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TRANSFORMATIONAL GENERATIVE GRAMMAR

Transformational Generative Grammar (TGG)

Primary Disciplinary Field(s): Theoretical Linguistics, Cognitive Science, Philosophy of
Language
Proponents: Noam Chomsky

1. Core Principles: The Dual Structure of Sentences

Transformational Generative Grammar, initially formalized by Noam Chomsky in the late 1950s,
posits that language is not merely a collection of observable sentences but is rather an intricate
mental system governed by finite rules capable of generating an infinite set of grammatical
expressions. The central innovation of TGG, setting it apart from previous structuralist approaches,
is the distinction between two fundamental levels of sentence representation: the abstract,
underlying structure, and the linear, observable structure. This framework attempts to describe the
native speaker's linguistic competence--the unconscious knowledge of the rules of language--
rather than merely describing linguistic performance.

The core premise hinges on the concept that every sentence possesses a Deep Structure (D-
Structure), which captures its essential semantic relations and core meaning. The D-Structure is
generated by the base component of the grammar, primarily consisting of phrase structure rules
and lexical insertion. It dictates the fundamental grammatical roles (e.g., subject, object)
independent of how the sentence will ultimately be articulated. For instance, in both an active
sentence ("The dog chased the cat") and its passive counterpart ("The cat was chased by the
dog"), the D-Structure reflects the underlying fact that the dog is the agent performing the action of
chasing the cat.

In contrast to the D-Structure, the Surface Structure (S-Structure) represents the exterior, linear
arrangement of the words and constituents as they are spoken or written. It is the structure to
which phonological rules apply, determining pronunciation and intonation. The relationship
between these two structures is the defining feature of TGG: the D-Structure provides the
foundational input, and the S-Structure is derived from it through the application of specific, rule-
governed operations known as transformations. This mechanism explains how a single underlying
meaning can be realized through multiple different surface forms, and conversely, how ambiguous
surface forms might derive from distinct deep structures.

2. The Mechanism of Transformation

Transformational rules are the operational engine of TGG, functioning as structure-dependent rules
that map the abstract D-Structure onto the observable S-Structure. Initially, Chomsky conceived of
these transformations as capable of complex operations, including the addition, deletion,
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rearrangement (motion), and substitution of grammatical constituents (phrases, words). These
rules were designed to handle phenomena that simple phrase structure rules could not capture
efficiently, such as the relationship between declaratives and interrogatives, or active and passive
voice constructions.

A classic example is the transformation required to form a Yes/No question from a declarative
sentence in English. The declarative "The man is hungry" has a specific D-Structure. To form the
guestion "Is the man hungry?", a transformation must move the auxiliary verb (is) from its position
following the subject phrase to the sentence-initial position. This operation, known as Auxiliary
Inversion, is a crucial illustration of a movement transformation, demonstrating how the
rearrangement of elements preserves the underlying meaning while altering the surface form to
meet communicative goals (in this case, asking a question).

The crucial insight provided by transformations is that they are constrained by the structure of the
phrase, not by linear order or specific lexical items. They operate on constituents (like Noun
Phrases or Verb Phrases), reflecting the inherently hierarchical nature of language. As the theory
evolved, particularly into the Principles and Parameters framework and eventually the Minimalist
Program, the proliferation of numerous language-specific rules was drastically reduced.
Transformations were simplified and generalized, often condensed into a single overarching
operation known as Move Alpha, which stipulates that any constituent (alpha) can move
anywhere, provided the move adheres to universal, innate constraints. This shift emphasized the
economy and abstractness of the underlying linguistic computation.

3. Historical Development and Theoretical Shifts

TGG emerged directly from Chomsky's 1957 work, Syntactic Structures, which challenged the
prevailing linguistic paradigms of the time, particularly American structuralism and behaviorism,
which focused primarily on observable data and distribution patterns. TGG offered a formal,
mathematical model capable of generating novel, grammatical sentences, addressing the "creative
aspect of language use" that structuralism failed to explain. The initial model is often referred to as
the **Standard Theory (ST)**.

The theory underwent significant refinement throughout the 1960s and 1970s. The **Extended
Standard Theory (EST)**, developed in the late 1960s, modified the role of semantics, proposing
that interpretation was influenced not just by the D-Structure (as in ST), but also by the S-
Structure. This change acknowledged that transformations, such as passive voice, could subtly
impact meaning or discourse function. The subsequent **Revised Extended Standard Theory
(REST)** further complicated the model, leading eventually to the dramatic simplification effort
embodied by the Principles and Parameters framework in the early 1980s.

The Principles and Parameters (P&P) framework revolutionized TGG by shifting focus away from
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language-specific rules towards universal principles inherent in the human mind (Universal
Grammar, UG). Under P&P, language variation was explained not by differences in
transformational rules, but by the setting of discrete, binary parameters (like switches) within UG.
This model provided a powerful explanation for language acquisition, suggesting that children only
need minimal exposure to data to set the necessary parameters for their native tongue,
dramatically simplifying the learning task. P&P represented TGG's peak influence in
psycholinguistics and cognitive science, solidifying the idea that language faculty is a specialized,
autonomous mental organ.

