Lecture 14
Phrase Structure Rules (PS-Rules)
	Both IC Analysis, the traditional sentence analysis and parsing may be referred to as ‘Phrase Structure Grammar i.e. grammar designed to answer the following questions; what are the constituents of a sentence? How are they organized?
The structure of phrases, as discussed, can be summed up in the following notation that gives the structure of the phrase in a straight line. Here is a summary of the PS-Rules.
S 	----- >	NP + Aux + VP
VP	----- >	V + (NP)
V	----- >  	    Vi
		    Vt
	 	    Be
		    Have



S	=	Sentence
----- >	=	rewrite as
NP	=	Noun Phrase
Aux	=	Auxiliary
VP	=	Verb Phrase
V	=	Verb
Vi	=	Intransitive Verb such as sleep, walk, talk …
Vt	=	Transitive Verb, such as see, hit, kick …
Be	= 	Verb to be such as is, am, are
Have	=	Verb to have, such as have has
	PS rules are represented by the following general form of rule-schema.
		x -- > y
	This means that the symbol ‘x’ is to be written as the symbol ‘y’. The symbol that is used to initiate the rewriting operations is called the initial symbol. For example, in
	S -- > NP + VP
‘S’ is the initial symbol.
The ‘rule’ given above simply says that a sentence consists of a noun phrase and a verb phrase.
The plus – sign is used to indicate concatenation (chaining together).
Instead of the plus – sign, other notations like NP, VP are also used.
The labels such as NP, VP are nodes that can be further expanded or rewritten. For example,
NP -- > Determiner + Noun
is a ‘rule’ that rewrites the node NP.
Note: A determiner is an article (a/an or the) or an article-like word (this, that, these, those, my, our, his, her, their, its). A noun is a word like ‘boy, girl, …’. Dots are used to show that it is an open class.
A node is a point in a tree-diagram from which one or more branches emanate.
The VP node can be rewritten as follows.
VP -- > Auxiliary + Verb + NP + Prepositional Phrase
The ‘rules’ given so far can be represented in the form of a tree diagram.
S

NP				VP

             D	         N        Aux		V	  NP		Prep  PP

         D          N        Prep       NP

   D	   N



	Rewrite rules have an advantage over other forms of representation. First of all, the labels are in-built in the rewrite rules. Secondly, they can be arranged in a sequence in such a way that each rule (apart from the initial one) is used to replace, expand, or rewrite the output of the previous rule or rules.
1) S 	-- > 	NP + VP
2) VP 	-- >	V + NP + Prep PP
3) NP	-- >	D + N
4) Prep Ph	-- > 	Pre + NP
By applying rule 2 to the output of rule 1, we get
S   -- >   NP + V + NP + Prep Ph;
and by applying rule 3 we get
	S   -- >	  D + N + V + D + N + Prep Ph
Finally, be applying rule 4,and rule 3 again, we get
	S   -- >	 D + N + V + D + N + Prep + D + N
Thus, rewrite rules are more powerful than the other forms of representation.
A tree may have one or more branches (i.e., solid lines) or no branches at all. Every point in a tree where there is a branch (i.e. a solid line) is called a branching node and there is a label representing the category at every node. For example, the branching node NP is represented as follows.
NP

    D   	      N

                                                   the           boy
There are also non-branching nodes like the one given below.

          NP

N

                                                       Somchai

	The labelled node that is placed over or dominates a phrase is a non-terminal node because it can be further rewritten. NP, VP, PP, AP are all non-terminal nodes. Any node that can be further rewritten into another is a non-terminal node.
	A node that has nothing beneath is a delta symbol --           -- and is called a terminal node.
The following illustration will make the terminology more clear.

S (Initial symbol)

NP (non-terminal node)      VP (non-terminal node)

             D	Adj    N           Aux	       V	          NP (n-t node)  Prep  PP (n-t node)

   D     Adj     N        Prep       NP

   D	   N



	NP, VP, Prep Ph are non-terminal nodes. D, Adj, N, Aux, V, D, Adj, N, Prep, D, N are terminal nodes because there are deltas beneath them.
D, N, V, D, N, Prep, D, N are all terminal nodes because there are deltas beneath them.
These deltas will be replaced by words of lexical items.
D	N	V	D	N	Prep	D	N
		the  	boy	saw	the	cat	near	the 	door
	The sequence of lexical items in a sentence beneath the deltas is called a terminal string (string= a sequence).	
	The sequence of morpheme constituents is called the string of ultimate constituents of a sentence. 

