OF O~JECT•TVPE 
STARTING TO CREATE NEW OAJF.CT NODE 

• OBJECT NODE COMPLETED 6NO ATTACHED TO SEMANTIC STRUCTURE! 
rn~ (POF.n THTNr. FNTITY I rFEAT rxoo (AND 'PS SING FEM UNOH ACC 
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)(ANn l~S SING fEM ~F.F ACC llll 
NOw ATTArH!NG 08JF.CTI 02 TO ARGUMENTS 

(ARG [AGENT 01 ) [WHAT OZ ll 
KANONE HAS DEPENOENT WO~DS • ~USH NEW TASK l~AGE 

•• DE~ENOENT wORD fOUNOI FRAU"LE!N 
FUNCTION IS: NOM,08J 
WO~OI FRAU'LE!N IS OF DAJfCT·TYPE 
STARTING TO CREATE N~~ DeJECT NODE 

• 0BJfCT NODE cOMPLETED A'D ATTACHED TO SEMANTIC STRUCTUR~I 
(03 [PR!;D PERSON ENTITY l (FEAT [AND ntRoPREP 3PS NEUT OfF SING 

4CC lll 
NO~ ATTACHING ~BJECTI. 03 TO ARGUMENTS 

(ARG (AGENT 01 l (WHAT 02 ) (!N~PO!NT 03 ) l 
FRAU 1 LEIN HAS OEPENOENT WORDS • PUSH NEW TASK IMAGE 

• NO [MOREl WnRQS QEPENOENT FROM PRESENT WORD 

,III, SEMANTIC STRUCTURE AT PRESFNT STAGE: 

(EXPRESSION (PRED AG~NT P•PLACE l [UG (AGENT 01 l (~HAT n2 ) ( 
ENOPO! NT 03 1]1 

(01 (PREO PERSON ENTfTY l CFEAT (AND 3P5 SING MALE OEF NO~ ) ) ) 
[02 [PRED THING ENTITY )(FEAT CXOR [ANO 3PS Sl~G FEM UND!F ACC 

)(&NO lPS SING FEM OEF ACC lll) 
(Ol (PRED PERSON ENTITY )(FEAT (AND O!RoPREP 3P5 NEUT nEF SING 

ACC lll 

c ?! 

,!, POPPING UP NEW TASK !MAGE 
PRESENT POINT IN CDNFlGURATtONI 

(FRAU"LEIN (!NPI~ ND~,06J NIL NIL [(DIR•PREP 3PS NEUT DEF 
SING ACC J 1 ((PERSON ) ]ENnPOlNT l CFREMOES (lNPq ATT ,AOJ Nil, NIL NIL 
QUAL ]NIL l [EIN [lNPe nETERM NIL filL NIL tJIL JN!L l (NE~EN CINP7 
CASES! N!L NIL NIL NIL ]NIL ll 

ATTACHMENT POINT !N SEMANTIC STRUCTURE! 
f(FEAT (AND otR•PREP JPS NEUT QEF SING ACC ))] 

TOP OF NODE [FOR qL)lL) I 

03 
~REDIC ATE NOnE [FOR ~On) I 

(ENTITY 1 
READJUST~p ATTACHMENT POINTe 

((FEAT (ANO OIR•P~EP !PS NEUT ~EF Sl~G ACC ll) 

,II, EXECUTION OF TAS~ 
FUNCTION OF PRESENT WCRQ ISI NOM,OBJ 
PR~SENT WORD! FRAU 1 LEIN IS O~JECT•TYPE 
STARTI~G TO TRACE nEPENOfNT WOROS 
•• O~P!NnfNT WORD FOLINDI FREMDES 

FUNCTION !51 ATT,AOJ 
WDRDI FREMQES TS OF AOJUNCT•TYPE 

SU~TYPEI QUAL • PUS~ING NEW TASK IMAGE 
•• nEPENDENT WORD FOUND! fiN 

fUNCT!O~ lSI DE'E~M 
WORDI EIN IS nF FUNCT!~NWORD·TYPE 

• NO I"DoEl WORDS DEPENDENT FROM FUNCTIONWORO • POS EMPTY 
•• DEPENDENT WORD FOUNn: NEBEN 

FUNCTION ISI CASES! 
WORDI NE~EN !5 OF FUNCltONWORO·TYPE 

• NO [MOREl WnRoS DEPENDENT FRnM FUNCTIONWORO • POS E~PTY 
• NO (~OREl WORDS OfpENDENT PRnM ~RESENT WORD 

oil!• SEMANTIC STRUCTURE AT PRESENT ~TAGE: 

(0PRESS!ON (PRED AGENT P•PLAC~ ) IARG [AGENT 01 ) (WHAT 0~ ) I 
ENnP~!NT 03 lll 

cn1 (PR!D P~R50' ENTITY ](FEAT (AND 3PS SING MALE OfF NOM l)l 
(Q2 (PRED THING ENTITY ][FfAT IXOR (AND 3PS SING FEM UNDEF ACC 

l(ANO 3PS SING FEM OEF ACC llll 
(03 (PRED PERSON ENTITV J [FEAT (AND OlR•PREP 3PS NEUT DEF SING 

ACC lll 
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[ 31 

,I·, POPPING IJP NEW TASK JMAG~ 

PRESENT POINT TN CONFIGURATIONI 
(FREMOES C!NPq ATT,AOJ N!L NIL NIL QUAL lN!L l 

ATTACHMENT POINT IN SEMANTIC STRUCTURE: 
((FEAT IANO OIR•PR~P 3PS NEIJT DEF STNG ACC- lll 

TOP Op NODE (FOR QUAL) I 
03 

PREDICATE NODE (FOR MOQ)I 
NIL 

RE&oJUSTEO ATTACHMENT POINTI 
((FEAT (&NO otRoPREP 3PS NEUT OEF SING ACC ))) 

,II, EXECUTION OF TASK 
FUNCTION OF PRESENT WORD !5: ATT,AOJ 
PRESENT WDROI FREMOES IS OF AOJUNCT•TVPE 

SUBTYPE I QUAL 
~TARTING TO CREATE NFW ADJUNCT NODE 

NOW ATTACHING TOPI 03 TO ARGUMENTS OF QUALIFIER 
(ARG [WHAT 03 ll 
* ~UAL NODE COMPLETED AND ATTACHEOI 
(QUAL [PREn WHAT PoPROP 1 (ARG [WHAT 03 l) l 

CHANGING TASK IMAGE AFTER CREATION OF NODE 
ATTACHMENT PO!NT IN ~EMA~TJC STRUCTURE! 

[(ARG [WHA1 03 ))) 
TnP OF NnOE [FOR qUALl: 

QUAL. 
PREOICAT! NODE (FOR MOOll 

[P·PROP 1 
STA~TING TO TRACE nEPENQENT WORDS 
• NO (MOREl WORDS OfPENnENT FRnM PRESENT WOPO 

,III, sEMANTIC STRUCTURE AT PRESENT ,TAGEI 

tnPRESS!ON (PREO AGENT P•PLACE l (ARG (AGENT 01 l (WHAT 02 l C 
ENOPO!NT 03 lll 

cnt [PREO PERSON ENTJTV l(FEAT (AND JPS S!NG MALE DEF NOM))) 
(02 [PRED THING ENTtTY ) [FEAT CXOR (AND 3PS SlNG FEM II~JOEF ACC 

l [ ANO 3PS SI"G FEM OEF ACC ll l l 
(03 [PREO PERSON fNT!TV )(FEAT (AND DIR•PREP 3PS NEUT OEF SING 

ACC )] (QUAL CPREO WHAT p•PROP ) (ARG [WHAT 03 )l)l 

[ 4] 

,I, PnPP!NG UP NEW TASK IMAGE 
PRESENT PDJNT IN cnNF!GURATJQN: 

(~AN~NE (INP& NOM,08J NJL NIL ( (3PS SING FEM UNOEF ACC ) (3PS 
SING FEM D~F ~CC )]((THING ))WHAT lCEINE [!NPS OETERM NIL NIL NIL NIL 
!NIL ll 

ATTACHMENT POINT IN SEMANTIC STRUCTURfl 
([FEAT CXnR [AND 3PS SING FEM UNDEF ACC l (AND 3PS SING FEM 

OEF ACC ll )l 
IOO OF NODE (FOR QIJALII 

02 
PREDICATE NOOF. (FOR MOO) I 

(ENTfTV ) 
READJUSTED ATTACHMfNT POINT! 