4. Generative Adequacy and Universal Grammar

A central objective of TGG is to achieve explanatory adequacy, which goes beyond merely
describing grammatical sentences (descriptive adequacy). Explanatory adequacy requires the
grammar to account for how the language faculty is acquired by children in the first place, based
on limited and often fragmented data--a problem known as the Poverty of the Stimulus argument.
TGG proposes that this rapid, uniform acquisition is possible because humans are born equipped
with Universal Grammar (UG).

UG is considered an innate set of abstract, structural principles that constrain the possible forms
human languages can take. It acts as a blueprint, allowing the child to quickly filter incoming
linguistic data and hypothesize the correct grammar. TGG is thus fundamentally a hypothesis
about the structure of the human mind, viewing the grammar as a psychological reality rather than
a mere descriptive tool for texts. The principles of UG dictate which transformations are
permissible and which syntactic structures are possible across all human languages, ensuring that
the grammar remains computationally manageable and learnable.

The success of TGG is judged not only by its ability to describe known grammatical structures but
also by its capacity to exclude ungrammatical ones--a requirement known as Generative
Adequacy. If a grammar can generate all and only the sentences that a native speaker judges to
be correct, it has reached a high level of descriptive precision. By leveraging the concepts of
structure-dependence and deep structure, TGG provides a powerful means for formally
representing this generative capacity, explaining phenomena such as long-distance dependencies
and embedded clauses that challenged earlier, simpler models.

5. Key Concepts and Components

The TGG model is often broken down into several interconnected modules that interact to produce
a full sentence representation:

The Base Component: This is the generative heart of the grammar, responsible for creating the
initial D-Structure. It includes phrase structure rules (such as X-bar Theory in later versions) and
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the lexicon, which contains the vocabulary and associated grammatical features.

The Lexicon: The mental dictionary storing all words, along with their syntactic, semantic, and
phonological information. Lexical items are inserted into the terminal nodes of the phrase structure
trees generated by the base component.

The Transformational Component: The set of movement rules that convert the D-Structure into
the S-Structure. This component is essential for generating variations like passive sentences,
guestions, and relative clauses from their underlying forms.

The Phonological Component: Applies rules to the S-Structure to determine the final phonetic
form, governing pronunciation and sound patterns.

The Semantic Component: Interprets the meaning of the generated structures. While initially
restricted to D-Structure interpretation, subsequent theories (EST, REST) allowed for semantic
interpretation to occur at both D-Structure and S-Structure, particularly concerning elements like
scope and focus.

6. The Minimalist Program (MP)

Starting in the early 1990s, TGG underwent a radical simplification culminating in the Minimalist
Program (MP). MP is less a new theory than a meta-theoretical framework, focusing on the
ultimate question: What is the simplest computational system capable of generating human
language? MP attempts to derive all linguistic properties from fundamental, non-linguistic principles
of computational efficiency and conceptual necessity.

In the MP, the concepts of D-Structure and S-Structure are often eliminated or redefined. The
structure is built through a single, central operation: Merge. Merge takes two linguistic objects
(e.g., words or phrases) and combines them to form a new, complex structure. This operation is
considered the minimal requirement for combining elements recursively, thus generating infinite
expressions from finite means. Transformations are then relegated to the operation Move, which is
viewed as a sub-case of Merge, where an element merges with a structure in which it is already
contained.

The core motivation of the MP is the strict reduction of theoretical apparatus. It demands that every
theoretical entity or operation must be justified by its necessity for interfacing the linguistic
computation with external systems: the Articulatory-Perceptual (A-P) system (sound/physical
output) and the Conceptual-Intentional (C-1) system (meaning/thought). Structures that exist
solely for the sake of grammatical description (like certain levels of structure defined in earlier TGG
models) are eliminated, favoring a system optimized for efficiency and minimal cost.

7. Criticisms and Limitations

Despite its profound impact, Transformational Generative Grammar has faced persistent criticism,
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particularly regarding its foundational assumptions and empirical claims. Early criticisms focused
on the complexity and power of transformations; critics argued that the initial rules were too
powerful, allowing the grammar to generate many ungrammatical sentences, thus undermining its
claim to descriptive adequacy. The continuous need for revisions (ST to EST to REST) also
suggested inherent instability in the model.

A more fundamental philosophical criticism comes from functional and cognitive linguists, who
reject the TGG emphasis on language as an autonomous module divorced from cognition,
communication, and social interaction. Functionalists argue that syntactic structure is not innate
and abstract, but rather emerges from communicative needs and cognitive processes. They
challenge the strict competence/performance dichotomy, arguing that usage, discourse context,
and pragmatic factors directly shape grammatical organization, making the D-Structure concept
unnecessarily abstract and psychologically dubious.

Psycholinguistic research has also posed challenges, particularly concerning the psychological
reality of TGG mechanisms. While TGG claims to model the processes of the mind, it has proven
difficult to find direct, real-time evidence that speakers actually construct a D-Structure and then
apply transformational rules to arrive at the S-Structure during sentence production or
comprehension. Critics often argue that the TGG model is highly successful as a mathematical and
logical description of structure but may not accurately reflect the mechanisms of human language
processing.
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