Limitations of Phrase Structure Grammar
	1. Phrase Structure Rules, even the most detailed ones, cannot account for all types of sentences in a language. All structures in language cannot be explained in a revealing way by simply stating what they ‘consist of’ because ‘consist of’ represents only one type of relation: there are other types of relation in sentences in human language sentences. Chomsky has pointed out that attempts to expand and extend PS grammar have not throw any new light on language structure.
2. PS grammars fails to reveal the relationship between sentence types and the relationships within the parts of sentences, or clauses or phrases.
PS grammar shows how sentences are made up of phrases, and words or morphemes, but do not show the relationships between declarative and interrogative, active and passive, affirmative and negative, imperative and non-imperative sentences. They, also, do not show how simple, complex and compound sentences are interrelated.
Any user of English knows that ‘The man killed the monkey’ and ‘ The monkey was killed by the man’ are somehow related, but PS grammar treats them as two unrelated sentences.
PS grammar treats constituents as continuous units; but there are discontinuous constituents in language. For example, in English interrogatives, the auxiliary is placed before the subject NP but it is closely related to the verb:
Does the young woman live near the hospital?
Even in the statement like to following,
The young woman is still walking.
the form of ‘be’ (i.e., is) and the ‘-ing’ in the verb ‘walking’ are related. If we remove ‘is’, the ‘-ing’ will disappear:
The young woman still walks.
There is no way of showing all these discontinuous relationships in a PS grammar unless the crossing of branches is allowed. If we say ‘Branches can either cross or not cross’, it is impossible to show this in the form of PS rules.
Consider the following representations and rules:
(1) Does the young woman live near the hospital?
S

NP				VP

	Aux	Det	Adj	 N		   V	         PP

          Does      the    young   woman                 live       P             NP

            near    Det        N

           the     hospital
The rule will be : S -- > Aux + NP + VP





(2)  The man has killed the monkey.

 S

    NP			  VP

	        Det         N            Aux         V              NP

       The       man         has        killed     Det       N

  	  the      monkey
The rule will be: S --- > NP + Aux + V-ed + NP

(3)  Sombat took his shirt off.
S

  NP			  VP

	               N                 V              NP         Particle

         Det       N

		Sombat        took     his      shirt        off







	Users of English know that ‘took’ and ‘off’ are related. If the relationship is to be shown, we have to ‘cross the branches’:
S

   NP			  VP

	               N                 V              NP         Particle

         Det       N

		Sombat        took     his      shirt         off
The alternative way of saying the sentence is ‘Sombat took off his shirt’. We have to show that
(1) Sombat took off his shirt.
(2) Sombat took his shirt off.
	are related. This cannot be done within the framework of a PS grammar.

3. PS grammar cannot account for certain types of ambiguity found in all natural languages. Here it must be mentioned that there are two types of ambiguity.
(1) Lexical ambiguity: If a word has more than one meaning, it is lexically ambiguous; for example, the word ‘bank’ may mean ‘the bank of a river’ or  ‘a financial institution’ (e.g., I met her by the bank).
	(2) Structural ambiguity: If a structure (a sentence, clause or phrase) has more than one meaning, it is structurally ambiguous.
	Consider the following phrase:
	Very young men and women
The phrase may mean:
	(a)  very young men and women, 
	(b) very young men and very young women.


This has to be shown in terms of two diagrams:
(1)
NP

    NP			        NP

		   Adj P           N         Conj	         N
	
            Intensifier     Adj

            very          young        men      and             women
	
(2)
NP

    Adj P 		        NP

		Intensifier	     Adj	          N        Conj      N
	
                 
                         very                   young
                                                                     men      and      women

We have to set up different types of constituents or categories to account for new facts every time as though they are totally new. This is certainly not economical.
There is no economical way of handling the problem of structural ambiguity in PS grammar.

Transformational Generative Grammar
Transformational Generative Grammar has two aspects:
· Transformational
· Generative
Transformational Grammar
In 1957, Noam Chomsky published Syntactic Structures, in which he developed the idea that each sentence in a language has two levels of representation — a deep structure and a surface structure.[2] [3] The deep structure represented the coresemantic relations of a sentence, and was mapped on to the surface structure (which followed the phonological form of the sentence very closely) viatransformations. Chomsky believed that there would be considerable similarities between languages' deep structures, and that these structures would reveal properties, common to all languages, which were concealed by their surface structures. However, this was perhaps not the central motivation for introducing deep structure. Transformations had been proposed prior to the development of deep structure as a means of increasing the mathematical and descriptive power ofcontext-free grammars. Similarly, deep structure was devised largely for technical reasons relating to early semantic theory. Chomsky emphasizes the importance of modern formal mathematical devices in the development of grammatical theory:
Development of basic concepts
Though transformations continue to be important in Chomsky's current theories, he has now abandoned the original notion of Deep Structure and Surface Structure. Initially, two additional levels of representation were introduced (LF — Logical Form, and PF — Phonetic Form), and then in the 1990s Chomsky sketched out a new program of research known as Minimalism, in which Deep Structure and Surface Structure no longer featured and PF and LF remained as the only levels of representation.
To complicate the understanding of the development of Noam Chomsky's theories, the precise meanings of Deep Structure and Surface Structure have changed over time — by the 1970s, the two were normally referred to simply as D-Structure and S-Structure by Chomskyan linguists. In particular, the idea that the meaning of a sentence was determined by its Deep Structure (taken to its logical conclusions by the generative semanticists during the same period) was dropped for good by Chomskyan linguists when LF took over this role (previously, Chomsky and Ray Jackendoff had begun to argue that meaning was determined by both Deep and Surface Structure).[4][5]
Innate linguistic knowledge
Terms such as "transformation" can give the impression that theories of transformational generative grammar are intended as a model for the processes through which the human mind constructs and understands sentences. Chomsky is clear that this is not in fact the case: a generative grammar models only the knowledge that underlies the human ability to speak and understand. One of the most important of Chomsky's ideas is that most of this knowledge is innate, with the result that a baby can have a large body of prior knowledge about the structure of language in general, and need only actually learn the idiosyncratic features of the language(s) it is exposed to. Chomsky was not the first person to suggest that all languages had certain fundamental things in common (he quotes philosophers writing several centuries ago who had the same basic idea), but he helped to make the innateness theory respectable after a period dominated by more behavioristattitudes towards language. Perhaps more significantly, he made concrete and technically sophisticated proposals about the structure of language, and made important proposals regarding how the success of grammatical theories should be evaluated.