C(FE~T (~OR (AND 3PS SING FEM UND!F ACC )(AND 3PS SING FEM 
OEF ACC llll 

,!!, ~XECUT!ON OF TASK 
FUNCTION OF PRESENT WORD lSI NOM,08J 
PRFSENT WORD: K•NONE IS O~JECT•TYPE 
STARTING TO TRACE DEPENDENT WORDS 
•• DEPENDENT WORD FOUNDI EINE 

FUNcTION ISI OETERM 
WORD! EINE IS OF FUNCTIONWORQ•TVPE 

• No [MooEl WOR~S DEPENDENT FROM FUNCTIONWORO • PQS EMPTY 
• NO [MOREl WORDS DEPENDENT FROM PRESENT WORO 

-4.215,-



experiments 

(E~PRESS!ON (PRE'n AGENT P•PLACE l (ARG (AGENT 0! ) (WHAT 0? l ( 
ENDPOINT 03 lll 

(01 (PRF.~ PERSON fNTlTV l (FHT (ANn 3PS SING MAL~ O~F NO~ l)) 
(02 (PR!':D THING ~NT! TV l tHAT txOR (ANO JPS SING FEM UNOH ACC 

l(ANO 3PS SING FEM OEF ACC llll -
(03 [PREO PERSON ENTITY l [FEAT (ANO O!RoPREP 3PS NF.UT ~EF SING 

lCC ll (QUAL CPREO WHAT P•PROP l (ARG (WHAT OJ )l)l 

r 51 

,1, POPPING UP ~EW TASK IMAGE 
PRgSENT POINT IN CONFlGURAT!ONI 

(G~NfRAL [JNPJ NOM,OBJ NIL NYL ( [JPS SING MALE DEF NnM ) ] ( ( 
PERSON ]]AGENT ] (PE"S!ON!ERH (INP2 ATT,ADJ NIL NIL NJL QUAL ]NIL l ( 
OER ClNPI OETERM NIL NIL NJL NIL )NIL ]N!L l 

ATTACHMENT POINT IN SEMANTIC STRUCTURE! 
([FEAT (AND 3PS SING ~ALE OEF NOM lll 

ToP OF NODE (FOR QUAL)I 
0! 

PREOICAT~ NODE (FOR MOOll 
CENT! TV l 

~EADJUSTED ATTACH~ENT PO!NTI 
((FEAT (A'D 3PS SlNG MALE OEF NOM lll 

olio EXECUTION OF TASK 
FUNCTION OF PRESENT •nRO !~I NOM,OBJ 
PRESENT WOROI GENERAL IS OBJECT•TVPE 
STARTING TO T~ACE DfpENOENT ~ORDS 

•> DEPENDENT WORD FOUNQI PENSION!ERTE 
FUNCTION !51 ATT,AOJ 
WQRDI PENStONtERTE IS OF AOJIJNCT·TYPE 

SUBTYPfl QUAL • PUSHING NEW TASK !MAGE 
•• DEPENDENT WORD FOUNDI OER 

FUNCTION lSI OETERM 
WDROI OER !S OF FUNCTIONWORO•TYPE 

• ND (MOREl wORDS DEPENDENT FROM FUNCT!ONWORtl. • POS fMPTV 
• NO (MOREl WORDS DEpENDENT FROM PRESENT WORD 

olllo Sf-MANTIC STRUCTURE U PRESENT STAGE: 

(EXPRESS! ON (PREO AGENT P•PLACE l (ARG (AGENT 01 l (WHAT n~ l ( 
ENDPOINT 03 lll 

(OI IPREO P!RSON ENTITY l(FEAT (ANO 3PS SING MALE OEF NOM lll 
C02 CPRED THIN~ ENTtTY l !FEAT (XO~ !AND 3PS SING FfM UNOEF ACC 

) (aNn ~PS SING FEM O~F ACC llll 
(03 CPRED PERSON ENTITY l(FEAT (AND D!R•PREP 3PS NEUT DEF SING 

ACC ll (QUAL CPREO WHAT P•P~OP l(ARG (WH4T 03 lll l 

( bl 

,I, POPPING UP NEW TASK IMAGE 
PRESENT POINT !N cnNFIGURAT!ONI 

(PENS!ONIERTE IINP2 ATT,AnJ NIL NIL NIL ~UAL )NIL ) 
ATTACHMENT POINT IN SEMANTIC STRUCTURE! 

((FEAT (AND 3PS SING MALE nEF NOM lll 
ToP OF NODE (FOR QUALll 

Ol 
PREDICATE NODE (FOR MODll 

N!L 
READJUSTED ATTACHM!NT POINTI 

((FEAT (ANQ 3ps S!NG MALE OEF NOM lll 
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•!!• EXECUTION OF TASK 
FUNCTION OF PRESENT WORD ISI ~TT •OJ 
PRESENT WOPOJ PENStONIERTE IS OF AnJUNCT•TYPE 

SURTVPE 1 QU'L 
STARTING TO cREATE NEW ADJUNCT N~DE 

NOW •TTAC~!NG TOPI Ol TO 'RGUMENTS OF QUALIFIER 
C&RG (WH•T Dl ll 
* Qu•L NODE COMPLETED •NO •TTACHEOI 
(QUAL. (PREO WHAT P•PROP l (ARG (WHAT 01 l)) 

CHANGING T&SK IMAGE •FT~R CREATION OF NOOE 
ATTACHMENT POINT IN SEM,NTIC STRUCTUQEI 

f(ARG !WHAT 01 l1l 
TOP OF NODE [FOR ~UAL 11 

QUAL 
PREOIC,TE NOQE (FOR MODll 

[P•PROP l 
STARTING TO TRACE OEPENOENT WORDS 
• NO [MORE) WORp~ OEPENOF.NT FROM PRESENT WORD 

o!l!. SEMANTIC STRllCTIIRE AT PRE$FNT SlAGEl 

[fXPRESSION (PREO Ar,ENT PwPLACF. l (ARG (AGENT 01 l (WHAT 0~ l ( 
!NOPO!Nl 03 lll 

COl (PRfO PERSON ENTITY l (FEAT (AND 3PS SING MAL~ OEF ~OM )) ( 
QUAL [PREO WH.T P.PROP ) (ARG (WHAT 01 Ill) 

Co2 (PRED THING ENTITY )(FEAT (XOR (AND 3PS SING FEM UNDEF ACC 
l CANO 3PS SING FEM PEF ACC llll 

(03 [PREO PERSON f.NTtTY ) (FEU (ANO DIRoPREP 3PS NEUT OEF SING 
ACC ) l [QUAL (PREO WHAT P•PROP ) (ARG (WHAT 03 ll)) 

c 11 

,J, PnPPlNG UP NEW TASK !MAGE 
PRESENT POINT !N cONFtGURATIONI 

NIL 
ATTACHMENT POINT !N SEMANTIC STRUCTUREs 

NIL 
TOP Of NODE (FOR QUAL)I 

NIL. 
PREOICATF. NOpE !FOR MOO) I 

NIL 

CE~PRESS!ON (PREO AGENT P•PLACE l (ARG (AGENT 01 ) (ioiHAT 02 ) ( 
ENDPOINT 03 Ill 

COl (PRED PERSgN ENTITY 1 (FEAT (ANO 3PS SING MALE OU NOM ll C 
QUAL (OREO WHAT P.PR P ) [ARG (WHAT 01 lll) 

