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A PARSER FOR A SPEECH UNDEHSTANDING SYSTEM 

by 

William H. Paxton 
nnd 

Ann E. Robinson 
Artificial Intelligence Center 

Stnnrord Research Institute 
Menlo Pat"k 1 California 94025 

Abstract 

This paper describes n parsjng system specifically 
designed for spoken 1·nthar than writttm input. The 
parser is part of n project in pl:ogress nt Stanford 
Research Institute to develop a computer system for 
understanding speech. The approach described uses as 

much hcul*istic knowledge as posslble in o1·dex· to mini­
mize the demands on acoustic analysis, 

Parsing Speech 

Parsing continuous spoken English is a signifi­
cantly different problem than parsing written English. 
There are at lel.lst two major differences between spoken 
and textual input. 

First, spoken input is not ns easily decoded as 
text input. There nre difficulti~as associnted with 
estoblishing the boundaries of the particular words in 
tho acoustic stream, with accounting for the vnrintions 
of a word by different speakers, ror different pronun­
ciations of a .word by the some speaker, nnd fol" diffcl'­
ent pronunciations of the same word in diff~a1'cmt con­
texts. Rccogni tion of spoken input wo:rds is tntich more 
complex and much less rclinble than recognition of 
written input words, 

Second, spcceh provides information by prosodic 
features--intonntion, stress 1 p;:~use, juncture,l, 2 For 
exnmplc, intonation contours, the variations in pitch 
ond 1·hytllm in an utterance, provide clues to the loca­
tion of phrase boundaries and to syntactic }'elation­
ships of the words, (Work is now being done, pnxtiC\l~ 

lurly at the tl~lVAC Corporation:: and ::;.t the University 
of Miellig;;m, 4 J" on how to ~xtrnct such information from 
the acoustic signal and how to :incorporate it into u 

grnmmtu· for the comput<•r.} 

A Stratogy fol: Par,sing Speech 

ln one apjn·nuch to ptn·sing text, the pnrset• rends 
the input words, looks them up in the lexicon, nnd uses 
their syutnctic fcatul'es for guidance. This "pproach 
is much less dcslt•ab1c for pursing speech becuuse of 
the problem of reliably sepal';;tting nnd identifying the 
input wo:rds using curl'ent ncoustic teuhniqucs. 

!3ccmJso of thil!l linlittltion of ;;~.coustic recognition, 
wB hove chosen to r(:stdct the detailed v.cou::;tie pro­
cessing to testing v:ords tlwt hove been hypothesi?.cd by 

the parser on the basis of n wide rnnge of syntactic, 
scnmutic, nnd pl'osodic kno;l·lcdge. We expect tlle shift 
to veJ•ification of pur:,scr-proposed word:;; to lead to r:.ore 
l'elit~blo ncoustic decision.'7 ::;ince the vcrificaUon 
tllgurithtn::; cnn be tnilm·mnde rm· the individual words 
ami can tal<o context into consideratjon. ~toreover, by 
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hypothesizing words in order of their likelihood :in n 
particular context, we should be able to reduce the 
:we rage number of incorrect words proposed and, hence, 
the potcnti<>l for errors in acoustic rccogni tion, 

An early version of a system partin.lly using this 
npproach hus been put together b)' making modificntions 
to Terry Winograd's program. 6 1., OUr neW system is not 
dixectly basr.d on ll'inogxod 's program, but jt reflects 
his influencG. It also has been influenced by the work 
of Bill Wood!'> and Uou Kaplan on parsing systcms.a,9Jl0 

While keeping the approach mentioned above, the 
new sy stern differs from the old one in many ways. Sig­
nificantly, it uses a "best-first" parsing strategy in 
place of the more conventional ''depth-first'' strntcgy. 
noth strotegie.s are designed to deal with "choice 
points" in the grammar--places where there are several 
ulternotives for continuing the parse but not enough 
jnforrnotion avpilable to decide among them. With the 
depth-first strategy, choice points are handled by using 
"b>:~cl<tl•acldng." (A single path from the choice point is 
pursued unti 1 an inconsistency with the input is round. 
At th:rtt time, the p;\th is permanently abandoned. The 
parser is brtcked up to the most recently encountered 
choice point to try the next alternative.) 