· Transformational is a method of stating how the structures of many languages can be generated or explained as the result of specific transformations applied to certain basic structure. 
· Transformations
· I helped John. (Active)
· John was helped by me. (Passive)
· He will come. (affirmative)
· Will he come? (Interrogative)
When transformational rules are applied to a sentence, not the structure itself changes, but merely the form of representation. 
Transformational rules map the Deep Structure onto Surface Structure representations.
· Example:
· I can solve this problem!“ (DS)
· The possible surface struture can be:
· This Problem, I can solve. (SS)
Some Transformational Rules:
· Interrogative Rules:
· Rules to make question statements 
· (Example: I can read. (DS) / Can I read? (SS))
· Affix Switch Rules:
· Changing form by moving affix
· (Example: He is going. (DS) / Is he going? (SS)) 
· Do-Support Rules:
· Use of Do, Does
· (Example: He watches T.V. (DS)  / Does he watch T.V? (SS))
· Negation Rules:
· Making negative sentences
· (Example: She likes movies. (DS) / She does not like movies. (SS))
· Passivation Rules:
· Changing voice (active…passive)
· (Example: I play Hockey. (DS) / Hockey is played by me. (SS))
Generative Grammar
"A significant break in linguistic tradition came in 1957, the year American Noam Chomsky'sSyntactic Structures appeared and presented the concept of a 'transformational generative grammar.' A generative grammar is essentially one that 'projects' one or more given sets of sentences that make up the language one is describing, a process characterizing human language's creativity. Modified in its theoretical principles and methods over succeeding years by many linguists, principally in the USA, a transformational generative grammar attempts to describe a native speaker's linguistic competence by framing linguistic descriptions as rules for 'generating' an infinite number of grammatical sentences.

"A generative grammar, as understood by Chomsky, must also be explicit; that is, it must precisely specify the rules of the grammar and their operating conditions."
(Steven Roger Fischer, A History of Language)
· "Simply put, a generative grammar is a theory of competence: a model of the psychological system of unconscious knowledge that underlies a speaker's ability to produce and interpret utterances in a language. . . . A good way of trying to understand [Noam] Chomsky's point is to think of a generative grammar as essentially a definition of competence: a set of criteria that linguistic structures must meet to be judged acceptable."
(Frank Parker and Kathryn Riley, Linguistics for Non-Linguists. Allyn and Bacon, 1994)
· To say a grammar generates a sentence is technical which means grammar assigns a structural description to sentences*
· “all and only”= all grammatical sentences and only grammatical sentences 
· Finite rules     infinite number of well-formed sentences
	
Properties of Generative Grammar
· It includes whatever is in phrase structure grammar and transformational grammar and further takes into account all possible syntactic structures
· The grammar has finite number of rules but capable to produce infinite number of structures. In this way, productivity in language is covered.
· Controversies with Transformational Generative Grammar
· This grammar has to consider that a sentence can have another sentence inside it, or a phrase can have another phrase inside it. What is explanation?
· The rules of grammar should be recursive in nature, that is, capacity to be applied more than once in generating a structure. What is explanation?
· 	Example:
The book was on the table.
The book was on the table near the window.
The book was on the table near the window in the hallway……(no end to recursion)
· It should describe how two superficially different sentences are closely related. How they have different surface structures but same deep structures?
Charlie broke the window.
The window was broken by Charlie
· It should solve structural ambiguity, that is, how two superficially similar sentences are in fact different.
 Annie whacked the man with an umbrella.
· 	Same surface structure but different deep structure 
The boy saw the man with a telescope.
· What‘s it good for?
· Chomsky: „a simple system of phrase structure can provide the basis from which all sentences can be derived by simple transformations“ (Generative Grammar = Transformational Grammar)
· Humboldt: Show how language can make infinite use of finite terms.
· 