(0~ [PREO THING ENTliY ) CFF.AT (XOR (AND 3PS SING FEM UNO!OF ACC 
) (ANO 3PS SING FEM DEF ACC )1) l 

CO' rPRED PERSON ENTITY !(fEAT (ANO DIR•PREP 3PS NEUT nEF 51MG 
ACC ll (~UAL (PRED W"lT P•PROP HARG (W"AT 03 l))l 
EN~ oF FlLE nuR!NG INPUT 
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'~r~N!JCA~~,~~J~~E~O~~~o 1 K!ND ~OET NOGAL VREEMD DE LAATSTE WEEK l 
(DQET (INP& VERB NIL FhJ NIL QUAL l (KIND ONPS NOM,OAJ NIL NIL ((SING 
3PS N!UT OEF )) ((PERSON ))NIL l (WONENO (!NP4 ATT,ADJ NIL HN NIL ~IJAL 
lCAM5TEROAM (!NP3 NOM, DeJ NIL NIL ( CLOC ]PS SING NEUT ll [(PUCE ll 
PLAC~ l (lN (!NP2 CASES! NIL NIL NIL NIL )NIL )NIL )NIL l (HET !INP! 
OETERM NIL NIL NIL NIL )NIL )NIL ) (VREf.MD !INP~ ADV,AOJ NIL NIL NIL 
MOO )(NOGAL (INP1 OP,AOV NIL NIL NIL MOD ]NIL ])(WEEK (!NP!! NOM,OB,I 
NIL NIL ((eEF 3PS SI~G ·TIM MALE CONC ll(!T!ME ))WHEN l(LAATSTE (!NP!~ 
ATT,AOJ NI NIL NIL QOAL )NIL l !DE (1NP9 OETERM NIL NIL NIL NIL JNIL 
lll 
CREATING TOP OF SEMANTIC STRUCTURE 
CR~ATING INITIAL TASK !MAGE 

I ll 

,I, POPPING UP NEW TASK IMAGE 
PR!SENT POINT IN CONFIGURATION! 

!OOET (!NP~ VERB NIL FIN NIL QUAL ) (KIND (INPS NOM,OBJ NIL 
NIL ((SING ]PS NEUT DU ll ((PERSON llNlL l (WONENO (!NP4 ATT,AOJ NIL 
~IN NIL QUAL )(AMSTERDAM (!NP3 NOM,OaJ NIL NIL ((LOC 3PS 5INr. NfeUT ll 
((PLACE ))PLACE l CHI (lNP? CASES! NIL NIL NIL NIL )NIL )NIL lNIL l ( 
~ET (INPt DETERM NIL Nil ~ll NTL ]NIL )NIL )(VREEMD (INP8 ADV,ADJ NIL 
NIL NIL MOO )(NOGAL (!NPT OP,AOV NIL NIL NIL MOO )NlL ))(WEEK !!NP!t 
NOH,OBJ NIL NIL ( (OEF 3PS SING TIM MALE CONC ll ((TIME ))WHEN lt 
LAATSTE !INP!0 ATT,ADJ NIL NIL NIL QUAL lNIL l !DE CINPq OETERM NIL 
NIL NIL NIL JN!L lll 

ATTACHMENT POINT IN SE~ANTIC STRUCTURE: 
NIL 

TOP Of NODE [fOR QUALll 
NIL 

PREDICATE NOOE (FnR MOO) I 
NIL 

,JJ, E~ECUTinN OF TASK 
FUNCTION OF PRESENT WORO !51 VERR 
• PRES!NT WORO IS F!R$T WORD IN CONFIGURATION 

STARTING TO CREATE JNITIAL OBJECT NOOE 
• OBJECT NODE cOMPL!TEo ANO ATTACHED TO SEMANTIC STRUCTURE: 

(E~PRESS!ON (PREO AGENT P•BEHAVE ll 
CHANGING TASK IMAGE AFTE~ CREATION OF NODE 

ATTACHMENT POIN. T IN SEMANT!C ST~UCTUREI 
((PRED AGENT P•aEHAVE ) 

To~ Of NODE (FOR QUAL] I 
EXPRESSION 

PREOICATE NDOE (fOR MOO]! 
(P•SEHAVE ] 

STARTING TO TRACE OE~ENQENT WORDS 
•> OE~ENOENT WORD FOUNOI KIND 

FUNCTION !SI NOM,nBJ 
WOROI KIND !S OF OSJECT·TYPE 
STARTING TO CREATE NEW D8JECT NODE 

t OBJECT NOQE cOMPLETED AND ATTACHED TO SEMANTIC STRUCTURE! 
(01 (PREO WHO P•FAM ) (FEAT (AND SING 3PS NEUT DEF lll 

NOW ATTACHING OBJECT! 0\ TO ARGUMENTS 
[ARG (AG~NT Dl ) l 

KIND HAS DEPENDENT WORDS ~ PUSH NEW TASK IMAGE 
•• DEPENDENT WORO FOUNOI VR~EMD 

FUNCTION !51 AOV,AOJ 
WORD! VREEMO IS OF ADJUNCT•TYPE 

SU8TYPEI MOD • PUS~ING NEW TASK IMAGE 
•• DEPENDENT WORQ FOUNOI WEEK 

FUNCTION I$1 NOM,O~J 
~nRn1 ~F~k IS 0' OBJECT.TVPE 
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. . -

ST&RTING TO CRE&TE NEW OBJECT NOOE 
* OBJECT NDQE COMPLETED AND ATTACHED TO SE~&NTJC STRUCTU~E: 

(02 (PREO PlAT T!ME•SEQ l(FEAT (AND OEF JPS SING TIM MALE CONC 
) l ) 

NO~ ATTACHING OeJECTI 02 TO ARGUMENTS 
!ARG !AGENT 01 l (WHEN 02 ll 

~EEM HAS DEPENDENT WORDS • PUSH NEW TASM !MAGE 
• NO (MOREl WORDS QEPENQENT FROM PRESENT WORD 

,111, SEMANTIC STRUCTIJRE AT PRESENT STAGE! 

lll 

[ 21 

(EXPRESSION (PREO AGENT P•SEHAVE ) (ARG (AGENT 01 ) (WHEN 0~ ))) 
(D! (PREO WHO P.FAM )(FEAT (AND SING 3PS NEUT DEF ))) 
(02 (PREO PART T!ME•SEQ l !FEAT (AND OEF 3PS SING TIM MALE CONC 

,I, POPPING UP NEw TASM IM&GE 
PRESENT POINT IN CONFIGURATION! 

(WEEK !INP11 NOM,OBJ NIL NIL ((DEF 3PS SING TIM MALE CONC l) ( 
(T!MF. ))WHEN l (LAATSTE (!NP\~ ATT,ADJ NI~ NI~ NIL QUA~ )NIL l (QE ( 
tNP~ DETERM N!~ NIL NIL Nt~ lN!L ll 

ATTACHMENT POINT IN SE~ANT!C STRUCTURE! 
((FE•T (AND DEF 3PS SING TIM MA"E CONC lll 

TOP oF NODE (FOR QlJAL)I 
02 

PREDICATE NODE (fOR MOO) I 
(TlME•SEQ l 

QEAOJUSTEo ATTACHMENT POINT! 
((FEAT (AND OEF 3PS SING TIM MA~E CONC ))) 

,11, EXECUTION OF TASK 
~UNCTION OF PRESENT WORD lSI NOM,OBJ 
PRESENT WOROI WEEK IS OBJ!CT•TVPE 
STlRT!NG TO TRACE OEPENnENT WORDS 
•• DEPENDENT WORD FOUNOI LAATSTE 

FUNCTION ISI ATT,ADJ 
WORDI LAATSTE IS OF AOJUNCToTYPE 

SUBTYPE! QUAL • PUSHING N!W TASK IMAGE 
•• DEPENDENT WORD FOUNQI DE 

FUNCTION ISI OETERM 
WOROI OE IS OF FUNCTIONWORD.TVPE 

• NO (~ORE] WORDS DEPENDENT FROM FUNCTIONWORD • POS EMPTV 
• NO (MORE) WORDS DEPENDENT FROM PRESENT WORD 

oi!lo SEMANTIC STRUCTURE AT P~ES~NT SlAGEl 

ll.l 

I 3l 

(E~PR[SSyON (PREQ AGENT P•8EHAVE l (ARG (AGENT 01 l (I< HE~ 02 ) ]) 
(01 (PREO wHO P.FAM l CHH (AND SING 3PS NF.UT OEF l) l 
(02 (PRED pART TIME•SEQ )(FEAT (AND OEF 3PS SING TIM MlLE CONC 

,1, POPPING UP NEW TASK !MAGE 
PRESENT POINT IN CONFIGURATIONI 

(LAATSTE (JNPI~ ATT,AOJ NIL NIL NIL QUAL )NIL 
ATTACHMENT POINT IN SEMANTIC STRUCTURE! 