There are several reasons why this depth-first 
method is um>ttr<~.ctive for p<>rsing speech. First, the 
uncertainty of ncoustic recognition makes it difficult 
to decide conelusivcly whether n path .sllould be ab;:,n­
doncd, With speech, it m>:~kes !:".ore sense to de>:~l with 
the of <1 path than with " eategori col acccp-
t:.mce or :rejection. A second obj(~ction is that the 
depth-first strategy mv.kes it i;;;possible to hypothesize 
words in order of their likelihood. Before the other 
nltN·uativcs at u choice point can be considered, oll 
possibilities for satisfying tbe !irst alternativ~ must 
be e:cplorcd. Thjs foroes the testlng of ~ words cor­
responding to the first alternative rel~ordless of theil' 
likelihoods. A firml obj(~ction to the depth-first 
strategy is that it explor1;s muny more false paths than 
-a strntegy using heuristic knowledge to guide the parse. 
Extrn false paths ore purticul::trly bad for speech 
because of the high cost of the acoustic tests needed 
to detel·mine that n path is n dencl end and the danger 
of following; fnlsc puths further than necessary due to 
uncct•tnin ncoustic recognition. Research in Artifieiol 
lntelligence has shown that substantial increases in 
efficiency can t'a:sult from the application of heuristic 
knowledge to guide settrcht•s," Equivalent gains should 
be possible if knowledge is us12d to guide tho search for 
successful parse, 

*Sec for instance Nilsson's book :;md the work l'eferenced 
thcre. 11 



These considerations all support a best-first 

parsing strategy. ln this npproach, each new path 

rcsul ting from a choice point is assigned a priority 

nceoJ•ding to its estimated likelihood of leading to u 
correct parse: The paths are then added to the set of 

all pntlls that have been generated but not yet extended 

during this parse. The system follows the highest pri­

OJ:i ty path from the comp1•ehensive set until its priority 

drops or it reaches a choice point. lit that time the 

cycle repeats. Since the new path chosen need not be 

ona of the succaBsors of the previous path, the parser 

will not necessnrily continue along a single path until 

it rcachcs a de:::td end. Instead, it w;i 11 suspend a path 

when there is an altnr'nntive avnilablc with a highcl" 

cstimatred likelihood. lt will resume the original at 

a later time if it becomes most likely ago:in, 

The best-first method twoids the objections mndo 
to the depth-first strategy. First, it is not n<;:ces;­

sury to t!ecide conclusively that a path is inappro­

priate, to force ::1. '"yes or no." The gnl(lations o:f 

con:fidonce in acoustic tests can be reflected in a 

range of prioritles. Second, words can be hypothe­

sized in order of their likelihood since thel·e urn no 

constraints imposHd by the parsing strategy on the 

order in which paths are explored. 

nur..bei' of false paths explored c;;rn 
J\nd finally, the 

potentially be 

reduced by using h!HU"istic knowlcd10;e to guide the 
pai"l;t1. 

Of course, this potential for J'educing false paths 

can be realized only if extensive knowledge is &ucccss­

:fully incorporated. Wino10;rad !!lade a noteworthy step in 
this dircction by 11sing scl'i:antics to filtm• out unin­

tcrpl'tJtablc phrases us soon ns they w<':r¢ p::n•scd. But 

r..orc can be done; knowl Cdf,;"e can be used to guide the 

pur,sing t'atltcr than to act simply os .a passive filter, 

and .a wider ran14e of knowledge can be used. For 

instance, in addition to semantics, the parser could be 

gujdcd by such things us prosodies, statistics regard­

ing vocabulary :::tnd syntactic con:struct:s 1 models of the 
u:sct• nnd the dialog. 

