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MCt-f i   fir:' C:   shf 
i'.lil -, ~i t i n q   in'a-l 
.Mor. i,    »■■' "jijr .1» 

11 
i ir ■ s*   ; 'i   :'<V I 

f -in; 1 

Tins ii -iper ^ipsir r ; t'f s i n t *>**^ft t i* i *t«M * ptiV#l' #ftf ot # #'*tif«i#JHä.il on e f 
the We<."iinCl ^tru^tf!'-* Of'nfltufil I irtiV^t»' M ditfir1* fp'i''; pftviäui 
dein itjtiint < i, 2, ^. ^ > s* thit tfnaftt its-ijif f d iyi|»«4 Mhien 
hflV'     r oiif'•fi t r .■» t pd en  ift*. t ppi'titiitat isft  ittf**.  #ni obf^if ■(-.   #f»  tn# 
(ji-.-n; cclui-.-' Ini      uH'tch       t hB      fflpP »Sff! Ü t t 6n       if      OPftd'jCBi       ffö»       tftput 
- r-n ».-h'. ■-- äit.i (Kiragr np.i« in Inglish, In th'i ö#p«r I ftfiu«! that 
«. If üi, • MI •• ifi ! si» t$ent a* ■ gfit e*»cfpt fSf a terie* r#€i(. i ty J it ton, §nü 
eonr en »r;(»r     cm     öper.itton»    upört     it     ^öP   tht   tölutiü"  ef   ^  cIlB»  f.f 

sä päft of a runnlnri iyf*fa for under'»tä'-'ci i ftg 
■it langucicis on the POP6/10 at the St^nforä A. 1. 
d m flLlSP aiiu L!5Pi. 6. I shall mi in anyway 
. on-inio-Fcench aspect or th? work, buv It» 
oittlnt'^: empirical chtck of th» adequacy öf the 

in   " :.i-i^r'■• f tndi..;:"   tle&cribed here. 

ftjp'ii-.i- en tnt conit.f uc t ton o^ «he lin.yisttc nä«e izt I 
i;       :ti*i':ii,   T»-.•  prÄient   sy&tem   is.   to    my    Knouledcie     ,: 

• r   ;,;■ Phcns.lv"g       f.frgducef       of     weaning     structru^as     for 
i<; • ir^l     (apgyaee    available    at    isresent     in     terms     ot 

■■fotrib-.i>p.ru,   disambiguation c^   «.any-sensed i-io^ds  and 
6.»     ''urocivPi ,   pf   I   have   argued  glseiihgre   (2;,    ;t    is     not 
14-+inn of -i conventional theory froai linguistics, but is 
iflnVi   fiift^rcnt  principles  of   content. 

,    : • •■   nci?  ■   rjoa«,   the  system already resolves    anaphoras 
,i, ^i-i = -   o i   foncvptual   content  of   the   text   words.   This 
(.-•v      '   ^ttt'mg   up   the   initia!      reprf ientat i on. I 

or,,   ' •jije  A   'maphoras.     Por  exafnpit,    in   "Give   the   bananas 
■ ,    iiflot.ig-   thgij   äc.'i  nC't   ripe.     Theu  are     very     huncjru", 
;■,     it?     ho-ir     mode    would  decidi?   that   tne   first   "thc-j" 
h.,,1'1;:.  ..nrl   th«.-   \..ocona   to   the  monkeys.   It  can     :io     that 
f- >•    it   kn.eu*  ai'out   .iionkeys  gettiry  hungry  because   ti'it-.-y 

.;.i;'i  i-.i.ujn-tv  iiSviny  phases   like  ripeness  because   they   are 
|ivi      internat ton   is,   one  might   say   colloquially,    oart   of 
.i!   .iManir.g  of   'banana  "and  ''monkey". 

■ ,i>;' an "oxtenfled inferencs mode" of the syste-n that 
.;■ ■ Kind'- -if arjjmora exawple ^hat I shall call type? B 

• i. ihe CM- .» .'ttachment of "it" -n "..lohn drank the 
ii.- -ii ■* . And it fett ..'at m in his itomach". It Js clear 
,. -, ■-Linifi &8 tied to "whigky" rather than "glass", but 

• e fi..ii" is not immediately obvioi'S. Analysis of the 
•■.. ,.,)) tj.ji.sts th^tt tne solution requires . among other 
11: r< ■ -.üCM  .'.ju t va 1 ent  to the sentence "whatever is in a 

!..-£='s:-=o.        -.d- ■■■--. 



imiji IJkr. thf last I thai! cftM type B, in that the infefpnces 
i;. (.- ...lye tht-w ^re analytic but not superficial, 3y 
I     Mmpiij    m*jn     that     the    stntence  augve.   about  parts  ana 

1 rtyi r.fll jy tfue and not in any clear sense a fact about the 
■ i fi.iit raM-.tT about ths Mtanings of nords). Unat is meant 
i.i.ir tn th« älitlmtiort jetw^en types A anc. B will become 

tltt «eanir.y   fortnalism eniployeo  here. d > «CUfi?lort   of 

11    i 1 -(j    'i I r.CUr. 
1    -11 .i fyi tx C! t   : 

-    .        -   .   -    * 
iihn lit 

the cat i. and 
•-1      t o i- n< fi t Vp 
,Jo.f"l ,    n ftft <J   A 
;(    hu r>*h*> aft» 

f    thi 

s type C anaphoras, which require inferences that 
aH, but wsak qenera l i sot i ons (often falsified in 
th» courta of tvents in the uorid. Yet their 
ot In any sense a pr-coabi I i st i c one. In "The dogs 
I fifta."ci rm« of them squeal with pain", we shall, 
the rsferent of "one" (which I take tc be '"cat" 
ueak gtneratI sat ion equivalent to "animate beings 
»ate üelnue may be unDieasantiy affected", Such 
cited fuspi iiog$i.i| v=igue, and a reader who is 
t «hnuid asK himself how he would explain (sau, 
cf not K.nou Enctiish well)  the way he knc-i. the 
tliat 3#ntancü, It can narciiy pe in virtue of a 

t.yt cots and dogs becöuse the sains jeneral 
acJe «hateser wa? chasing anci being chafed. I 

it ht dots net come up wi^n something very like 
'ed. and It way be the nature of natural language 
i-i* til m. 