((FEaT (ANO DEF JPS SING TIM MALE CONC lll 
ToP oF NODE (FOR ~UAL) I 

02 
P~EO!CATE NODE (FOR MOO) I 

NIL 
REAnJU~TEO ATTACHMENT POINTI 

rr'~•T fANn n~, 1~~ STN~ TTM MALF roNr \\\ 
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,II, E•ECUTION OF TASK 
PUNCT!ON OF P~ESENT WORD !51 ATT,AOJ 
PRESENT WOROI ~AATSTE IS OF AOJUNCT•TVPE 

SUBTVPE I QUAL 
STARTING TO CREATf NfW ADJUNCT NODE 

NOW ATTACHING TOPI o2 TO ARGUMENTS OF QUl~IFIER 

IARG IOF*W~JT 8a ll * QuAL NOD~ C MPLETED AND ATTACHEOI 
[QUAL IPR!D OF*WHAT P•oROER LAST l (AOG !OF•WHAT 02 lll 

CHANGING TASK IMAGE AFTER CREATION OF NODE 
ATTA~~MENT POINT fN SEMANTIC STRLICTUREI 

TTARS (OF'WHA 02 lll 
TOP OF NODE (FOR QuALl I 

QUU. 
PREDICATE NDOE (FOR MOO)I 

CLAST l 
STARTING TO TRACE DEPENDENT WOROS 
• NO (MOREl WORQS DEPENDENT FROM PRESENT WORO 

.III, SEMANTIC STRUCTURE AT PRESENT STAGEI 

Ce•PRESSION (PAEO AGENT P•BEHAVE l (ARG (AGENT 01 l (WHEN 02 lll 
COl CPREn wHO P.F~M I (FEAT (~NO SING 3PS NEUT OEF lll 
(Q2 (PRED PART T!ME•SEQ l (fEAT (ANO OEF 3PS SING TIM MALE CONC 

ll (QUAL (PREp OF*WHAT P•ORDEP LAST l (ARG (OF•WHAT 02 llll 

! 41 

,1, POPPING UP NEW TASK !MAr,£ 
PRESENT POINT IN CONF!GURATIONI 

(VREEMO (INP8 AOV,ADJ NI~ NIL NIL MOO )(NOGAL C!NP7 OP.AOV 
NIL NIL NIL MOO )NIL )) 

ATTACHMENT POINT IN SEMANTIC STRUCTURE! 
(P•SEHAVE l 

TOP OF NODE !FOR QUAL)I 
nPRESSION 

PREDICATE NOOE (FOR MOOll 
NIL 

R£AOJUSTED ATTACHM~NT PO!NTI 
CP•BEHAVE l 

,11, EXECUTION OF TASK 
FUNCTION OF PRESENT WORO lSI ~OV,ADJ 
PRESENT WOROI VREEMD IS OF AOJUNCT•TVPE 

SUBTYPE I MOO 
STARTING TO CR£ATE NEW ADJUNCT NODE 

* MOO NOOE COMPLETED ~NO ATTACHED! 
(MOO (PR£0 vlHAT PROP STRANGE I) 

CHANGING TASK IMAGE AFTER CREATION OF NODE 
ATTlCHMENT POINT IN SEMANTIC STRUCTURE! 

((PREO WHAT PROP STRANGE ll 
TOP Of NoDE IF' OR QUALl I 

MOD 
PR~QICATE NOOE (FOR MOO)I 

!STRANGE l 
STARTING TO T~ACE DEPENDENT WORDS 
•• DEPENDENT WDRO FOUNOI NQGA~ 

fUNCTION lSI OP,AOY 
wORD: NOGAL IS OF AOJUNCT•TYPE 

SUBTVPEI MOO • PUSHING NEW TASK IMAGE 
• NO (MOREl WORQS OEPENQENT FROM PRESENT WO~O 

olllo SEMANTIC STRUCTURE AT PRESENT SlAGEl 

!EXPRESSION (PREO AGENT P•BEHAVE (MOO !PREO WHAT PROP STRANGE ) 
l) (ARG (AGENT Ol ) (WHEN 0? I)) 

(01 CPREO WHO P·FAM l (FEAT (AND SING 3PS NEUT llEF lll 
(02 [PREO PjRT T!ME•SEQ l (FEAT (AN~ DH 3PS SING TIM MA~~ CONC 

))(QUAL [PREO OF*WHAT P•OROER LAST l (ARG (OF"•WHAT 02 ))ll 
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I ~l 

.I, POPPING UP NEW TASK IMAGE 
PRESENT POINT IN CDNFIGURATIDNI 

(NOGAL (tNP7 OP,AOV NIL NIL NIL MDO lNIL l 
ATTACHMENT POINT IN SEMANTIC STRUCTURE: 

(STRANGE l 
TOP oF NODE (FOR ~UAL)I 

MOO 
PREDICATE NODE !FOR MOO): 

NIL 
REAOJUSTgo ATTACHMENT POINT! 

!STRANGE ) 

,It, EXECUTION OF TASK 
FUNCTION OF PRESENT WORD !51 OP,AQV 
PRESENT WORDI NOGAL IS OF AOJUNCT·T'PE 

8U6TVPE 1 MOO 
STARTING TO CREATE NEW ADJUNCT NODE 

* ~00 NODE COMPLETE~ AND ATTACHED: 
CMOD !PRED WHAT PROP RATHER ll 

CHANGING TASK IMAGE AFTER CREATION OF NOOE 
ATTACHMENT POINT IN SEMANTIC STRUCTURE! 

((PRfD WHAT PROP RATHER ll 
TOP OF NODE CFDR ~UAL ll 

MOO 
PREDICATE NODE (FOR MQO]I 

(RATHER l 
STARTING TO TRACE DEPENDENT WORDS 
• NO (MOREl WORQS DEPENn!NT F~OM PREHNT WQPO 

•Ill• SEMANTIC STRUcTURE AT P~F.SENT STAGEr 

CExPRESSI~N (PREO AGENT P-aEHAVE (MOO (PREO WHAT PR~P STRANGE ( 
MOO (pRED WHAT PROP RATHE~ ))}]) (ARG (AGENT 01 ) (~HEN 02 lll 

IO! IPRE8 WHO P•FAM )(FEAT (ANO SING 3PS NEUT DEF lll 
(02 (PRE" pART T!ME•SEQ )!fEAT (AND OEF ]PS SING TIM MALE CONC 

ll (QUAL !PREO OFOWHAT P•ORDER LAST l CARr. !OFoWHAT 02 )))) 