Control Structures 

The attempt to incorporate more knowledgo may 

appear foolhardy in the light of the great complexity 

of existing systems. Winograd himsolf has rema1·kod 

tllat his program was nearing the 1 i m:i ts of compl·eben­

;dbility; our early system was ccrtninly no hcttcr. 

To combat this problem, we have introduced control 

structures to encourage tho careful, systematic usc of 
heuristic knowledge and aid clarity of the parBcrr. 

The control structu1·es diff<:>rentiate bet11:een the 

priority functions that embody tho special knowlcdg;c 

and the other parser functions th<tt embody the grammar. 

The grnmmar functions o.lon<: define the possible patlls 1 

~hilc the heuristic functions control the order in 

which the pnths: will be e:-;plorcd. In tl1is way the 

g-rumnnr is not obscured by l:llc logie needed to assign 

pl'iori:ties. Tho division is maintailled by providint?; 

each nltcrnativc witlt its own priority function. This 

both furthers the incorporation of l<nowledge and sim­

plifies the development of heuristics, W17 do not have 
to try to build :.m omni!lCicnt sem:::~ntics mQdUle capable 

of c-vnltHl ti ng any conf j p;Ul'::J tion; our sy~Jtem will use 
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the po:rticular scmrantic considerations in conjunction 

with other relevant informution specific to a place in 

the gramm;tr. 

Control strtlctures also repl,;;:cc GOTO's with func­

tions thnt give a clear and e:xplidt form to the stun­

dard pursing operations such as listing alternatives 

and idcntifying optional elements. We agree vdth 

Dijkstra and others who find GOTO's particularly harm­

ful to program clarity. '1~- H Many other parsing sys­

tems have treated the progra:n as a collection of lobeled 

blocks of instructions with control transferred at•bi­

tl'a:ri ly by e:-:plici t l'efe.rence to labels. This amounts 

to the unconstrained usc of GOTO' s whr:t.het' tlle particu­

lar syntactic form is n multidirection branch statement, 

n state transition, or a production language rorm:alism, 

The elimination of GOTO' s is probably the most impOI'tant 

way in which the control structures reduce tllc complcx­
i ty of tlle pal·scr. 

Finally, tliero nrc odvantages in developing the 

control structures as an ext~nsion to the LlSP languogc, 

Tlwso include complote freedom in the usc of procedures 

for stt·ucturing the system, availability o:f the control 

and d~lh manipulation hcilitics of LISP, and compati­

bility wi tll standard debugging and p!'Ogrnm development 

aids. 

Defore describing the control structures that have 

bcon added to LISP. j t is useful to rr:view the overnll 

pa~·sing strategy nnd introduce some new terminology. 

As the system attempts to understand nn input, it uses 

the grammar to generate "'- sequence of paths, Corre­
sponding to each p:::~tll is a "process.'' The likelihood 

of a patl1 is determined by priority functions ;;rnd is 

l'eflected in the value of the priority for the process. 

Priorities are positive numbers whose values arc irl'el­

cvant QXC(~pt to csbblish on order of nll the processes. 

The highest priority process is run until either its 

priority drops as a result of some test or it reaches 

a choice point. Jn either case, control is trnns­

ferrcd to the highest priority member of the list of 

processes. Parsing continues until an acceptable 

intorpretation of tlte input is found or some resource 

bound is exceeded. 

Witll this strotegy in mind we can discuss the 

actual control functions. The r..ost bosic of these is 

ALT, which is usml to list alternatives. lts syntax 

is (ALT ultl ... ttl tnL where each alt 1 i:s of the form 

(nltname altpriority e1 ..• en). Altname is a unique 

name for this alternative, The usc of the nu~::.e is 

described in the section PATHS and MAPS. Altpriority 

is evaluated to detcl·mi nc the priol'i ty to be given tlle 

proces;.; col'responding to this nltei'nntive. Finally, 

cl ... en specify the action for this alternative. 

