Psycholinguistics: An Introduction
Differences between human language and the communication systems of other species are enormous.  Language is the means by which knowledge is accumulated from one generation to the next.  
Productivity and Regularity
Linguistics studies the structure of natural language; psychology studies the way people process natural languages.  
Productivity refers to the fact that an infinite number of utterances are possible in any natural language.
Regularity refers tot he fact that these utterances are systematic in many ways.  
In English we use only twenty-six letters, forty phonemes, and a thirty or forty thousand words, but we can generate trillions of novel sentences.  
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Because we have tens of thousands of words that can fill each position in a sentence and sentences can be of any length, a very large number of word strings is possible.  
"From runners physicians prescribing miss a state of joy rests what thought most."  
An important goal of linguistics is to discover a set of rules that will account for both the productivity and the regularity of natural language.  The set of rules is call a grammar.  
A grammar should be able to prescribe or generate all the acceptable utterances of a language and be able to reject all the unacceptable sentences in the language.  
A grammar consists of three types of rules: syntactic, semantic, and phonological.  
Syntax is concerned with word order and inflection.  
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Semantics is concerned with the meaning of sentences. 
"Green ideas sleep furiously."  
This is called an anomalous sentence because it is syntactically well formed by nonsensical.  
Phonology is concerned with the sound structure of sentences.  Sentences can be correct syntactically and semantically, but mispronounced.  
Linguistic Intuitions
Linguistic intuitions are judgments about the nature of linguistic utterances or about the relationships between linguistic utterances.  
Linguistic intuitions include judgments abut whether sentences are ill-formed, and if ill-formed, why they are.  
Some sentences are ill-formed because they have bad syntactic structure, others are ill-formed because they lack meaning.  
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Another intuition is about paraphrase.  
* The girl hit the boy.
* The boy was hit by the girl.  
Another intuition is about structural ambiguity. 
* The shooting of the hunters was terrible
The sentence has two meanings.  
Another intuition is about lexical ambiguity.  
* I am going to the bank.  
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Competence versus Performance (Chomsky)
Linguistic competence, a person's abstract knowledge of the language.  
Linguistic performance, the actual application of that knowledge in speaking or listening.  
The linguist's task is to develop a theory of competence; the psychologists job is to develop a theory of performance.  
Syntactic Formalisms
Phrase structure 
The phrase structure of a sentence is the hierarchical division of the sentence into units called phrases.  
* The brave dog saved the drowning child.  
(The brave dog)(saved the drowning child).  
(The brave dog)(saved(the drowning child)).  
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Analysis of phrase structure can point up structural ambiguities.  
* They are cooking apples
Cooking is either part of the verb with are or part of the noun phrase with apples.  
(They) (are cooking(apples))
(They)(are(cooking apples))
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Rewrite Rules
Some rewrite rules for generating English: the symbol on the left can be rewritten as the symbols on the right.  
Symbol Rewrite As
1  Sentence -->noun phrase + verb phrase
2A Noun phrase -->(article) + (adj) + noun
2B  -->pronoun
3A Verb phrase -->verb + noun phrase
3B -->verb + prep phrase
4 Prep phrase -->preposition + noun phrase
5A Verb -->aux + verb
5B  -->hit, saved, cooking, danced
6 Noun -->dog, child, boy, girl, apples
etc.
A set of rewrite rules constitutes one way of specifying the acceptable sentences of the language.  They provide a means of achieving one important goal of linguistics: to devise a grammar that (a) generates all the acceptable sentences of the language, (b) avoids generating any unacceptable sentences, and (c) represents intuitions about the structure of such sentences.  Of course, linguists have not come up with rules that satisfy the first two criteria. 
There is considerable evidence that phrase structures play an important role in generating sentences.  We generate a phrase at a time in utterances.  We tend to pause at boundaries between large phrase units. 
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Transformation Rules
An attempt to handle all sentences using only phrase structure analysis proved very complicated.  Chomsky concluded that phrase structure rules could be simplified if a second kind of rule was allowed.  
Transformation rules operate not on single symbols but on strings of symbols.  Transformation rules take into account the way in which the other symbols in a string have been rewritten.  
This is achieved by making transformation rules apply to the terminal strings outputed by the phrase structure rules.  Transformation rules can be formulated so that they apply only to certain strings of symbols, as indicated by the phrase structure tree diagram showing how symbols have been rewritten in the sentences history.  
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A simplified example is a transformation rule which performs a reordering operation on any string with the structure NP + was + adj, transforming it into adj + was + NP.  But this simple reversal rule could not be applied to just any string of three symbols.  For example, if it were applied to art + N + V, it would be reorders as VP +N + art.  So the transformation grammar must specify the structural description of the strings to which specific transformation rules can apply.  Their operation is limited to strings which have the appropriate generative history.  
