
進化的妥当性を求めて
生成生物言語学からのアプローチ

藤 田 耕 司
京 都 大 学

生成文法・生物言語学

言語能力を通して、ヒトの心・脳、認知、
知性を理解する。

Human Capacity, Human Nature
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研究の三つのレベル 

設計 Design

記述的妥当性 Descriptive Adequacy

発生 Development

説明的妥当性 Explanatory Adequacy

進化 Evolution

進化的妥当性 Evolutionary Adequacy

言語進化研究の意義と特徴

Human Natureは進化を見なければ分からな
い。cf.  evolutionary psychology

進化生物学への貢献・問題提起

超・学際性

理論依存性
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進化言語学
Evolutionary Linguistics

(Evolingo)

分子遺伝学 脳神経科学

言語学

進化生物学

心理学

動物行動学

人類学

霊長類学生態学

哲学

生物進化とは
Descent with Modification

旧質の再配列・再結合による新質の創造

"To create is to recombine."  (F. Jacob)

"... an evolutionary novelty may result from the 
combination of two pre-existing parts with 
unrelated functions." (M. Ridley. 2004. Evolution. 3rd ed.)
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言語進化の諸相
Major transition: 生物進化 (gene)

言語能力のない状態からある状態への推移。

言語という新形質が生物進化の中で、いかにしてヒト種のみに生
じたのか。

「言語進化の論理的問題」

Minor transitions: 変化・文化進化 (meme)

すでにある言語がどのように多様化・複雑化したか。

「言語変化の論理的問題」

言語進化と生物進化

言語進化のみが特別な出来事なのではなく、生物進
化の１つのケーススタディとしてヒト型言語の進化
を探る。

言語進化理論は生物進化理論と整合しなければなら
ず、衝突するのであれば（少なくとも）いずれか一
方が誤っていることになる。

言語進化に基づいて、従来の生物進化理論を改善す
ることができる。
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言語設計（生物設計）の三要因

遺伝的要因
UG

環境的要因
言語刺激

自然法則  (The Third Factor)

自己組織化、計算効率化、最適性、経済性、etc.

"We want to see how ... the forms of living 
things, and of the parts of living things, can be 
explained by physical considerations, and to 
realise that in general no organic forms exist 
save such as are in conformity with physical 
and mathematical laws."  

- D'Arcy W. Thompson
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言語進化研究のためのミニマリスト・プログラム

Strong Minimalist Thesis (SMT):

言語は意味と音声を繋ぐシステムとしての最適解である。

UGの特性はすべて原理的に説明することができる。

言語の起源・進化に特殊な事情は存在しない。

Biolinguistic minimalism seeks a teleomatic 
explanation of the language design.

(Apparent) Goal-Directedness:

  Teleological explanation

  Teleonomic explanation

  Teleomatic explanation

   E. Mayr: Toward a New Philosophy of Biology.
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エボ・デボ (Evo-Devo)

進化発生生物学 Evolutionary Developmental Biology

発生過程で起きる変化が進化を駆動する。

遺伝子決定論や適応主義からの脱却。

生物多様性と「ボディプラン」に対する新しい学際的アプローチ。

進化発生言語学
UG自体から第三要因へのシフト。

モジュール性・生得性・自律性の再検討。

言語発達（個体発生）と言語進化（系統発生）への統合理解。 
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現代の総合進化説 (Modern Synthesis)

適応主義
自然選択・性選択

新総合説・拡大総合説（Expanded Synthesis）
反適応主義・複数要因主義 Pluralism

中立進化
断続平衡進化 Punctuated Equilibrium

外適応・前適応 Exaptation / Preadaptation

!"#$2004%9&25"
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断続平衡進化 漸進適応進化

Adaptation
Natural selection shapes the character for a current 
use.

Aptation

Exaptation

A character, previously shaped by natural selection 
for a particular function, is co-opted for a new one. 
(Preadaptation)

Exaptation
A character whose origin cannot be ascribed to the 
direct action of natural selection (a non-adaptation) 
is co-opted for a current use.
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元の機能と現在の有用性
Original Function and Current Utility

外適応・前適応は、進化の過程で新しい機能が追加
されることを指摘している。

言語の現在の用途は、その本来の機能とは異なって
いる可能性が高い。

"The predominant uses of language today are probably 
quite different from the critical uses that brought it into 
existence in the first place." (T. W. Deacon)

思考かコミュニケーションか

言語は本来、思考のツールであり、コミュニケー
ションのために進化したのではない。
言語デザインはコミュニケーションにとって不都合な面が多い。

最初に言語を獲得した個体にとっては、コミュニケーション可能
な相手はまだ存在しない。（「孤独なミュータント問題」）

言語の起源を動物コミュニケーションに求めること
はできない。
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 “Humans use language for communication, but it 
may well be that the most important aspect of 
language is that it is used for internal representation 
in the brain.

