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XLE Homework 2:  English functional control Ñ  Stephen Wechsler 
DUE Friday, Feb. 29. 
 
For this assignment I would like you to hand in your new grammar using the lab 
computer as before, and ALSO hand in a short hardcopy report in class, answering the 
question in Task I below, and briefly describing what you did and any problems you 
encountered for the other tasks.   
 In this assignment you will expand your English grammar to handle sentences like 
the following: 
 

1. Obama may win 
2. Obama may appear to win 
3. Obama may hope to win 
4. Obama may hope to appear to win 
5. Obama may appear to hope to win 
6. it may rain 
7. it may appear to rain 
 

—while ruling out: 
 

8. *it may hope to rain 
9. *it may appear to hope to rain 
10. *it may hope to appear to rain 

 
Similarly: 
 

11. Clinton may expect Obama to win 
12. Clinton may convince Obama to win 
13. Clinton may expect it to rain 

 
But not: 
 

14. *Clinton may convince it to rain 
 
For background on constructions of this kind, read Dalrymple ¤12.1, pp. 313-318 
ÔOpen Complements and Functional Control.Õ   
 Then read ÔEntering a New GrammarÕ in the XLE Documentation at 
http://www2.parc.com/istl/groups/nltt/xle/doc/xle_toc.html (this link is available in the 
online course syllabus).  Here are a few quick hints: 
 
Up arrow is ^, down arrow is !.   
 
Phrase structure rules.  The right arrow is --> .  Place a semicolon ‘;’ after the set of 
constraints (equations), if any, on a daughter node, and a period at the end of the rule.  
Each daughter has a c-structure label (such as NP, VP, V, etc.) followed by a colon ‘:’ 
then the functional annotation (the equation(s)). 
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   S -- > NP: (^ SUBJ)=!;  
         VP: ^=!.  
 
If no annotation appears then it is interpreted by default as ^=! (‘up equals down’).  So 
the rule above can be simplified to be: 
 
   S -- > NP: (^ SUBJ)=!; VP.  
 
Daughter nodes on the right side of the arrow are separated by a semi-colon, unless there 
is no annotation (no equations), in which case they are separated by a space (see D and N 
in the example below).  Indicate disjunction with curly braces {}, separating disjuncts 
with a vertical line ‘|’:   
 
   NP -- > {PRON | D  N }.  
 
In fact I believe that XLE forces this disjunctive representation.  It is not possible to write 
two separate rules with the same mother node: 
 
   NP -- > PRON.  
   NP -- > D N.  
 
You should save your modified grammar under a new filename so that the old grammar 
remains, in case you need to return to it.   

For this assignment you will expand your grammar in order to handle sentences 
like 1-14 above.  I strongly recommend that you take this one step at a time: test your 
grammar by parsing a sentence after each new addition.  OK, now let’s get started… 
 Start by copying the new grammar my- second - lfg - grammar.lfg and the testfile 
testfile - hw2 into your xle - grammars  directory by entering these Unix commands: 

 
cd xle - grammars                
 
cp /groups/classes/syntax2/grammars/my - second - lfg - grammar.lfg .  
cp /groups/classes/syntax2/grammars/testfile - hw2 .  

 
Again, be sure to include the periods at the end of the last two lines.  Then copy and 
rename your grammar using the naming convention: 
 
cp my - second - lfg - grammar.lfg hw2 - yourlastname.lfg  
 
Now you should have two grammar files with identical contents, plus a test file with 
sentences to parse (check this using the ls  command).  Look at your files: 
 
more hw2 - yourlastname.l fg  
more testfile - hw2  
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Edit hw2- yourlastname.lfg and keep my- second - lfg - grammar.lfg  as a backup in 
case you need to return to it.  Look over the grammar carefully to see what has been 
added. 

We will aim for c-structures like the following: 
 
 
 IP 
 
 
 I’ 
 
     VP 
 
     VP 
 
 NP    VP 
 |    | 
 N I V V V 
 | | | | | 
 Obama may hope to win 
 Obama may appear to win 
 
The modal auxiliary verb may is treated as functional category I (for Inflection), the c-
structure head of the IP.  IP replaces our old S (for English).  In the CONFIG section of 
the grammar you will see   ROOTCAT   IP .  This sets the root node to be category IP (in 
the previous grammar it was set to S).  A few lines down you see the following:   
 
GOVERNABLERELATIONS    SUBJ OBJ XCOMP.  
 