ititi 

od. 

far tjftrrl, then, are gsneral express icrs of part ij, 
fkCarthy'6 pJira»t} antf^re considered to apply only rf 
ff»ty corrfirmeo by th« Gantext.'What I mean by tK#t 
ff-ar in the cöuris ef iiftat fcllewa, but In nu case ;tt©_ 
ru yieic; dgfluctlve consttuences aoout the future 

world. Jncieed, theti : would be foolish if they did 
id's coyrae cannot be ctptuptd in that way. In tp* 
aijov»,   H  might  have teten  We  earlier   omner   that   made 

HE sYstfff's BASIC MODE Of ANALYSIS 

r'i<=. the system fragments texts f into phrase/clause 
fltinrh.-s a template to each. A template  is a 

of connectivity of, sefitan t ic fermuias as f o i i ows (uher;»- 
.owpfe« item, to oe described,  correspond i ncj  to  1-" 
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f.jiplt. ( Fl-i. ?12. Fi3)l5 a list of 

forftiuSa Fl itc. H ghowld be said, in 
•es of "teaplite", that it is not 5 surface 
mal undeflying »eaning representation 
unct.on with'th a «ryde patter, caching 
t text fragisent has no templates matchina 
were. SpfciSl routines ^re called in such 
approprlatt template Item. All this basi- 
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:- or   a   template  stpueture at   this pelnt by u^m^ 
■     rymg    notation! %nu tngl i$h^rm  in-immMt: 

>.-   m? ...e-simg repreteotätleft «f     Ines«-  MsrSm^wß 
•-.Ht;:?     system.        This  device   is   importAnt   in   th*- 
«T^iai   m   that   the csfttant of   the «Jtfatr fomit  eari 

.ir,.:-ro,..;   tn*  compieK  csdeo  forms   themselves  would 
f   . :a'j  ,   a  sentence rtid a uord- at tlse*: Bur 
o  , -srvte   that   the  rulet «nd  fotM 11 t»s «pr #,»##: 

'■ tr JC turea 
ou t 

primitives,     and     that     th*lr 
as  some still   seefB  to öellevg, 

tiiemtelves     to     stahd     for     their 

tasks 
lassag i ng 

th*n. te»p;Ate   tor   "Tne  olack  horst  passed  the wlnniftA A6#^ 
■   uri t ten   < i gncr , ng  any     amb i gu i ty     prob I m%     f e?     ^gft: 

Ltht  ljl,i.:<]    ted-ijy]    ftn«utnn'ina] 

.;j     ur      ,.!,   o.    tt^   agent-,   act.on   or   ofcitct   forwula«  are   nüssinc. 

wL'-f*'    »t   "'"   i"   "     "'        w'th 3 dül,,By element  DTHIS.   Thus     a 
ut?   fo.      The  old  hnu^  -.oiiapsed"  could be MritUrtt ^^ 

Uiojse].."-.. ice . I apsed3 ««»»OTHIS '":':    ift 

Elfte  u ! u) -;-   -i : _- ;•_ r ^ 

ill  ipt.r 
t I rf V  i 'K 

• •■  t ■..,..,.: tu...A Mne prtposi tior.ai phrases, we eorr*idBF the 
.--■n ,-, |,, ...vnt^d as a pseudc action, and the whole tempUte a 
H „...«MH.i .viont. thu? for "at the Derby", we have: s 

^i 
* 



THT ja (i •""•»{Deroy] 

Ahe) 

i lie 
, j * 

* t ^ 

t I-. 
[ i t i 

* t   ; i,* 

.ill 
)  , , ■ ■ 

n-Q\ii 

ui.it- 

( i 

i 0II   Of    .")    t 
It©       "letll:.!- 

n  of   eft'.*.1 

tasi     can 
in   -anpM'f. 

tun«  . 

^Uce«pe>ea of   fragments)   is   ther   a  netuork 
K%,   The    «nifiiates  are   interconnected 

cj.Bseci   in more  detail   bei a Oi), 
i:e   (htiuyht  of  as   tying  one   tempjatt 

un i c 
by  a   i »nk   of 

< , nil. • HI , 
ifili, n  !•. i 

f. 11 t    ■ 1 i   » ■ ii ton,   hod« 
'Ml the ■ i ■ t   ter.ii.L.f 
f ". il,:- '    *    .     . iiifi   täfBLi I; 

by case 
ßut for 

some 
a certain type : 

specifies the sort of dependence the 
- latt«.-. In the sentence "He lost hU 
nragmr.i,teti at tne c,troke) ue rföht say that 
? -en*.nee depencis on "lost" in the firM. 

■r the locative ense. Thus in the 
ite   tor    tne   second   fragment   uousel   toe   tied   to. 

tht   first,   by  a   link   laoeMtcl  LOCA. 
■   tp un.ch   the case   tie   t ies   is caIied 
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iit H,th adequately 
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k   fyst^sii because 
he  formula  for 
blew pronoun than 

1 tf eiig thened , 
». Jo, if we think of the formula fir 

*or application to plants, ue  see 

iU i V 

_■ r. n ■n:c5 of 

w i tn: n this f rameiiorK , 
to describe the basic 

we get a denser network of 
the appropriate refsrert 
wi th its rtfvalf, A IinK is 
i'  ^e network,  when  a 

"ripe" 
why  a 

abt-ve eyawuie for correct solution 
-■  to "r,pe monkeys".  The nay  in  which 

various sorts is described below. 

the 

-upe    A anapnor^s also constitute   ii.ks  Pelueen 
•■'..oun  var,abie   to   its  correct     referent, 

tonn  of   the wnoie representation 
Thi s 

obtained   from 

r i F:   F? (Fl     dependents)(F2    dependents) {F3 
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entat.on of a text paragraph is called its 
.tation). or semartic block". NU ewphasis 