Actions can includ<! calling other control functions or 

procedtu·es that include control functions. In other 

words, there is complete freedor.; in dynamically nesting 

control structures. The c ffect of th<" ALT is to replace 

one JH'OCess by several new ones. Eacll new process 

independently cnn continue the computation stal'tod by 
the OJ'ig:inal p1•occss. When one has finished its nction 

c 1 ... en, it can immediately go on to the statement 

following- the ALT. 



A second control function is OPTlON 1 which is 
UsQd to identify option<Il contponents in the grammnr, 

Its form is (OPT!Oii optname optpriorities e 1 ••• en), 
Where optname is a unique nrn::e for _-:this option, 
optpriorities evnluaten to n pair of priorities, and 
el •.• e

0 
specify the optional nction. The first o:! 

the priorities is assigned to a process that will 
execute e 1 ,,, e

11
, and the second ton process thot 

will simply go directly to tl1e successor of the OPTION. 

SEQUENCE is similar to OPTlO:!i. On entry to 
SEQUENCE the process splits -into two-one which exe­
cutes e

1 
, .. en, and one which does not. Ho11.·ever, 

unlike OPTION, the first process reenters SEQll'ENCE 

after eompleting en. This leads to computing another 

pair of priorities ond spliting into one process 
which execut-es e

1 
, , • en a second time and one which 

does not. ln this manner, the SEQUENCE statement cnn 
be reent-ered an nrbi trary number of tim-es to parse an 
nrbi trnrily long Sl:!quence of constituents satisfying 

el · · · -en. 

Tbe fom·th control function is OPTlONALIF. Its 

form is (OPTlO~ALIF condition name priorities 
e1 en). If the condition is true then e 1 .• , en 
arc optional; otherwise they al·e required. The name 

and priorities fo1· OPTlONALlF nre like those for 
OPTION and nrc used only if the condition is true. 

The final function is PARSE, used to cull the 
program for a tp•ammatical unit. Its syntox is 
(PARSE unit arg1 •• , n_rgn) 1 where unit is the name of 
thG function to be culled for a gr::tmmatical unit ;;md 

nrg1 ... argn nrc optional ~rguments for that fuuc­
tion. The :result of PARSE is u pnrse tree for the 
unit. PARSE nlso plays an i:::portant role in the 

implementation as discussed below. 

An Exnmple 

Having discussed the major elements of the parstH", 
we will now present u stlmplc grammar for n noun phrase 
{Figure 1). Unfortunately, an example s~nll enough to 

present here cannot fully demonstrate thu value of 
this approach in developing a large system. But this 
example cun illustrate the format of n g-rammnr. List­
ings of :t"l much more complete grammar nre available 
from the nuthors. 

The example grammar is n LISP program called 
t{Q!J~GROUP. The first statvment in it is un ALT. ln 
thLs example, the first ulternntivc is 

{ARTlCLE (i\RTPRESENT) 

(\\'JJTYPE AHTlCl.'E}) 

Al tna:::e is "ARTICLE, " <tl tp l"iori ty is computed by 
the functiou ARTPRESENT • nnd the action for this 

altcrnntive is the call to \\'DTYPE. The function \IDTYPE 
finds in the input a WOl"d of the catcgol"Y specified by 

its nrgumcnt. 

ln this exnmple, alt 1 looks for an initial ;u·ticle 
in the noun group. Alt2 through nlts look for n 
demonstrative adjective, quantifier, pronoun and thing 
p<'ono-UIJ respectively. The last alternative, oltfi 
(labeled NULL) nllows the noun group to start directly 
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with an adjective or noun. The statement following 

the ALT controls the po:rsing of optional adjectives 
and the head noun, These are not allowed after n 
THI~GPRON, are optionnl a:!ter either a DEMONSTRATlVEAD.X 
or n QUA!'\TlFlER, and are requil•ed in all other cases. 
This i.s represented in the program by an OPTlONALlF 
inside a COND. The final statement of NOUNGROUP looks 

for modifying relative clauses or prepositional phl'ases. 