This specifies the set of GOVERNABLE grammatical relations:  the GRs that are permitted 
to appear in PRED values, i.e. the ones that words can select for.  I’ve added OBJ and 
XCOMP.   
 The infinitive particle to is analyzed here as a verb!  This may surprise you, but in 
fact this analysis has been proposed in the literature.  Besides, it simplifies matters for us, 
since we only need one new VP expansion rule, namely one in which a verb takes a VP 
(c-structure) complement.    
 First examine the IP and I’ rules: 
 
   IP  -- > NP: (^ SUBJ)=!; I'.  
 
   I' -- > I VP.  
 
Note that I and VP are f-structure co-heads of I’ since they are both annotated with ^=!  
(by default, since no other annotation is specified.)  Try out the new grammar by starting 
xle, creating your parser (create - parser  hw2- yourlastname.lfg ) and parsing {it may 
rain }.  Since may and rain are f-structure co-heads, they both contribute information to 
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the top-level f-structure.  However, this does not lead to a clash of PRED features; look at 
the lexical entries for may and rain to see why not.   
 Now try to parse {Obama may rain }.  It should fail.  Carefully examine the 
lexical entries for rain, it, and Obama.  The pronoun it, when serving as the subject of 
rain, is an EXPLETIVE (= PLEONASTIC = DUMMY) subject.  It has no semantic content, 
hence no PRED feature.  The verb rain always selects this particular pronoun form as its 
subject: contrast *They rained on Monday and Tuesday.  This selection is accomplished 
with the FORM feature: expletive it has the feature [FORM IT] (but no PRED feature).  
Of course it can alternatively be used as a normal, referential pronoun, in which case it 
has the feature [PRED ‘pro’] (but no FORM feature).  These two options are captured by 
the disjunctive lexical entry for it.  The verb rain selects for the expletive variant for its 
SUBJect.   
 
it     PRON * {(^ PRED) = 'pro' | (^ FORM) = IT}  
                 (^ NUM) = sg.  
 
Obama  N * (^ NUM) = sg  
       (^ PRED) = 'obama'.  
 
rain V * (^ PRED) = 'rain<>(^ SUBJ)'  
              (^ SUBJ FORM) = c IT.  
 
Now, compare the lexical entries for the intransitive verbs rain and work, focusing on the 
PRED equations.  Note that the (^ SUBJ) specification on rain is outside the angle 
brackets, while for work it is inside those brackets.  Positions between the angle brackets 
represent the thematic roles assigned by the verb.  Thus all Grammatical Functions 
appearing inside the angle brackets must have a PRED feature:  this is the full version of 
the Completeness condition.  All GFs designated by a PRED, whether inside or outside 
the angle brackets, must in fact appear in the f-structure, but only those inside are 
required to have a PRED feature.  Summarizing, the lexical entry for rain captures the 
following facts about rain: it requires a SUBJect but does not assign a thematic role to it; 
and its subject must be the word it.   
 Now parse the sentences {Obama may win } and {Obama may hope to win }.  
Examine the verb hope and the VP rule: 
 
 
hope V * (^ PRED) = 'hope<(^ SUBJ)(^ XCOMP)>'  
            (^ SUBJ) = (^ XCO MP SUBJ).  
 
   VP -- > V: ^=!;  
          (VP: {^=! | (^ XCOMP)=!}).  
 
The verb hope has two semantic arguments: the hoper, which is expressed by SUBJ; and 
the hoped-for situation, which is expressed by XCOMP.  XCOMP is the function for 
‘open complements’, which in traditional grammars are called predicate complements, 
such as the phrase to win.  An open complement requires a SUBJ function in order to be 
complete, but it lacks a c-structure subject.  Hence the SUBJ must be identified some 
other way, namely the second equation identifies the subject of hope with the subject of 
hope’s XCOMP.  Look at the f-structure for {Obama may hope to win }.  The top-level 
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SUBJ value is identified with the XCOMP SUBJ value, as indicated by little numbers at 
the left edge of each f-structure.  In your textbooks this identification is usually indicated 
with curved lines instead of numbers; see for example f-structures (2) and (3) in 
Dalrymple, p. 314. 
 The VP daughter on the right side of the arrow is in parentheses to indicate it is 
optional (why?).  This node has a disjunction between two alternative schemata, ^=!  and  
(^ XCOMP)=! . The first alternative is used for infinitive phrases like [to win], where to 
is a V and win is a VP.  The second alternative is used for phrases like [hope [to win]], 
where hope is a V and [to win] is a VP.   
 