* analysis of the input, and a reader 
of conventional grammar 
setting up this form of 
tor  the monkey-banana 

■ . ... j c"- '',; ..nil see that ail 
or:ci:     clone  in  the  course of 

F. An -yöüipie of such an  1REP, 
von oeiow «| computer output. 

k-tch-i m   the uat.i: Mode and its representation, we can now 
nut..vis and cketch ;.-, the extended .nferenc« 

^ f t li i s p?i:>9r, 

m 
;e mode that  ;3 
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■'itv^  .nn  dnapic""'i  iifHiftn  two  Of  More  canditiftt«? 
ity, in     the  cxiimpie  Jbout  John  and  his  sto 

o   fieci:ie  unether   th«  ylass   or   th 
t-.-  of  .vreftrred. agfnte nna  ocjtjc 
as   juperficial   conceptual    infer 
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s »tern is a tempijte 
ecticii and )t'jiccnta i n,jgntl 
2 on ±, and 4 en 3 , 
i to till out the caTonicat 
ects ate. Further assume 
hn" by the casic mode :, and 
we too that the isas'tc node 
reference of " > t" (' whieky,, 

en sucn a list o-f more than 
ption would not fiave been 

i.i^.i.- (row <rach template in turn,ana if ahi onl y 
the■ an answer word or 
i &  tht  unpac k i ng  of 
ait i oh   f secenci) f or^u i e 

to     ottier      templates» 
extractions:   t-ihici. »re 

inn;   (unere   the  first  uig.t   refers     to     the 
the-  extraction,   and  " + "   iinKs  words  with  a 

i on'. ii > ii ■    i   r fpr osen t ^ t i on  of   «. 
nouri    i < :■:■ «f. An      e» tract ion ■ 

c3>i.' ' I •' : noth those i,T the 
OTö th.i--.p? i cibe i t i nu ae link 
c     no    ..r>*ain     the     fotlcwlng 

-er onu 

ku   {1H   in   ;   Jonn  +|DortJ 

■ Rij   (DIRE   to)   John + part) 
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iHfticJtij   (Uih'E   from)   «♦CiiastJ 

I   ?tt   Wfi   in)   h}f+fto»achi 

»1 f r-t    fil.    . 

hi-,     itifn-Mfll       faprtftntjlian      i^e;     hive      acquireti       new 
ike     object';     tn«t  fsprttt.   Jn cansafCÄl :fBfM:,r'«sü-B##ly4l^ 
n e* *f .rtc t*-d  frow th* •»s'^tlrtg t*Mpift»s»  #i»tf tfiß%ithi€Ü nm» 
Ltiv  *!•?  iBiifäi».     It   is pöst«l»*ea   that  tnt g«nt#;#i}^n\ a*; thl'f; 
i ntormat »on  fraw  1^» datper     f*v«lt - of_    tht    f*F»*HÄ»     rf 
to     tiit    p'Oi*« of   unrttfitsnafng.     These  hew   forms   d i f f er 

ii^ii d     !öMi,ijiiffc     only     ifl     that     tliAir     jäcöntf       nocip,        or 
sen.     hos    hau J  tut  nawÄ CONSd onto whafsvsf/;tKe iiTiö»'uÄg: 
ttr  it-r..   that   iha  forn   (IW   in)   i i npit-r»dunrjan t   s i nee   the   IN 
ii:,.     fr,*.*     pr?Ct»tty     as .  cönta i nffen*.     ÄI I«   ^lh»   :Bftjii«ft 
n  can   .nrtlcät* Mtny clie«  bthse'thift conts1f»wni;i:.a»^1K:" i«< 

fiou   the :   .irtictiiar   extract iong. nere  raaa«,   svan   In 
ci   Knowlt'dtje   of    the   structure-  af ^Drn.uls 

v?4i ire-."- 'i'i* t*fylate tor "..oh--. ciran* tne uh i sK ,■" 
f-tructure of tue for«ula for "drink" itfölloHt thit 
is c«'jl.i5<?quei i i insice »he drlnner. This it becaute, 
the   fc-rMuta   fer   the- action*irInit%  «f'jB«#fVfe#-iifi 4t- 

■,on?ist9   in causing  t  I I^MFö  tü_ fi#   i«i;Tl^:lfÄsv _;»g«nt _ 

infftrrert üscauss  th# sa»»  foritu-ta «peat♦♦ #^ ;ti%ftf- tire 
irtnker   throufj.-  a aprtiflc ^#J äf  th» SM^ir, -Iftts,- 

p ot»  t He  dir«e 11«n-c*#« of   thg:-;f«top^ *eäpt#t#'i; -khartc»; 
iiaf   the  imitky  that >as «oy6#-fro«  ths ^fff«, -v - 

iftrfeci     from     th#    tfirtcttoft^ ©are     ef--'ths    li^r^h 
•♦'.e tever     Ihs    refsrsnf    Bf^vtt l:V__««   -ilKli»      i» 

rifi^'e 'i* area ue havg ohtiintd new- taiplrfS rttitt th#t 
Mvv infnrinat ton, but fliö not, tBpiJlf tftithfi Äfl^lnal ^»Wt, 
j >"«? In the deta» led trgf tftfnl'BipVby, ^toRe fff Stfts afcey« 

ted from txlräction, nore striftfc^ Safintä; tf^ ismmJrpm 
i   call   "repsching   the  seffiant'n-jSpieir".   ) 

In thti pool for ififfr^nce proctciure» um nrnt ftave fhav Oriplnst 
toaii;. s ii tea - that nontion either the vtr lafett^prsyiBun, or the p^%»iS;fg 
"anfuhr" rffferrrits, plus th* exiric t lonSi .Ut »Ito hay« »ffc«» to" aft 
invenJriru nf Cow«Oft Sense I nf erenc» Ry I i t {SStÜt) «hlcft: ar»; cf ^ ttj» 
for» f Tj T2J , uhtre 71 an^ 12 are f*<ep»*,-ffc»t ;}#>♦««# if I*» dr 
tjj* I r -1i_d i iin%. l .    " 