Another question is why a grammar that includes transformation rules is simpler than one in which all sentences are directly generated by phrase structure rewriting rules.  
The basic reason is that any serious attempt to generate all but the most simple sentences immediately comes up against the problem that the selection of individual words in a sentence depends on what other words have already been selected.  Among numerous examples are the matching of nouns and verbs for number and gender, selection of appropriate pronouns to stand in for nouns, choosing a direct object when the verb is transitive, preventing choice of an inanimate subject such as sincerity with a human verb such as admired. 
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*The dog is biting the boy.  
*The boy is being bitten by the dog.  
NP1 + aux + V + NP2 --> NP2 +be + en + V + by + NP1 

Chomsky conclusion was that the simplest grammar will consist of both phrase structure rules, which directly generate a limited set of underlying strings, and transformation rules, which perform permutation, deletion, and addition operations on these strings to producer all the possible sentences in a language.  
Some transformation rules are optional, as in the case of the passive transformation, and a whole range such as negatives and questions.  
Others are obligatory transformations, such as agreement between subject and verb, introducing the element do into negatives and questions:  
*The boy hit the ball.
*The boy did not hit the ball.
*What did the boy hit?
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Still others are called generalized transformations.  Generalized transformations are used to join strings underlying two or more sentences to produce compound or complex sentences.  The simplest case is conjunction, when two sentences are joined together by and or but.  Generalized transformations are also required when one string is embedded into another as a dependent clause.  
*The dog is angry.
*The dog bit John. 
*The dog that is angry bit John.
or
*The angry dog bit John.  
An important concept is the subset of sentences that make up what Chomsky called the kernel of a language.  The kernel of a language is defined as the set of sentences which are produced by applying only obligatory transformations to the strings generated by the phrase structure component of the grammar.  These would be, in effect, simple, active, affirmative, declarative sentences to which only such obligatory transformations as number agreement, correct placement of auxiliaries, and so have to be applied.  All other sentences would be the result of applying optional transformations, whether singularly or generalized. 
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Morphophonemic Rules
These rules turn the symbols in terminal strings into a representation of their actual spoken form.  The units in terminal strings are what linguists call morphemes.  
Morphemes are defined as the minimal units of grammatical analysis.  They need not be complete words, since some words are made up of two or more morphemes.   
Singer can be analyses as containing two morphemes sing and er.  The er here is the same as in the morpheme that occurs in dancer, baker, and writer, but different from the er in bigger and smaller.  
Similarly, in runs the s can be thought of as a "3rd person singular present" morpheme.  Or if the word is thought of as a noun a "plural" morpheme.  There are many difficulties linguists have to deal with such as irregular plurals like men or sheep and irregular verbs like ran or sat in which the plural morpheme cannot be isolated as such.  
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Chomsky proposed morphophonemic rules that are designed to convert abstract morphemes into the actual phonetic sounds contained in the spoken sentence.  The usual definition is that phonemes are the phonetic sounds needed to make distinctions between words in a particular language.  Thus, in English the sounds b and v are different phonemes, because they distinguish ban from van and other similar pairs.  However, the k sounds in cat and cool, though different sounds phonetically, are regarded as the same phoneme in English because there is no case of two words which are distinguished solely by this contrast.  
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The Relationship between Language and Thought
1.  Watson claimed that thinking is just subvocal speech, that when people were engaged in such "mental" activities they were really talking to themselves.  The philosopher Feigel once said that Watson "made up his windpipe that he had no mind."  
2.  The Whorfian hypothesis of linguistic determinism.  This is the claim that language determines or strongly influences the way a person thinks and perceives the world.  
Whorf noted that different languages emphasize in their structure rather different aspects of the world.  
Eskimos have many different words for snow, while English speakers have only one.  
The Hanunoo people in the Philippines have ninety-two different names for varieties of rice.  The Arabic language has many different ways of naming camels.  Whorf thought that such a rich variety of terms would cause the speaker of the language to perceive the world differently from the person who had only a single word for a particular category.  
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3.  Language Depends on Thought.  This is the view that the structure of language is determined by the structure of thought.  
4.  Modularity of Language.  The fourth logical possibility is that language and thought might be independent.  This is called the modularity position.  Chomsky and Fodor have both made strong arguments for it.  
Fodor argues that there is a separate linguistic module that first analyzes incoming speech and then passes this analysis onto general cognition.  Similarly, in language generation the linguistic module takes the intentions to be spoken and produces the speech.  This position does not deny that the linguistic module may have been shaped to communicate thought.  
The modularity hypothesis is a major dividing issue in the field with different researchers lining up in support or opposition to it.  