This grammar will ;f;ind constructions such as: 

"the big green table" 
"that part" 

"some narrow pieces" 
"something" 
"everything green" 
"he," "it" 

1\ll of these except the pronouns can b~ followed 
by n sequence of modifyinr; phrases. Relative clauses 
such as "which you dropped" and "that was picked up'' 

or prepositional phrases such as "on the floor" and 
"under the table" a1'-e modifying phrases. 

Word Verifier 

Another important part of the parsing system is 

the word verifier. This component tests acoustic dutn 

for the presence of words from such terminul categories 
ns noun 1 verb1 <tnd ,adjective that a1•e predicted by the 
parser according to some p<~th through the grammo:r, The 
o.:.:ords in the terminal category can be thought of os 

alternatives, exactly like the higher syntactic niter­
natives in tlm grammar, that should be cons:ldered in 
order of their lil<clihood, The same structure of alter­

natives o.nd priorities is here :found on the lev0l of 
word verificntion. Estimnted likelihoods cnn not only 
order the words in the terminal category, but also 
defer acoustic processing ::J.S long as higher priority 

alternatives remain to lle explored, 

The word verifier must first establish a priority 

for each candidate word and then, according to those 
priorities. scl1edulc ncoustic ve-rifierJtion. Correspon­
ding to these two operations there is u priority func­
tion and a verification function associated with each 
wol'tl in the vocabulary. The tests :::::ndc by the priority 
function are computationally simple, although l)rond in 
scope. The 1'esults of preliminary acoustic processing 
nrc consulterl to ensure that the word is at least feas­
ible. The frequency of occurrence of the word and the 
likelihood of co-occurrence of the -wurd with recently 

used words nrc considered. Finally 1 the semantic 
features of the \\"Ol"d are compared to the semantie 
restrictions of tile context, 

ln contrast to the quick tests made by the pri­
ority function, the verification function mny perform 

<'Xtcnsive nconstic analyses to determine how well the 
p1·oposed word matches the next portion of input. The 
details of this processing an~ beyond the scope of this 
pnpur but have beea sltctched elsewhere. 7 Since the 
verification function depends only on acoustic informa­

tion1 its results are saved so thnt, if another process 
looks for the same word in the some place, the prior 

~:csults can be Used. Of course, the results of the 
priority ftmctions cannot be reused in this manner 

since they nre extremely dependent on context, 
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) 
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)) 

C* SOPIETHING WOTHING 
EVERYTHING AIIYTHIIIGl 
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THINGPROIIOUN) l 
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(* ArtER DEMOII!ITfiATIV£ 
ADJ£CT1 V£S AND 
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ADJI!CTIVE•IIOUN ARE 
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!IOU H) 

))) 
(SEQUENCE ENDIIIGS (ENDING) 

PATHS and MAPS 

(ALT CCLAUSE CCLAUSEAF'TERl 
(PARSE CLAUS£ RELATIVE)) 

<PREPOSITION CPREPAF'TERl 
<PARSE PREPGROUPlllllll 

Figm:e 1 

A path describes the flow of control through the 
grnmt:".tll' l0'3ding to the current state of n process. 

In the word verifier, we have seen how one pro­
cess can 11se jn:foJ·mation gained by another; the 

For c;:xnmplc, at ALT statements the nnme of the alter­
native tt<lccn is nddcd to the path, nnd when n wm:d is 
recognized in the input it also is ndded. The actual 
structUl'O' of the pnth is a list of names rmd words with 
the I:JORt recent history of th11' process at the front of 
tlm list. A map ;is the part of the path tllnt wns 
followed by a process when it .successfully parsed some 
grt\mmn.ticnl unit. Tlw function PARSE automnticnlly 
records the map before jt l'etnrns, and it checks for a 

map \rhcn it is c~11lcd . 

rcsnl t~> of a verification fUilCtion can be used by a 

subsequent :pl'Ocess looki:ng fo.:t• the s::tme ·word. The 

next step is to share the syntactic structures that 
nrc found. nut the processes may have hod different 
contextual constraints and may need to ttmkc difi'erent 
tests, p-l·oblems for direct sharing, We hnve ~ddcd 
PATHS and :.t4-PS to tlK· parsing- syst<l""'• to fncili tutc 
shnring nnd to allow fot· additional tests.* 