äftgiet in tyrfti first ug try B e«rQ-point 
to try .g idanlHy an angygr tä«piate(or 
in M-   tewputetsp  gjetrscticn)   without   thm  use  of 

Tumption heie, r.iö it is a strong peyshg I og 1 ca I 
:'!-.is 'n ijcd.-r to rajr'v» ths^s painful ifflblgulties the 
't-; tf-w ;i V/t-tng to use ths shortest posfibiB chain of 

■ ■.!!. An.-: ,» refo-polnt »tratsgy Ni I I, as H o&re, havß 
i Hn '•T-.;- '.if a cnali of CSI ir.ftrences) antf io if it 
i'ini'j*    i-.-vicie   the   shortest   chain, 

i-xaaple  und« 

■'I 

of  »atehint y- 
r  discussion,   becaase 
identify  #ntract ions 

■fij  ho»«»     This 
ohfu     analytic, 

u'i.i'e   4 or   tnt 
i    •'(,'   i n i t i on 

U tij  ?it   and   the uhisfey,   and  ue 
G     ffene    anaphora,     requiring 

o:pMj3i     infortsation.   It   should  tos noticed   that 
(defined  earlier  fty the  need  of  weak     Inductive 

:...   .tlon)   can atsB.pe  solved by   the sero point 
•-K*   -notions,   and  In part leu l ar   thoseVfroft     the 

.   -ir p   inciuctlve  »n4 nen-ana I y t i c . 

actiot 

to SOf 

-attgy fai 
subformu*a 
attempt to 

I v,jr i ab ! e. 

tst ueörlng down a,, 
occurring In an ansMgr 
find the shortest chain 

the CSI rules 
ar  proDlsm 

«t leads 

entence 'The soldiers/ fleed+at  the  nomin/anöj I 
im    exti act  a  fon» sftulvalent to Cs&ld4er« »f 

»■'« csn teli from the fsrlttla for "fired+st"  th4t 
H.l.ifl ta strike the object o^f the action. (Ja är» see 
.-iiraatipn of the ns^ertfOft I ?several fall OTHfS 

DU the rule IK ttrlKe y: •♦ [¥ fa 
alent to. say," I  X  strike  Y]  - ,IY 
thing in the »thlencs as given to parti 

ha in, and cause it to fit here.    Sines 
th suijf ormul as in the statement of the ru 
udcte liords ,  "fitting"  means an  "ateq 

eted 
»'SI. 
OTHI 

sau 
r ike 
the 

king 
and 

3] . 
d i e 

ally 
we 

t es, 
uate 

i t I lliftrs nowld be an, implausible, chain-cf rules 
I if,, other rssult,  naiBely  that  the -»slaiers 
re PiHi5i A . [K fir« DTHIS] - tY f i rs+at  XJ  -> 
tali  DTHISJ etc._*ftased on the a*suwp;tion that 

•jt-l fired at ("...rieHho  lives  by  the  suord 
"!  . But such a chain would be longer than the 

■a any would not h# preferred. 



ryTTC    Ulf noDt? 

I  vt 

Uli  I?-: f-Drresponjinij  to senses af words,   ifcj.:r«sEing 
*   the  t:.o;!y of   this  paptr   If csncernttf m th   the 
sti'uctufes,   ti:d   the  extraction  of   information 

•rtant   to ha¥t--5owe     gemriT     idea    sf -   their 
p * H t i on, 

i.    1    in 

. ^."T'resseöis il^ts, 6f stmantic efsjusnts, 
ft i.'rackets. The aienents are t'trtftr ce«e 
- ^t CAUSE. S^RK. CHÄ«tSE. or He«« iuch ag 
10. as esamplcs here. OMiment nan»! that 
it-Saxon menasyilabies, out there ar« about 
^ormai   explanation,   such as GRAIN,   y»ed   to 

are    also    flements     likeklNO   intflcäting 
nti.cdtea  by and   Initial*}   that   ttifttt     for 

such  at *Afi] tanimatei  to  cover  HAN,   BEAST 
.-  t.ckiltiefl  ,   i^Jst   elements  nave  a     neöated 

■  ei-•went   nsBE.     I   assunsiirhere   that 
thic   general   öorit   that  are     not 

ii   defense  at   thi s   point.- 

the  use 
lpc,ica I 

t    in   -,   formula   is   its   r igfttitius t,    reiftma   its 
yen.-r.ji   sort ml   item,   or action   ,     oh:    type 

rnrresiyonm     to:        foc eKamp I e,   ana; word 
ivnon !;eir.f HI I i  nave HAN as   its  heaft*^ 

A t 

of    -uÄiifflited    dipth. they    ein     be 
ffo  jjjifs  of/eiements  and  iuDf or mulai.,   doun 

pi-1 .i t ive-slements. This     protets     Is 
i-v;   up   tne   farsyia.   or   deeoaiposing   itiwtille 

ta-ic   there  it a    depenoence     of     ths;    left 
He  correspcntflng  right   i   thlg  aependeice   Is 

•;ic . ■ on 

i on   or ten. 

t-    fit 
fr Vf :"     i 

11 d be 
■■»■ i Opfei 
tip ver 

e the tnterpretation is uhMtelguous, 
r.ctions of the 11 emente ^In play. 
:        aiuaus       «etnt "a hwsan 
itt- always «nvectlon when in the r 

a   -quai i f ier     when     in     the 
art  He»)   and nm 

"rait 
ject   if   In   the 

-nee     we 
So.   the 

enveI ops 
ght   hand 

e f t, d e; i e n d e n t, 
is  a  agent net   an  oP+ect   in 

representation     of     "a 
ause  agants of   actie^ may  be  un«arked 

nmarkfeH.     Convsrsely     mkP     THINGl     Is     a 

S 



cm t i I , a UnAP     19 «lutgs # qualifier uhtn In tht left hand, 
I on   i n  a  p a i r 