I & l 

,1, POPPING UP NEW TASK IMAGE 
PRESENT POINT IN CONF!GURAT!DNI 

!KINO C!NP5 NOM,D~J NIL NIL ((SING 3PS NEUT nEF l) ((PERSON ll 
AGENT l (WONENO (!NP4 ATT,ADJ ~IlL FIN NIL QUAL ) (AMSTERDAM !INP3 
NOM,QSJ NIL Nlc ((LOC 3PS SING NEUT l) ((PLACE ))P~ACE l CIN (!NP2 
CASES! NIL NIL NIL NIL )NIL lN!L )NIL )(HET !INPI OETERM NIL NIL NIL 
NIL lNIL lNIL l 

ATTACHMENT POINT IN SEMANTIC STRUCTURE! 
(!FEAT !AND S!NG 3PS NEUT OEF lll 

TOP OF NODE (FOR QUAL) I 

Ot 
PREDICATE NOQE (FOR MOD)I 

( p•F AM 
READJUSTED ATTACHMENT PO!NTI 

!(FEtT lAND SING ~PS 'EUT DEF lll 

,Il, EXECUTID~ OF TASK 
~UNCTION OF PRESENT WORD lSI NOM OBJ 
PRESENT WOROI KIND IS OBJECT•TVPE 
STARTING TO TRACE OEP~NOENT WORDS 
•• DEPENDENT WORD FOUNOI WONENO 

FUNCTION !51 ATT,AOJ 
WOROr WONENO IS OF AOJUNCT•TYP~ 

SUBTYPE: QUA~ • PUSHING N~W TASK IMAGE 
•• OEP~NOENT WORn FOUNOI HET 

FUNCTION !Sl OETERM 
WORD: HET IS OF FUNCTIONWORO·TVPE 

• NO (MOREl WORDS DEPENQ~NT FROM FUNCTIONWORD • PUS EMPT' 
• No (MoREl WORDS DEpENDENT FROM PRESENT WORD 
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(EXPRESSION (PRED AGENT P•BE~AVE (MOD (PRED WHAT PROP STRANGE ( 
MOD [PREO WHAT PROP RATHER l)) l) (ARG (AGENT 01 l (>JHEN 0~ ll J 

Cot (pRED wHo p-FAM l (FEAT (ANO SINr. 3PS NEUT OEF ))] 
(O~ (PR[Q PART TtME•SE~ l (FEAr (AND OEF 3PS SING T!M MALE CONC 

l)CGUAL (PREO DF•WHAT p.DROER LAST )(ARG COF•WHAT 02 llll 

I TJ 

,I, POPPING UP NEW TASK. !MAGE 
PRESENT POINT IN CONFIGURATION! 

(WON[Nn (lNPU ATT,AOJ NIL FIN NIL QUAL ) (AMSTERDAM (INP3 
NOM,08J NIL NIL ((LOC 3PS SING NEUT ))((PLACE ))PLACE J(lN (INP2 
CASES! NIL NIL NIL NIL )NIL )NIL )NIL l 

ATTAC~MENT POINT IN SEMANTIC STRUCTURE! 
((FEAT (AND SING 3PS NEUT DEF lll 

TOP OF NODf [FOR QuALlt 
0! 

PREDICATE NODE (FOR MOO) I 
NIL 

READJUSTED ATTACHMENT PO!NTI 
[(FEAT (AND SING 3PS N~UT DEF )ll 

,11, EXECUTION OF TASK 
FUNCTION OF PRESENT WQ~D 151 ATT,ADJ 
PRESENT WOROt WONEN~ IS OF AOJUNCT•TVPE 

SU6TVPE I QUAL 
STARTING TO CREATE NEW ADJUNCT NODE 

NOW ATTAC~ING TOPI Ql TO ARGUMENTS OF QUALIFI~R 
[ARG (AGENT 01 ll 
* QUAL NODE COMPLETED ANO ATTACHED! 
(QUAL CPREO AGENT P•DWELL l(ARG (AGENT 0! lll 

CHANGING TASK !MAGE AFTER CREATION OF NODE 
ATTacHMENT POINT IN SEMANTIC STRUCTURE! 

!(aRG (AGENT 01 lll 
TOP oF NoDE !FoR GUALll 

QUAL 
PREDICATE" NOOE !FOR MOO)I 

(P•PWELL l 
STaRTING TO TRACE DEPENDENT WORDS 
•• DEPENDENT WORD FOUNOI AMSTERDAM 

FUNCTION IS1 NOM,OSJ 
WOROI AMSTERDAM IS OF OBJECT-TVPE 
5TARTING TO CREATE ~EW OBJECT NODE * OBJECT NODE COMPLETED AND ATTACHED TO SEMANTIC STRUCTURE! 

!0! (PRED WHERE SPEC•PLACE ADAM 1 (FEAT (AND LOC JPS SING NEUT ) 
ll 

NOW ATTacHING 08JoCTI 03 TO ARGUMENTS 
IARG (AGENT 01 l (PLACE 0~ l l 

AM~TEROA~ HAS nEP~NOENT WORDS • PUSH NEW TASK IMAGE 
• NO (~ORE) WO~nS OEPENO~NT FROM P~fSENT WDRO 

oll!. SEMANTIC STRUCTURE AT PRESENT STAGEI 

(EXPRESSION (PRED AG!NT P•6EHAVE (MOD CPRtD WHAT PROP STRANGE [ 
MOO (pQED WHAT PROP RATHER lllll (ARr, (AGENT 0) l (W~EN 02 lll 

(Ol !PREO WHO P•FAM l (FE.AT (ANO SING 3PS NEUT OEF l l (~UAL (PRED 
AGENT P•pWELL l (ARG (AGf,NT 01 l (PLACE 03 J l ll 

[02 [PREO PART T!M!•S!Q )[FEAT (AND OEF 3PS SING TIM MALE CONC 
l) (QUAL (PR~n OF•WHAT P•OPOER LAST )(ARG (OFtWHH 02 ))l) 

(03 !PRED wHER~ SPEC•PlACE ADAM l (F~AT (AND LOC 3PS SING NEUT ) 
ll 
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I 81 

,I, POPPING UP NEW TAS~ !MAGE 
P~ESENT POINT IN CONFIGURATJONI 

!AMSTERDAM (INP3 NOM,OBJ NIL NIL ( ILOC 3PS SING NEUT ) ) ( ( 
PLACE ))PLACE l !IN (!NP2 CASEST NIL NIL NIL Nil )NIL )NIL l 

ATTACHMENT POINT !N SEMANTIC ST~UCTURE: 
((FEAT (ANO LOC ~PS SING NEUT ))) 

TOP OF NODE (FOR QuALl I 

0~ 
PREDICATE NODE (FOR MOD): 

(ADAM ) 
REAPJUSTEO ATTACHMENT POINTI 

((FEAT IANO LDC 3PS SING NEUT ))) 

,II, EXECUTION OF TASK 
FUNCTION OF PRESENT WORD lSI NOM,OBJ 
PRESENT WOROI AMSTERQ&M IS OAJECT•TVPE 
STARTING TO TRACE DEPENpENT WORDS 
•• DEPENDENT WORD FOUNOI IN 

FUNCTION lSI CASES! 
WOROI IN IS OF FUNCT!ONWORO•TYPE 

• NO (MOREl WORpS OEPENOENT FROM FUNCTIQNWORO • POS EMPTY 
• NO (MORE) WORDS OfpENnENT FROM PRES~NT WORD 

•lllo SEMANTIC STRUCTURE AT PRESENT STAGEI 

(EXPRESSION (PRED AGENT P•BEHAVE (MOO (PRED WHAT PROP STRA~GE ( 
MOD (PREO WHAT PROP RATHER ) ))) ) (ARG (AGENT 01 ) (WHEN 02 ) ) ) 

CO! (PREO WHO P.FAM liFEAT (ANO SING 3PS NfUT DEF ll (QUAL (PRED 
AGENT P.OWE~\.. ] (ARG (AGENT Ol ) (PLACE 03 )))) 

(0~ !PREO PART TIME•SEQ ) (FEAT (ANO DEF 3PS SING TIM MALE CONC 
)) (QUAL (PREO Of* WHAT P•DRDER LAST l (ARG (OF•WHH 02 ) l J) 

[03 (PREO WHERE SPEC•PLACE AOAM )(FEAT (AND LOC 3PS SING NEUT) 
) l 

[ ql 

,I, POPPING UP NEW TAS~ t~AGE 
PRESENT POINT IN CONFIGURAT!ONI 

NII.-
ATTACHMENT POINT !N SEMANTIC STRUCTURE! 