• 
This is elosely relnted to tb.e wl1'11 formed sub-
string fncili ty described by Woods.>:> 
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-the control functions (ALT 1 OPTIOX 1 OP'l'IONALIF, 
and SEQtiB~CE) consult tho map nnd raise tho prior:ity 
of the named alternative. The mop thus helps to guide 

the process which is pal·sing n constituent by con­
tributing dat<~. on :Iltcrnatives successful in prior 
attempts. 

Nevertheless, it is still possible that the map 
will fail due to diffCJ'ences in the context. When n 
process is forced off the path specified by n map, it 
simply reverts to the standard mode of parsing. This 
ensures thnt the usc of maps will not result in the 
acceptance of a previously pa1•sed constituent that 
fails to meet the eu1·rcut eonstraints. The mop merely 
serves as heuristic knowledge to guide the reporse and 
cau be OV<n·ridden by other considerations, 

Finnlly, the map must take into account the fact 
tbat the1·e may be more than oue successful parse of, 
say, a noun group starting ut n particular location 
in tlH;: input. ln its most genernl form a map is a 

tree structure with each putll thrmlgh the tree corre­
sponding to a successful parse, If a branch point is 
reached while follo·.odng a mlllJ, the several altcrnntive>s 
will be given raised priorities. 

lt is 'h"Ol'tll noting a second use for t'he path as u 

debugging tool. The parsing strateg:;• c:mses cont)•ol 
to move among a large number of active processes, and 
the computation leading to the current state of a pro­
cess will have been interlaced with the activity of' 

other processes. Stcmdard tracing techniques ure less 
useful for debugging, and the path is a vnluuble aid 
in determining how a process has rce~chud its current 
st<~.tc. 

Implementn.tion 

The parser will be implemented in BDN-LlSP:::> 
using the multiple environment control structure 
facility described by Bobrow and Wcgbrcit. 18 /unong; 
other things, this facility generalizes the st::mdnrd 
linear stack to a tree structure. Figure 2 intro­
duces some terminology for discussing such a tl'ec, 

'----Non-Terminal 

'-. \ ___ Branch Pi:>J nt 

Section 

J 
~---Terminal 

---np 

section 

Figure 2 

The- root COl'n:sponds to the b<~.se of an ordinary 
stnck, nnd c<~.ch 'Lip hehnves like tl1e top of an ordin­
m·y stnck. In the pnrser there is n one-to-one cor­
respondence between the tips of t!.,e stack structure 
and p1·ocesses, When a process cnlls n function, th.: 
vuriahles for the function are added to the tijJ for 
thnt JH'ocess 1 and wlu::n the function returns, the var­
iables ,;t)'C removed. 'The pa,th from the root to the 
tip contains all the vari<lbles for the process, 1\.t 
branch points the paths for seve-ral processes join. 
Thus the v:n·inblcs in the pnth from tllc root to the 
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brouch point are sh<~.rcd by more thnn one process. Only 
the variables in terminal sections can be modified by 

the process without interfering with other processes; 
the variables in nont~:rm:in.al s~:ctions must not be 
chnnged, This presents n problem when the process 
wishes to return from the first (nearest the root) 
:runction in the termin<ll sect;ion to the last function 
in the lost nonterminal section. The process cannot 
use that section beenuse it is shored. The solution is 
to make n copy of it that will have the snme rel3tion 
to other sections of tlu~ path as the shared s~etion but 
will be fo)· private usc of the process. To ensure that 
this copying is dOllO properly, each stack section begins 
with n cull of PARSE, anti instead of returning in the 
normal llllllmer, PARSE makes n eopy of the next section 
of the tree and transfe~·s control to it. This prO'.• ides 
:1 new terminal section for the process and returns con­
trol to the function that called PARSE originolly. 
Figure 3 shows the effect on the stack structure of 
such n return by PARSE. 