♦   it, 1 

p*ll^ i  * 'JSl I  til 

tön   1S   t-.it   of   the  sswantic  preterencst  th^t     formulat 
*iidsr-   the   formula   for   "grasp"of   otsjentu - 

li*m\       SUBJi ((«PHYSOB       OaJE)tIiTHlS        (flAN 
il  SEfJbE > ) ! ) ) 

»tie ,.i 

■ f 1111 * t 

* 5UBJ jnd DBJE occur at the top ley*la ^i the left 
, jnrt at that ievei in iin action foraul^a they express 
?nt and object cf th« aetio^ concernerj. 

m lM* sense is an action preferably dsns by animate 
pnys.cai ooiects I«PHYSOB), and consists in a act of 

i, arifi -lone mtn an  instrument  (INST  N  the  case 
i? a pjr t of the bojdy.  Uhen i say. "prafers" here  i 

:hp preferreci sgenf gr  object  cannot he  found, 
.strtj,; t.M-, ulth Hhattvsr  is avallahl*.  Thus,  "The 
■O«  block" woulri nsyer be rejected; it HOUid only be 
fyji any poetlble coffl&stfng inrerpretatt-«n. that had an 
i  nave argued In fZI that this apprsa^i- to rules of 
•cpected consequences for linguistic theory. 

=*pect another formula to be avaUattle fen "grasp". 

iHUfl SUBJ) (fSICNvPSJEi (TRUE THiNXHi 

.in   -ictton, »rc-lBribiy done by human  beings  to 
principfes etc), namely of thinking them 

luatc,   ngns 

, i i, 

the banc mode aly*yi fi; this last formula into a 
r.f '0r "He graspitf tfie principles", and the other 
P mtn the tefcplati for "the boy grasped the toy", 
uretersnce and ssBentJc density technip««« dsecribed 
•^ ifiPr.? pretersnasi fop agent and oBJaot are part 
■ft  ccn, e-tual   irforftatien"  rsferrtd   to eifller. 

plj   to  clarllythe  notion  of   "RnoHrlnn   our   wau 

I     »npp-.i    not    b«      specified      by      SUBJ       case) 
at     the     top     level     in    an    action     formula  as 

«hr-.j  attach   to  tb» htao  of   a   formule   ,   as   in: 

MOTPLLA^t   FEELMSUSJ  HAN)) 

Jfer« of agents Daing to tne left of i- d6pendent 
p -jrtion, i£ vicilated, since MAN It tbs aoent for 
aw..   r.Mt  being   tne-hsad    of     the    whoie     formula. 

3 



.-ir.im-   m  ffearcft If   indicatecTög also  v.olating   the 
tha»  ..Drmcii ly    Bitie    the    SüBJ    case    eiement     the 
b.iml     inriin;.or )      of; _ the   paif   irtHhich   H   occurs.    The 

,t  ar.aiysij,   ,3 «§|, tnceuntertnfl SUBJ  a?   üependent, 
th.:   ^acjjt   to  follmi  to  the   laft". 

rver      iapricit.        Horeover,      an     ob 
^ctir-'rio   its  rJflht.   This  enaö IBS    US to 
n  of  rsy»  jnti  apparent  agents  of actions. 

-  1 i      'F     ''^'i        1 

hfc t 1 .-1 i       s 
iili-ifi,    it-   r 

K^STRIK  GOAiinTHING flCVEJCAüSF) J >}_ 

huiio« be i ni _ ps  to    ammste     Deinqs)      jo 
tc BJove   Ixfte bullet]   uith  the  ain   (GOAL   c, 

-.»nee  utAivI   isilht  object of  all   action?   to 
i_jg* fniy   of  CAgSE.   but   also  of   STRJl 

t     thft*afce    animate 
t 

■ *?! 

       ts 
 IK.   Hencv   the 

_ being, florecver, THING(thu 
•me agent ^1 HOVE, not; the object of CAUSE, 
jj  the meartiBB of   "fire^at''   is  cencernea. 

}-■♦ 

iHt-f    ii, th? 

''"-'!'^■•- w't"  a   oistiff-tion   syste» of   ten  cases,   uhich 
!":-      ♦ofrftn-T     w.thtin  capital   letters-)    the   semantic 
"•': " r",,?   ti'^-B-,   thir  questions     that    define     them,     anc 
-   r r.uf'ts  lypressing   then.     Defining  a   case   is   a   tricky 

rK-Mion-iftftlioc)   isrpeionaoly     aoequate.        Note      that 
^„».r.;-***   are  c.f_th^« parts  of a  formula   that   HOUIC! 

ticn  AS rAST OF  THc IWÄ«]NG  OF  A mm,   Th^  subformulas 
■ji  -,   ho» the  s.yMe« fpuld expres* the  quoted  words   if 
p.   text,   Mhan  they  uouM be  repressnted  by   a   template. 

Jt/who   for? 

!■! & dn 5 ;. 

'for"' a      norian"    -»     ((FEft   iMN)F0R] 

'Mttft a stick" ■*    t(u.INE     THING) 1NST] 

l'-et  belouJ,   TO,  FROfi    ,UP 
"froa the     top"    *   f(UP  PfllNTjCRon) 

rom?    atiMhat?    out of where?    by whet? 