NIL 
TOP Of NODE !FOR QUAL)I 

NIL 
PREDICATE NODE (FOR MOO)I 

NIL 

••••• SEMANTtC STRUCTURE COMPLETED NOW 
FINAL oUtPUt 1 

(EXPRESSION CPRfO AGENT P·BEHAVE [MOO (PREP WHAT PROP STRANGE ( 
MO~ (p~En W~AT P~OP RATHER ) ) lll (ARG (AGENT 01 ) (WHEN 02 lll 

(01 (PREn WHO P•FAM ) (fEAT [AND SING 3P5 NEUT OH l) (QUAL (PREO 
AGENT P.QW!LL l(ARG (AGF.NT 0! )(PLACE 03 ll)l 

(02 (PR!D PART TlMEtSEQ l !FEAT (ANO DEF 3PS SING TIM MALE CONC 
))[QUAL [PRfO OFtWHAT P•OROER LAST )(ARG (OF•WHAT 02 )))) 

(03 (P~En WHERE SPECoPLAC~ ADAM )[FEAT [ANO LOC 3PS SING N~VT l 
)) 
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exper irnent s 

SEMANTIC STRUCTU~ES FOR l 
(S~E GIVES JOHN A PRESFNT ) 
(GIVES (INP2 VER~ NIL FJN NIL ~UAL )(SHE (!NP! PRON,OBJ NIL NIL (( 
SING SURJ 3PS ll ((PERSON l!Ntl !NIL l (JOHN (!NP3 NOM,O~J NIL NIL ( ( 
MALE 3PS S!NG )) [(PERS~N llAOORESSEE )I (PRESENT (!NP5 NOM,OBJ NIL N!L 
( (UNOEF 3PS SING ll ((THING )l WHAT l (A (INP4 OEHRM NIL NIL NtL NIL ) 
NIL Ill 
CREATING TOP oF SEMANTIC STRUCTURE 
CRFATING JN!TJAL TASK !MAGE 

! II 

,I, POPPING UP NEw TAsK IMAGE 
PRESENT POINT IN CDNFIGURATJONI 

(GIVES (JNP2 VERB NIL FIN NIL QUAL )(SHE (fNP! PRON,OBJ NIL 
NIL ((SING SUBJ 3PS ))((PFRSON )!NIL )NIL !(JOHN (1NP3 NOM,Q~J NIL 
Nil ((MALE ~PS SING II ((PERSON !!ADDRESSEE )) (PRESENT (INPS NOM,OBJ 
NIL NIL ( CUNOEF 3PS SING II ((THING II WHAT I (A (INP4 nETERM NIL NIL 
NIL NIL )NIL Jll 

ATTACHMENT POINT IN SEMA~T!C STRUCTURE! 
NIL 

TOP OF NODE (FOR QUALl I 
NIL 

PREOICATE NOOE (FOR MODII 
NIL 

oil, EXECUTION OF TASK 
FUNCTION OF PRESENT WORO lSI VFRA 
* PRESENT WQRQ IS FIRST WORD IN CONFIGURATION 

STARTING TO CREATE JNITIAL O~JECT NOnE 
* OBJECT NODE COMPLETED AND ATTACHED TO eEMANT!C STRUCTURE! 

(~XPRESSION (PREO AGENT GIV II 
CHANGING TASK !MAGE AFTeR CREATION OF NODE 

&TTAC~MENT PD!NT JN S~MANTJr. STRUCTURE! 
((PPEO AGENT r,TV ll 

TOP oF NMDE (FOR ~UALil 
EXPRESSION 

PREDICATE NODE (FOR MOOll 
CGIV I 

ST&RTING TO TRACE nEPENQENT WORDS 
•• DEPENDENT WORD FOUNDI SHE 

FUNCTION !51 PRnN,OeJ 
WOROI SHF. lS OF OBJECT-TYPE 
STARTING TO CREATF NEW OBJECT NODE 

* DeJECT NOO~ cOMPLETED ANO ATTACHEQ TO SEMANTIC STRUCTUR~I 
(01 (~REO PERSON NA~ ) (FEAT (AND SING SU8J 3PS Jll 

NOW ATTACHING ORJFCll 01 TO ARGUMENTS 
(ARG (AGENT 01 11 

SHE HAS NO DEPENOENT WORDS 
•• OEPENOENT WORO FOLJNOI JOHN 

FUNCTION 151 NOM,OBJ 
WOROI JOHN IS OF OBJECToTYPE 
STARTING TO CREATE NE~ OBJECT NODE 

* OBJ~CT NODE ~QMPLETEO AND ATTAC~En TO SEMANTIC STRUCTURE! 
(02 (PREO PERSON NAM JD~N l (FFOT (A~'O MALE ~PS S!>IG lll 

NOW ATTACHING OBJECTI 02 TO ARGUMENTS 
( ARG (AGENT 01 I (ADDRESSEE 0~ 1) 

JOHN HAS NO DEPENDENT WORDS 
•• DEPENDENT WORD FOUNOI PRESENT 

FUNCTION !51 NOM,OBJ 
WOROl PRESENT IS OF OAJECT•TYPE 
STARTING TO CREATE NfW 08JECT ~OOE 

* OBJECT NODE COMOL~TED AND ATTACHED Tn SEMANTIC STRUCTURE! 
!03 (PREO WH>T GIV 1 (FEAT rAND UNOEF 3PS SING ))) 

NOW ATTaCHING OBJ!CTl 03 TO ARGUM~NTS 
(ARG (AGENT 01 I [AODRESSH 02 1 (wHAT 03 11 

PRESENT HAS DEPENDENT WOROS • PUSH NEW TASK IMAGE 
• NO (MOREl WORDS DEPENgENT FROH PRESENT WORD 
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oil!, SEMANTIC STRUCTURE AT PRESENT SlAGEl 

CE~PR 0 SS!ON (PREO AGENT GIV l (ARG (AGENT 01 l UDORESSEE Oe ) ( 
WHAT 03 lll 

! 21 

CO! (PREO PERSON NAM )(FEAT (AND SING SUaJ ~PS lll 
(02 (PREO PERSON NAM JOHN )(FEAT (AND HALE 3PS SING l)l 
(03 (PREO WHAT ~TV l CHAT [ANQ UNOEF ]PS SING ll l 

,I, POPPING liP NEW TASK !MAG~ 
PRESENT POINT IN CONFIGURATION: 