E 

D D c 
p 

(a) (b) 

ln (a), process pis running in tcrr.:innl stack sec­
tion n. In (b), p has t<returnec(' from B to A

1
, a 

copy of A, and n has bec11 deleted. 

Figure 3 

Copying is also necessary when new processes nrc 
created. Figure 4 shows a portion of the stack before 
and after an ALT statement.* When a process is killed 
its terminal stack section is deleted. 

1\ All 

p Pn 

(n) (b) 

ln {a), p, running in Section A, is about to ree.ch on 

ALT statomcnt. In (b), p hns been l'Cplt~,ced by processes 
Pl tllrough pn, each v.'ith a copy of A1 corresponding to 
the n :~.1 ternati ,·es of the ALT. 

• 

Figure 4 

This is not quite true, ln the actual systom the copy 
1\i is not made unti 1 pi becomes the highest priority 
process. Thus all the new procc~sscs which have not yet 
bcon .:;ctivnted share the same terminal section. 



There are two main restrictions on the purser 
caused by this implementation. First. dutn structures 
which ore not intended to be gl(~b.<1l to all processes 
cannot be changed except after copying, This is to 
avoid interference between processes which may be 
sharing tho same structures. For example, if process 
p in Figurl! 4n, has a variable X whose value is a list, 
then processes pl through pn in Figure 1b will nll have 
variables pointing to the same list {in LlSP termin­
ology, the X's will be EQ). To change the value of X, 
pl'Ocess pi must store a new pointer in X ruther than 
modify the original structure pointed to by X. While 
this restriction has o!!ected the design of the parser, 
it has not been n serious Pl'Oblem. 

Til~ second tt~oin restriction on tlm parser, that 
only vorinbles within the terminal section of the 
stack can be changed. did present a problem. Certain 
varinbles such n.s the current position in the input 
are private to each process but global within the 
process. The solution is to identify such variables 
to the system as "process globals." On entry to PARSE, 
the process glob:als are rebound to their old values. 
Thus they ar<: within the terminal section and con be 
given new vnlucs. Before PARSE exits, it propagates 
the process globals back up the stack. For example, 
in going from Figure 3a to Figure 3b, the process 
globals for p are propagated from section B to section 
t'\

1 
· By generalizing this scheme, variables can appear 

to be bound at any level. Thus we can eliminate the 
second restriction on the parser by identifying cc1·tain 
special vnriables to the system. 

The imple::1entation has the prime ndvnntage of 
avoiding a special interpreter for tlle parsing langttage. 
Since the "lunguage" consists of additional LISP func­
tions,* the entire parser can be compiled with the 
standard LISP compiler and debugged with the standard 
LISP debugge1·. This me<J.ns faster execution nnd ovsier 
debugging. Of course, the biggest improve~cnt in 
efficiency relies on k;nowledge to guide the parser, 
but compilation will give n substantial speed up in 
addition. 

Conclusion 

The system described in this paper is part of un 
ongoing research project in speech understanding nnd 
is intended to provide a solid bosis for continuing 
wot·k. There Ol'e mnny other aspocts to speech under­
standing besides the development of n parser syst~m. 
1t has been to our benefit to be pt.rt of u speech pro­
ject at sru that includes personnC'l interested in n 
variety of tasl{s :from acoustic signal processing 
through ,scr:.antic representation to Q'IN~l·nll system 
orgnni:T.ntion. 

A sizeable grnmmm· fot• English hos been written 
using this parsing system .. Although it is difficult 
to characterize the scope of ~ grammar, it appears to 
be as extensive as others we are familial" with (in 
p<Jrticulnr those of \l'inograd6 end Woods, et nl.if). 
Our curx·cmt effo:'ts center on ftCOustic processing 

functions of course depend on the multiple 
environment control f<tcility in BDN-LlSP. 
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routines for usc in word verification, priority func­
tions for grnmmntical nlternatives, and semantic model­
ing of tl~ domain of discourse. 
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