• itvo  ouri' ■tg  mentibhed? 
'own« by a man"    ^     ((MAL    MANJPOSS) 

10 



oil; -•«■t     'hat    lIns'    -     (ITMJSWHEN POINTDLOCA) 
c   j,t? IMI «hat?  m wMt    time?    msf    whai?    mt    Mhai 

•|ft a glass" ^  H (((FLOW STUFF) OB.tElkmP  )THIhfGllW) 

'out #f wood"  •♦     iiPLANT    STL^FISOUR) 
f   HI .H&17 

1,(1; 

to--'t»r».jl    '^nil 

to ♦tr.KS 

nt   iih.jt  |HirJjo»e' 
VmFEtt «ANJOBJE)STftIJC)GOAL) 

11 H 
I     .3    ft(a*s^n(({FL0«-   STUFFlOBJEWRAPUHINCiföTU^Th. 
fihnt/uhQ? Jit th uhat/uhe«? ui thout *(ftat/wheBT; ^: 

tu,/ut-Mt «4* this done te? ^±^3 

—ftinvf    f?a¥*    negative    »orRs     l#t«ins     to    jlittional 
.   »JOU'üSS.lNOVIN.   MOTWTH. - 

I,.-,VH     ;.f»-  fuiict .ons^^ 3nd    occur,   in     tuo     »erts     ot 
anti   IHtrs, In  formtiise they    escpries    part 

1  i.vr «i --Ante,   Thus  «n 

li n.CflNHKFLOW SfWF)SOUR)THlSCJi 

-i.ik 'i.m-L a liquid source (FLÖII STUFF) . and" is in » 
tNG* Th# oihc" funötion of these elements is, as 
, the rmnf of the Cle between the tempi ate for some 
put *   .jt   another   te«pjate 

uf Ui« elate of cli**eetion case : fle^ents WTO and 
-   ..niij^«   me   ineisSator  of   the care  of   a  fifagiuent, 
CnnvifL.iily  POSS otcufs  only   in   -ärinulgs,   nm^mr     as 
fi aaMMrt  case. 

;  on!«- inciuciet,  i« a ferwuta »hen   it   Is »pecifict 
a»ptc-t  ot   the case  is   invoivod.   In     the     formuta 

■ fcaeprev,     ne   i nc I ufi* a direction spec« fl'-at ten   for 
'iNiiittJ. Hotiever, inthe for»uia for "movr11 ue do 

(i-^nt 1# or FRüfl, eten tncugh «f¥e*ent must-in fact 
en, since have no feasanao i e eilwetat i on moout it 
-rii". Sentences cent inmg "iiove" way very «ell go 

■ i; ( ec lion involved, tit its atsdeiation uljlj "wove" 
oir. itrary and sie co tot expect-any c -if inaction of 
tiouUi.   »ay,   resolve aribigui ties*       ',      this  -reject 



•     ITI     this 

fro«    ot*er    systews    thll    do   «rgate    cas« 
Sssec    ol     actleftt,     uhlth    are    essenti* I ! y 

exampl«,     and    so ue feould claia unhelpful 

*,    *i 

ft 

.- mot 

iftitc   Lifp#fc  reprsaentat is.i 

of an IRE? for a pair of Eßftish 
the biocK is yhe I i tt;:struct»jrs detor-ttoed 
the basic »odi of qparatiori» Trve ^enly 
is tie presence in tjt of the: stereelypes 

entty.genertttedCsee Wllks an# Htrsfcftvltt 
, as fenerateii fron tfe« hlocfc, is written 
locK Itself Isr diagnostic p^*poses.r' The 
ve stereotypes are irawn Into the ftLocK 
ths ^araiulas.^The prsfess of generation 
fifi af the blwifc. 

■ i.   i 

uüt of 
t-s-e 
onfi 

MIIH 

'Mi 
ff Ott 
öT-pg t 
riseqU 
rer.-h 
the b 
ns-f t i 
U t:fh 
rappi 

IKE mm&s ALTHOySH THSY^ARE WPT RIPEI öIEY ARE .VERY 

.INGES 8IEN Oir\ELLES « SOIEMf^PAS HtiCS   I 

uoi 

lHJI|f.i- 

(  II':'      ■ 'ii 
fÖJI.Iti- 
f f-fjkiitj! 

Ii It     ( ' ' 1 

fCAf, 
l i t w 11 

HUI Hi 
01F1 
i    t ( 
HOtl) 

(■EX    NIL    Uli. 
*Ft-JT  BSJE)   GUI) 
UAMSli   (DÖJtf^PL 

HL    mtiKE- ¥»f   C 
ii W   liThlS WOJ 

(ilA^C SlMGEl) 
■   4&|¥S)   CCÄ   ( 

SENSE)   mn 
(SPRES * jilE 
) :t(IS QttC 
YOIR {oTfrt Q 
CtH  RIPE  tSÜR 
it niNocan 
s.t:KPROMl fl 
im f01RO& fl F 
G^OSJECT AfRA 

FUSE) »mi) 

UaPCL))))     A 
Gim (DONMEft)* 

(CCTHIS    OBIIS) 
ffffUCH   (lifcANl 

TASTE 
'))   I 
FAIM) 

PKIM 

ANT)Jfi6ANANÄ 
(PTQ^tiVE)  «C 
PT&ilL)   UTtfE 

NIL WL NlDi^f 
BIEffÄE   (SUiC* 
T))   fit JE PLAT) 

BEH    ARE    III 
T    TlftflSTY» AfBi 
PELÄi)     (iTÄ)) 
) mt NIL Nft 

(FEfll^ANANEtt NIL 
I n*BteoB AJ¥H S 

(nuca ntiAN tiKE) 
(ALTHaiGH  THE* ARE 
D)^'  i    tiiaucH 
))   fWEY BA«<AS) 
S 0&ÄCT    HUSGRY) 
R   (CJTOB Q ÄIF)) 

fttfLANT    BOSS) 
(tTÄY ARE» VERY 

j   AV'O 
UN 
lÄirTE 
Eftv   ( 

) tittCTHE r tftUCH ^(MAN tiKE) 
ASC ftBR* ))!- UPRES 48E BEfl ARE 
Altlli- HIS OtJECT THIRSTY) AVOIR 
ID) AVOIR fDW03 Q PEIR)) (EIRE)) 
STATE)   KIND^J  HUNGRt  (AFFAfff«  }) 

■RfS)))   NIL))) 
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HI 

ii I r»tended     inf#rgnca 
.lock and repaeks  Ifi 
lew ».nswlecigi not ewpl 

an 
iab 

tries     to 
e.     ttiat 

«ode: the REPACK' 
the EXTRACT rc-itine 
icit in thg test 

link an an6Mer T-ferw to ofie 
f«    a    text    pronoun    giving 

MMPiÄrt 

»pi- 
»ltd i 

■ p}> i ä 

I Itfcr' 

«ray fiadrs In the I REP wherever possible 
epresentjtion to ihe extraction proeedure. 
| wmpiex   IOPW  ef  Inferancs,   se«et'ries    as 
iut,n*s  on ahlch  we are  concentrating  hsr«. 
re., tnat these procedyres are mutually 
ititaii   fashion.; SB    we    way     legl t ima^elu 

i.ne   H   sintiia^process     in     ttiii    -way. The 
.p  do'.« by ÄtPACK,    in   ins   construction  of   a 
■'a.-1 *a wj ti particular action cases. 