Task I.  Try parsing these two sentences:  {it may hope to win } and {it may hope 
to rain }.   The first sentence should succeed:  it is grammatical, and perhaps even 
sensible, if for example you are speaking of a computer, and personifying it, hence 
attributing ‘hopes’ to the computer.  (If you prefer then just use the sentence {Obama may 
hope to win } .  But the grammar should fail to parse the sentence {it may hope to 
rain }, correctly ruling it out since it is ungrammatical.  Carefully explain why it rules 
out this sentence, both in technical terms and more intuitively. 
 
Task II.   In contrast to {it may hope to rain }, the sentence {it may appear to 
rain } is grammatical.  The reason why is that appear does not assign a thematic role to 
its subject (it is a RAISING VERB).   Create a new lexical entry for appear, based on the 
one given for hope, but differing crucially, so that it allows for sentences of this kind.  
The resulting phrase structure should be identical to the one for the hope sentence, as 
shown in the tree diagram above. 
 
Task III.  Lastly, you will expand the grammar to parse sentences like the following: 
 
  IP 
 
   I’ 
    
    VP 
 
     VP 
 
 NP   NP  VP 
 |   |  | 
 N I V N V V 
 | | | | | | 
 Clinton may expect Obama to win 
 Clinton may convince Obama to win 
 
We will analyze the NP following expect/convince as an OBJ, for various reasons.  (One 
piece of evidence is that it passivizes:  Obama was expected/convinced (by Clinton) to 
win.  The passive voice effectively converts an OBJ to SUBJ.  You don’t need to analyze 
passive in this assignment, though.)  You need to do three things: (i) Create a new lexical 
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entry for expect; (ii) Create a new lexical entry for convince; (iii) Revise the VP 
expansion rule to allow for an optional NP complement.  Your grammar should parse 15 
but not 16: 
 

15. Clinton may expect it to rain 
16. *Clinton may convince it to rain 

 
That is, expect/convince are analogous to appear/hope, only involving the OBJ instead of 
the SUBJ.   Be sure to include a functional control equation in the lexical entries for 
expect and convince, identifying Obama as the SUBJect of to win in 11-12, for example.     
 
Task IV.  Check your grammar on sentences 1-14 above, by running the following 
command from within XLE with your grammar loaded: 
 
parse - testfile testfile - hw2 
 
If your grammar is right then you should see something roughly like the following: 
 
parsing sentences 1 to end in testfile - hw2...  
((1) ( 1 0.01 9) (3 words))  
((2) ( 1 0.03 15) ( 5 words))  
((3) ( 1 0.01 15) (5 words))  
((4) ( 1 0.02 21) (7 words))  
((5) ( 1 0.03 21) (7 words))  
((6) ( 1 0.01 9) (3 words))  
((7) ( 1 0.01 15) (5 words))  
((8) ( 0 0.02 15) (5 words))  
((9) ( 0 0.02 21) (7 words))  
((10) ( 0 0.03 21) (7 words))  
((11) ( 1 0.02 18) (6 w ords))  
((12) ( 1 0.02 18) (6 words))  
((13) ( 1 0.02 18) (6 words))  
((14) ( 0 0.01 18) (6 words))  
done parsing testfile - hw2 
 
The digits that I have put in boldface indicate the number of parses returned for each 
sentence.  It returned zero parses for examples 8, 9, 10, and 14, as desired, since those are 
ungrammatical.   It returned one parse for each of the others. 
 
Task V.  Your grammar parses an infinite set of sentences.  List a few more that differ in 
structure from the ones in 1-14.   Also, see if you can find any ungrammatical sentences 
that the grammar wrongly parses.   
 
Good luck! 