(PRESENT (!NP5 NOM,OBJ fJ!l NIL [(UNQH 3PS SING 11 ((THING 11 
WHAT l(A CINPI DETERM NIL NIL NIL NIL lNIL ll 

ATTACHMENT POINT IN SEMANTIC STRUCTURE! 
CCFEH CANQ UNoEF !PS SING l)l 

TOP OF NODE (FOR nUALll 
03 

PREOICATF. NOnE (FOR MOO): 
CGIV l 

REAnJUSTEO ATTACHMENT POINT: 
((FEAT (AND UNQEF 3PS SING 111 

,II. EXECUTION OF TASK 

~~~§~~9Nw8~oiR~~~~JN~QRO ~~~ ~g~~g~~TVPE 
STARTING TO TRACE OEPEN~ENT WORDS 
•• DEPENDENT WORD FDUNOI A 

FUNCTION IS: OETERM 
WORDI A IS OF FUNCT!ONWORD·TYPE 

• NO (MOREl WORDS DEPENDENT FROM FUNCT!ONWORD • PDS EMPTY 
• NO (MOREl WORDS DEpENDENT FROM PRESENT WORD 

ol!lo SEMANTIC STRUCTURE AT PR!SENT STAGE: 

(EXPRESSION (PPEO AGENT GIV l (ARG (AGENT 01 l (ADDRESSEE 02 l ( 
WHAT 03 ) )) 

! 3] 

COl (PREO PERSON NAM l (FUT (ANO S!Nr. SUBJ 3P5 Jll 
(02 (PREO PERSON NAH JOHN J (FEAT CANO MA~E 3PS 5!NG lll 
(Q3 (pp~O wHAT G!V lCFE:AT [AND UNOEF 3PS S!Nr. lll 

,I, POPPING uP NEw TAS• IMAGE 
PRESENT POINT IN CONFIGURAT!ONI 

NIL 
ATTACHMENT POINT J~ SE"ANT!C STRUCTURE! 

NIL 
TOP OF NODE CFQR ~UH ll 

NIL 
PREDICATE NOnE (FOR MDD)I 

~ll 

>>>>> SEMANTIC 5TRUCTU~E COHPL~TED N~W 
F:tNAL oOTJSDT: 

(E~PRESS!ON (P~~O AGENT GIV l (ARG (AGENT 01 l (ADMRESUE 02 ) C 
WHAT 03 ))) 

(01 (PRED PERSON NAM l (FEAT (ANO SING SU~J 3PS ))) 
(02 (PRED PERSON NAM JOHN 1 (FEAT (AND MALE 3PS SING ll) 
Cn3 (PoE~ wHAT t.Iv 1 CFF4T (ANO~UNOl'F 3P5 51NG .. )Jl 
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SEMANTIC STRIICTURES FOR : 
(JOHN IS GIVEN A ~RESENT BV HER l 
(GIVEN (IN~7 NQNF!N,VERS NIL FIN [(PASS' PRES ~ASS ))QUAL lCIS (I~~Q 
AFF,AUX FIN NIL ((pASS' ~RES ~ASS llNIL )(JOHN (lNPI NDM,DRJ NIL NIL 
((~ALE JPs siNG )l((PERsO'~ )INIL )NIL )Nil,. l (PRESENT (!NP!~ NQM,06J 
NIL NIL ((UNOEF ~PS S!NG ll ((THING ))WHAT )(A C!NPQ DEnRM NIL "IL 
NIL NIL l NIL )) (HER (INPI2 PRON, OBJ NIL NIL ((~REP 8V SING QRJ JPS 1) 
([~ERSON ))AGENT l CBV ctNPI\ CASES! NIL NIL NIL ~lL )NIL lll 
CREATING TOP OF SEMANTIC STRUCTURE 
CRE 0TtNr. INITIAL TASK !MAGE 

[ 11 

,I, POPPING uP NEW TAsK IMAGE 
PRESENT POINT !" CONFIGURAT!ONI 

(GIVEN (!NPT NQNF!N,VERB NIL FIN [(PASS' PRES PASS ))QUAL)( 
IS (!NPq AFF ,AU~ Fl'l NIL ((PAS~" PRES PASS ))NIL )(JOHN C!NP! NOM,ORJ 
NIL Nil,. ((MALE ~PS SlfiG ll ((PERSON ))N!~ lNIL )NIL l (PRESENT (!NPt~ 
NOM,nBJ NIL NIL CCUNDEF 3PS SING )1 ((T~!NG ))WHAT ) [A (!NPq DETERM 
NIL NIL NIL NIL )NIL llCMER [INP12 PRON,OBJ NIL NIL ((PREP 6V SIN6 
OBJ 3PS ll ((pERSON l)AGENT lCSV CINP!I CASES! NIL NIL NIL NIL )NIL. Ill 

ATT~CMMENT POINT IN SEMANTIC ~TRUCTURE: 
NIL 

TOP OF NODE (FOR ~UAL)I 
NIL 

PREDICATf NODE (FOR MOD)I 
NIL 

.II, E~~CUTION OF TASK 
FUNCTION OF PRESENT WORD lSI NONFIN,VERB 
* PRESENT WORD IS FIRST WORO IN CONFIGURATION 

STARTING TO CREATE INITIAL OBJECT NODE 
* DeJECT NODE COMPLETED &NO ATTACHED TO SEMANTIC STRUCTURE! 

(EXPRE~S!QN [PRED ADDRESSEE GIV )[FEAT [AND PASS' PRES PASS ))) 
CHANGING TAS~ IMAGE AFTER CREATION OF NODE 

ATTACHMENT POINT !N ~EMANTIC STRUCTURE! 
((FEAT (AND PASS' PRfS PAIS Ill 

TO~ OF NODE (FOR ~UALl: 
E~PReSSIDN 

PREOlCATE NODE (FOR MOO)I 
CG! v I 

STARTING TO TRACE OEPf~OENT WORDS 
o> DEPENDENT WORD FOUNDI IS 

FUNCTION !51 AFF AU~ 
WOROl IS • TS OF FUNCT!ONWOPO•TVPE 

WOROI JO~N !5 DEPENDENT FROM FUNCT!ONWORO 
ANO !5 CONSIDERED TO TAKE !TS PLACE 

FUNCTION lSi NOM,OBJ 
WORDI JOHN IS OF n~JECT.TVPE 

~T4RTING TO CREATE NEW O~JfCT NODE 
* OBJECT NOOF. CO"PLfTEo AND ATTACHED TO SEMANTIC ST~LICTUREI 

(0\ (PPFO PERSDfl NAM JOHN l [F~AT (AND MALE 3PS 5PJG ) l) 
NOW ATTACHING OBJECTI ol TO APr.UMENTS 

[AOG (ADDRESSEE 0! 11 
JOHN HAS '10 OFPENDFNT WORDS 

• NO (MO~EI WORDS OFPENOFNT FROM FLINCTIONWORO • POS E"PTV 
•• DEPENDENT WO~n FOUNn: PRESENT 

FUNCTION !SI NOM,O~J 
WOROI PRfSENT tS 0~ nAJECT·TVPE 
STARTING TO CREATE NEW O~J~Cr NODE 

* OBJECT NODF C~•PLtTEn AND ATTACH~n TO SEMANTIC STRUCTIIREI 
(02 CPREO WHAT G!V l CF~AT (AND UNDEf 3PS S!NG ll I 

NOW ATTACHING O~JECTI 02 TO ARGUMENTS 
!ARG rAMRFSS~E 01 ) fWH&T 0? 11 
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. 
PP~SfNT ~AS DfPFNOENT WORDS • PUSH NEW TAS~ !~AGE 

•• DEPENDENT WORD FOUND: HER 
FU~CT!ON !SI PRON.D~J 
WOROI HER IS OF OBJECT•TVPE 
STARTING TO CREATE NfW D~JECT NOOE 

* OBJECT NODE COMPLETED AND ATTAeHEn TO SEMANTIC STRUCTURE: 
(03 (PREO PERSD~J NAM ) (FOT (AND PREP BY SING OA,J 3PS 11) 

NOW ATTACHING OBJECTI 03 TO ARGUMENTS 
(ARG (ADORESSH 01 l (WHAT 02 l (AGENT D3 ll 

HER HAS DEPENDENT WORDS • PUSH NEW TASK !MAGE 
• NO (MOREl WOROS DEPENDENT FROH PRESENT WORD 

.III. SEMANTIC STRUCTUOf. AT PRESENT STAGE: 

AAG 

I 21 

CEXPRESS!ON (PRED ADDRESSEE GIV )(FEAT (ANn PASS' PRES PASS))( 
(AOORESSEE 01 l (WHAT 0~ l (AGENT 03 ))) 

(OI fPREO PE~SOt~ NAM JOHN l (FEU (ANO MAlE 3PS SI"G ))l 
COl CPRED WHAT GIV )(FEAT (AND UNOEF 3PS SING lll 
C03 (PREO PERSON NlM l (FEAT (AND PREP av SING O~J 3PS l 1 l 

,1. POPPING uP NEw TASK !MAGE 
PRESENT POJNT IN CONF!GURATIO•I 

tHE~ (!NP!? PRON.O~J N!~ NIL ((PREP BV S!NG OSJ 3PS )) (( 
PERSON ))AGENT )(BY (lNPII CAS~Sl NIL NIL NIL NIL )NIL ll 

ATTACHMENT POINT IN SEMANTIC STRUCTURE! 
((FEAT (ANn PREP ~V SING DBJ 3PS Jl) 

TOP OF NODE (FOR QUALll 
03 

PREDICAT~ NODE (FQO MOPJI 
(NAM ) 

oEAOJUSTED 4TTACHM~NT POINT! 
((FE&T (AND PRFP RV SING OBJ 3PS Ill 

.11. E~ECUT!DN OF TASK 
FUNCTION Of PRESENT WORn lSI PRON,O~J 
PRESENT WOROt HER IS OeJEeT•TYPE 
STARTING Tn TRACE OEPENQENT WORDS 
•• DEPENDENT WORD FOUNOI BY 

FUNCTION !SI CASES! 
WORD: BV IS OF FUNCTIONWORQ•TYPE 

• NO (~ORE) WORDS DEPENDENT FROM FUNCT!O~WDRD • POS E~PTV 