M   i r-ji 

»it"   ■ i 
i.    ft'*' 

rtone 
th   a     i 
t ectiCH 

?n TX' 

a   tÄi>: 

B     tirn 

mal extract ions dpn» fro»; the "John drank 
, u~ ylll ses lhat ine new T-fonts 21; and 
filling; in a duäfity agent in sower tawplale 
teäpiats. Thus fro» [2 D4RE i D1HIS froffl 

i T-forp, nuisheraj 2i, fwh-ieky (DIRE fro») 
by (iiling the *duBiny agent node of the 

=." H! in the for «yfa for "whisky1*, and 
5« marfcer into tfte psrudo-actlor,, Thit te 
tlon proper, since the T-fora ohtalned 
•assort ien,r already in the representation, 

tr-actien   is  a  new T-forni  altogether. 

H-iinyu 
n r,   fiLini.ty   ; 
ln*fl  fill |h 

If. ■    (1 a 1 

repla-sauiB and unrepliceabie cases rouohly as 
ft dn" the  sscond  (instryjnentai) teup late   for   "He 
ilib"   cannot   Be     replaced      to     yield     any     for M 

{!MST withl a+ciuil.    So m »ay say  that  ths 
irehlacc>tibls.       But    4hi    duMy    agent      in     the 
»Ia5e;  of    "He    tooaght     the     flowers    /   for   hie 
i   to yield j     form     for     [flowers     (REEIP:    for) 

■ pirnt   cose   Is replaceable,  and   is  replaced  Oy 

"an  be  iiritfen   in LISP ai 

.Er-ACfCfiREP)- IREPR 

13 



Mt 

- t'"--- i s-i» • » t'.tcU I-fnr», or ♦eEplaie-Mke Hg», ir. i REPft In turn 
«•■' -: ■ ' .■ •-• • *, mo-üfteu if necessary. in a i^ew block 1REPE, 
•••*"<■ ifi    1  formr     esctftatted  fre«  it.   Ät  pressnl,   extractions a«*1? 
nli?. . i.    ft um ^.»p i ,-i tn -  tSSt  contain    either     one _ sf     tne    ps#sible 

■"••      '*•••-    r>t     the ; 5?ariaötes €►!  the probis«.     The   for»#i*  are 
>■   -      ..uii--.it.iA.J  n   forfctilj   for  a uarü on   the   list  ANS,   tfte Jatter 

.••-■".••,>■.'.     • •>* of  uho*» ho€lf»s   is   {QUERYtlARK  THISI,       Any   ts^iatej 
im* ^ •-ti t t! i ._ i irtoi   an atv'-iier  or  a    ¥afi_»b»t    are    alaply     transferred 
in»-ti.ftui-  ■!     'rrifJi    li'CpTi    tu    IftEPt. 

fiiM--,:«ii.    .}..?,.--i    i   foim  of   tn* extract iori rout ine  at  the   top   levfrt   is 

EÄrfiÄCTdREPR AKSJ   ■*  1REPE L 

1 iiir ri|»i . i •. s.i#i-i^fc in turn, ue first consider those procesme« that 
,.•<•»• »u i ■, > i N»cn thojp iifcicn produceneu T-forus from it, |ri th» 
i Is - *_    >  it    :r,j .j;   ronf Bnoipwtat tons   to fc with negation,   anö «tth  the 

4   „t,;,,.-»   t... :. il.j jjs    neg-ited,     the    negative     its»     In     Its 
r»H-.w..-a  öü'i   the; head of   ths. corresponding action  f nrau I a 

.   ! i . .j'Jt.c    ,;;     ti«^   s-ubsequentjg    appliad    Infer jnce brutes 
i  iv ■ii_f?   Mir--  iic t i^».  Thus,   Ih^lJ: notation,, ue would achieve 

.,, I,,|I;I..   t^a   ,-odoiCjetjui valent df ' -» 

»    ri«tt»fin} - iJotrti   not+dr i nK   ßinj / j*:= 

and a6j«.-ef for-Mila is then scrutinised by the ^«estlon 
■ 11 i «ify     tiiM     arejerence     e*ppsssed     toy     the   ccrres^ndlng 

t it 4mm<i not, doCT any "of-pKrass" qualifier of it iMm so 
If     to,     replace« the    agenttor object  Oy  that   "of-^rase" 

it   it .#   triii»  anewt^r  object»   _V ?' 

äs?i«"If+ tjinel   ■•   iJohn  drenh. nine] ':; 

n d.-anK  Hin»! -»   (Uomen ^anli  wine] ;■; 

f  EXTRACT   t^es   the  actJ«r.  fornuia of  a  tempia%«     and 
H  seeking cl»e hea-.i'i.   iother   than SIJSJ and 

it a'r;r.   is   Ittirtpfaceable,   and  ,   if   i^t     Is, 
ininl   tragmenfr to  see   If ffiPACK  has  wneady 

If   it   ri'.ir   ijfBiir rep i «need  it_!s   forgotten,   thus    awplding 
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i.fHi"-jiu<-li  a   re'ilateaent   by  flBding   the case  name   ItaaLlf   in 
. c'lan    of   a  5u#*eeding   teRtpfate,   and a replaced  dtgmy  as 
indlnti aaf-nt.        i- -•'= -:. 
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k- If -. i i 1 .& 

14 



,    tl 
11 

•Jtnl 

if t 

■KCiitpie,   the  cfipendent 
th# neu t-for«,     fi» t 

■,   on findino a potent 
p   lave I   e*   ♦H# action 

1 fy    i t;   u\ tri    the 
i f this eäi Le ao 

plate ifc use#. as 6e 
♦fo« the action for® 
ue fino the fjsal eis 
t the attempted acti 

l_i *ANi which can P 
hiaIn template , nsp? 
ct of the neu, ewt 
tr"   is Bere   snecific 

of the ca 
his case» as 
sat agent or 
formula ol t 
main agent 
ne, the agen 
ing »ore spe 
ula In the t 
e in [fi^eci 
on. The ohj 
e ineUm-Uat 
Iy{THIS KÄS 

f* acted,    t 
tnan "ani«a 

11saent 
th every 

58 
»1 

he tcMpiate 
or object 

t or ooject 
ci f I c. For 
ewplate for 
till, MI th 
ect of that 
ed by the 
n. So the 
for» [John 
te Pe i ng*. 

■ tpi'*, iiirection, location, cont airsne^t _ and 
it prc'vAöes   the  neu psewoo-  action«   and  the 
He'l ae the deper.oent  of   the case e! emiht. 
ol iousi it is th* highest level object 

le action that doftinates th« case (toHts 
;ul3). 

^ in "I pour the uine* 

iSut) iHiUIRAP THlffi) TO )?10VE) CAUSE)!) 

Huii.l.    i'i 

tftt 

cm 

h  the   the 
GiTO».  - i 

of e 
Bee 
L OBt 

«h 
he 
♦If 
an 

s 
one 
es 

rmuiaithe direct 
yina that the IB 

st levpi ooject in the forwuia, 
tainer, op (URÄP THIMG). 'The c 
ose highest le»ei oB-|ect Is 
pseudo ayent mi the neu fKtrac 

ieo uith the ooject of the I 
tl that becoMes the pseudo»agenl 
pecific that ■ilpuld1'. it 
s the object of the *iw T-forn» 
the action  so «#  get an  ewtract 

CFLO 

ion 
äJM 

> s 
ase 
LOW 
ted 
o I d 

of 
is.- 
and 
ted 

T)^   (TO POO)   IURAP  THINK   ) 

w+containsrj 

to     the    representation     IREPE-    produced     oy 
e   inventory of conmon  sense   inference  rules. 

(IREPi ANS CSIRI  -• AMi* 

15 



;i'i    Mi-  or   j-ys^  iuölist  of   it,   pr«f»ratoiy  containing 
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r if- U'cf c*ro-p&»ot strategys trying to niatch son» 
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ciple  uf   infer#nc9 st  uorK   \s  to  sttect   the     shortest 
of   inf?rence5,  on  the  assuisption  that  an  amblouity  of 

thi-i    ot '   srioijltf Jte^ sol-ed   In  the^iast     shallow    way 
the ituttiön  becowes  intolerable  for  the 

■pemt eslotion, if availlhte, will  always 

ht 

ol   inference. 

JM   tails,   the CSIRs  »re ealled  ,   stored  ms  & 
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't. ml   cturfc»- .1  mors pe^ spicuous   for» ofi      ^ 

'   tiÄNl   2) j  "   i   {wkni  2)   {MOTUP SE)  OTHIS J 

_s 11 ike 
cwerCluiaer  c I a*s of  activities   than  ^mplv 

it   tjtfuid cover at     leaet     "hit"     "batter'' 
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ifieH hy the rule «Hh the fermul« for "MOisen", - It 

'e~*" ♦f1 '^ *he inference rules are *#ry M»ä in that 
»f .:. ritte like the present :0r,e is- perf»itiy 
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" n I i-*tC t 
'.jifi    ,,i 

it Iwct lon^i» CSIRs     is    whether     or    not     negation-  is 
tnifw.     Th»    negation    of   -the    action   in a T-for«   is 
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it saw« analysts to a sentence li<e "^ohn 
irjoii / af,ö he kPHjw /tnat he wouia yet It", 
fro* »t '5 tif acid ftol "WIPIOOW" artB HE 
m the flrtt and fourth 1-forms - with some 
il 21   ^ I  <*ANI   J)   have 23 

I* tiit» same s*ni*ncfä hud concludsci ",-, . 
* i l" «* should hove r»ciuired the same 
r, this rule has its "consfetjusnt" action 
#1 "f   it  »s  iireisvant   to  its application. 

t e f.cen to U« non-cleduct t ve v*ry c)«*rly 
ou't us *aici tooe o*-tl,e forBA-tB v^iB) , 
jptcontcnl   uhate¥er   in  a deduct ive     syste«, 
iific'  necessary. 

'ARTiCULAR uOflPARiSCiNb \: 

it h? coniiciereo in any uay adequately 
ie h-n«. anj very clear idi-a of «hat 
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ide.r 3 con?, ioersol e vocabuiari, and range 
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:?ri   inventory  of  CSi^s. 

s ihif ewtenrtea mode Mill a iss ce titose 
ourso 3Mi)i'ju ty procedure to hacK up" the 
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■ ■■■ ia Al aoewt the notion .of "Inference". Let mm 
in- ..byiousf not from dry BOtlves of clarity, but 
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üiCtiün,   trus   in  all   possibl»     «or Ids,      and 
.üanintjs of  tti« tJOrds  "Eng! i »ri»an",   "Cecit" 

iplu  and  scJely,   snci     certamc. 
to ne   irum for  satte English C» 

«er v a i i cf, 

truv in al' possible uoriüt, a» they say, 
--.■;' M* "irlänauiar" and "three sided", "n 
■. :--':i oy saymg that the pr*»«s-* ntissiny, 
nauiiUj  "afl triangular things are  three 

our purpose« o^ «ii i this ciop«tr t ic and 
:.itipn? Siaply tn:s: the ewtra-conceptua I 
id-1 ienary, that is} tSiR inference*» of the 
this paper proölems 'n text, are of t^p-e 
ouid function as part of a deducti¥t system 
-nt 'ndwetively unrefiable preaiisses to 
They could thso function yithln established 
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