• NO (MOREl WORDS DEp~NOENT FR~M PRESENT ~ORO 

,111. SEMANTtC STRUCTURE AT PRESENT STAGEI 

!EXPRESSION (PRED A~ORESSEE G!V l (FEAT (ANO PASS" PRES PASS )l ( 
ARG (AOORFSSEE o! )(wHAT 02 l (AGENT D! lll 

[ ~~ 

!OI (PREO PERSON NAM JD"N l CHAT (AND MALE 3PS SING l)l 
(02 (PREO wHAT GIV 1 (FEAT (AND UNDEF 3PS SING lll 
(Q! (PREO pERSON NAM } (HAT (AND PREP ~V SING DBJ 3PS ) ) l 

.I. POPPING uP NEw TASK TMAGE 
PRESENT POINT !N CONFIGURATION! 

(PRE~ENT [INPI0 NDM.OBJ NIL NIL ((UNOEF !PS SING ll(CT~ING)) 
WHAT ) (A (INP9 DE TERM NIL Nil. NI~ NIL l NIL ll 

ATTACHMENT POINT IN S!MANTtC STRUCTURE! 
((FEAT (ANn UN~EF 3PS S!NG 11) 

TOP OF NODE !FOR ~liAL)I 

02 
PREDICATE NOQE (FOR MOO)I 

rr.rv 1 
RFAnJUSTFn ATTArHMFNT PO!NTI 
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((FEAT (ANO UNntF ]PS ~!NG lll 

,It, EXECUTION OF T65~ 
FUNCT!~N OF PRESENT WORn lSI NOH.OBJ 
PRESENT ~ORDI PRESENT IS OBJECT•TVPE 
STARTING TO TRACE DEPENnENT WORDS 
•• DEPE~Of.NT WORD POUND! 6 

FUNCTION !81 OETERM 
WORD! 6 IS OF FUNCTinNWORD•TVPE 

• NO (M0 0E) WORDS DEPENDENT FROM FUNCT!ONWORO • PDS EMPTY 
• NO (MOREl wORDS DEpENDENT FROM PRfSENT WORD 

•III, SEMANTIC STRUCTURE AT PRESENT ~TAGEI 

[PPRESS!ON (PRE~ ADDRESSEE G!V l !HAT (AND PASS" PRES PASS ll! 
ARG (ADDRESsEE Ol ) !wHAT 0> ) (AGENT 0~ )l) 

I 4l 

!OI (PRfO PERSON NAM JOHN l [FEAT (AND MALE 3PS SING lll 
(02 [PREO wHAT G!y 1 (FEAT (ANn UNOEF 3PS SING lll 
[03 (PRED PERSON NAM ) !FEAT (AND PREP ~V S!Nr, DRJ 3PS lll 

,I~ POPPING UP NEW T45K t•AG~ 
PRESENT POINT IN CONF!GURAT!DNI 

NIL 
ATTACHMENT POINT IN S~MANT!C STRUCTURfl 

NIL 
TOP OF NnDE (FOR OUALl: 

NIL 
PREDICATE NDOE (fOR MOO)I 

NIL 

••••• S!MANT!C STRUtTURE COMPLETED NOW 
FINAL dlitPDf 1 

!ExPRESS tON rPREn ADDRESSEE G!V l (FEAT (ANO PASS" PRES PASS )1 ( 
(ADDRESSEE Ol l [WHAT 02 1 (AGENT 0~ ))) 

(QI [PRfO PERSON NAM JOHN l (FElT (ANQ MALE 3PS SING ))) 
(02 (PREO WHAT Giv l (FEAT [AND liNOEF 3PS SING Ill 
!o3 (pqEn pERSON NAM l !FEAT (AND PREP BV SING ORJ 3PS 111 
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§ 5 CONCLUSIONS 

summary of results 

for § 0. 

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 rnetatheoretical consequences of the modular 

grammar theory, especially as regards f~lsification and in­

completeness 

6. We discussed a method of doing experiments 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 gramrna.tical function 

9. We defined a representation construct for functional relations 

in the sentence 

10. We introduced a typology of functions 

11. We introduced the notion of a functional inference 

tree. 



12. ·We recognized as a phenomenon the relational environment 

13. We defined rules for taking account of this environment 

(function-of-head/taking-objects) 

14. We recognized as a phenomenon the linear order 

15. We defined rules fOr taking account of absolUte 

order (position/object-position) 

16. We defined systems for taking !_account of relative 

order, in particular 

16.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 extensional and intensional formal semantics 

19. We discussed the concord phenomenon 

20. We defined the notion of case 

21. 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 regula~e 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 representation 

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 FORmRAN 

36. We implemented the feature complex calculus and the 

completion automata theory 

37. We constructed a set of co~puter ~rogr~s 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. 



futu're 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 more 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 production system 

6. Construction of systems that learn the linguistic 

information necessary to support the parser automatically 

7. Study of coordination 

etc; 
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transition function 0.51.,1.30,1.40. 

transitive 0.7. 

transitive closure 0.8. 

tree 0.12. 

top lo7o 



tree 0.12. 

top 1.'7. 

typology 1.12. 

two-way-list 0.17. 

undecidable 0.49. 

value restriction 1.83. 

Venn diagram 0.4. 

viewpoint 1.73.-75. 

weak generative capacity 0.35. 

zero tuple 0. 6 . 



Acknowledgement 

The author thanks his students especially Luc Baert 

and Koen de Smedt for the many stimulating discussions 

and their share of constructing the grammar and 

the program for semantic representation respectively. 

More information about these aspects can be found 

in their 'licentiaat' theses. 

In addition he thanks H. Boley for discussion on the 

representation of the state space, P. Reypens for help 

in the construction of the computer programs for plotting 

the list structuies and L. Bamps for writing the subroutine 

on storing the dictionary, Martha Palmer for proof reading 

part of the manuscript, G. De Schutter for discussion on 

the linguistic aspects of the system, L. Vanden Bosch 

for typing part of the text. 

He thanks his friends and colleagues for additional 

stimulation. 

He thanks the readers. 

He thanks Dora De Haeck for her help in creating the circumstances 

necessary to perform a work of this sort. 


	PhD_Steels_1977_Aspects of modular theory of language_volume3a
	PhD_Steels_1977_Aspects of modular theory of language_volume3b
	PhD_Steels_1977_Aspects of modular theory of language_volume3c
	PhD_Steels_1977_Aspects of modular theory of language_volume3d