J. Maynard Smith and E. Szathmáry: 

The Major Transitions in Evolution. 

 “Human language is remarkable because it is not 
only a means of communication. It also serves as a 
means of reflection, during which different lines of 
action are played through and tested.”

           J. Bronowski: Human and animal languages. 

“Suppose that some ancestor, perhaps about 60,000 
years ago, underwent a slight mutation rewiring the 
brain, yielding Merge. Then he or she would at once 
have had available an infinite array of structured 
expressions for use in thought (planning, interpretation, 
etc.), gaining selectional advantages transmitted to 
offspring, capacities that came to dominate, yielding 
the dramatic and rather sudden changes found in the 
archeological record.”  

N. Chomsky
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Gossip

Grooming hypothesis

Group bonding and/or ritual

Hunting theories

Language as a mental tool

Mating contract and/or pair 
bonding

Motherese

Sexual selection

Song hypothesis

Status for information

Tool making

"Alternative theories to explain language evolution"

S. Számadó & E. Szathmáry. Selective scenarios for the 

emergence of natural language. Trends Ecol. Evol. 21(10).

Human Language Faculty: Basic Design

     FLB                 FLN                 FLB

Sensory-
Motor 

Capacity

Conceptual-
Intentional 
Capacity

Recursive 
Computational 

System

Lexicon

23

24



「回帰性のみが人間および人間言語に固有の特性である。」

回帰性以外には人間言語に固有の特性はない。

人間言語は必ず回帰性を持つ。

言語以外には回帰性を持つ人間の能力はない。

人間以外の動物は回帰性を持たない。

cf. "If future empirical progress demonstrates that FLN 
represents an empty set, so be it."  (W. T. Fitch, et al.)

From Proto-Language to Full Human Language

SM-System CI-System
Non-Recursive

Syntax
Recursive

Syntax
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Instantaneous Model of Language Evolution

                  +                  

                  +

Instantaneous Model of Language Acquisition

 Pre-existing
Capacities

Recursive
Merge

Human
Language

UG PLD I-Language

Third Factor

Language evolution boils down to the 
emergence of:

 Recursive Syntax (Recursive Merge)  

 CI-Interface and SM-Interface   

(Internalization and Externalization) 

 Lexicon
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 “The dispersion of humans over the world must 

post-date the evolution of language, since there 

is no detectable difference in basic language 

capacity among contemporary humans.”

N. Chomsky

Action Grammar

Proto-language:
 Proto-syntax (FSG) / Proto-lexicon

nonrecursive  (iterative) Merge
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Action Grammar

Proto-language:
 Proto-syntax (FSG) / Proto-lexicon

nonrecursive  (iterative) Merge

Human language:
 Syntax (CF-PSG) / Lexicon

recursive Merge

回帰的言語構造
補文構造

[CP [IP John [VP thinks [CP that [IP Mary [VP thinks [CP that 
[IP Bill [VP thinks [CP that [IP Jane [VP sings 
well ]]]]]]]]]]]].

関係節
[DP the boy [CP who loves [DP the girl [CP who owns [DP 

the dog [CP which hates [DP the cat [CP which likes [DP 

the mouse ]]]]]]]]]

[DP the mouse [CP [DP the cat [CP [DP the dog [CP [DP the 
girl [CP the boy loves ]] owns ]] hates ]] likes ]]
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複合語
[[[[[ student ] film ] committee ] program ] office ]

多重属格
[[[[ Mary's father's ] brother's ] friend's ] house ]

P-PP

[PP from [PP behind the curtain ]]

連続動詞 Serial Verbs

Ozó ghá suà   akhé dè.   (Edo)

Ozo will push pot   fall

'Ozo will push-fall the pot'

複雑述語 Complex Predicates

花子がパソコンを叩き壊した
次郎がドアを蹴破った

         vP
      2

Subj    2 

         v           VP1
                  2

            Obj      2

                     V1         VP2
                                  2

                            V2         pro
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素句構造理論 Bare Phrase Structure Theory:

              the
         3
    the                book
                       3
             book                on
                                  3
                           on                 the
                                              3
                                     the                desk

Merge（併合）:

Merge (!,") = {!,"} 

Binary

Symmetric

Unbounded

... no clear evidence for languages that demonstrably 
lack recursion of any kind.  (B. Heine & T. Kuteva)

Recursion is absent in Pirahã.  (D.Everret)

Many languages have no, or very circumscribed 
recursion in their syntax.  (N. Evans & S. Levinson)

Recursion is just a theoretical artifact.  (D. Bickerton)

37

38

Pirahã: 回帰性のない言語？
D. L. Everett. 2005. Cultural constraints on grammar and 
cognition in Pirahã.

文法の多様性は文化に支配され、「UG」は存在しない。

直接経験原理  Immediacy of Experience Principle：発話時に
直接関係する話者の経験等を主張することしかできない。

埋め込み構造なし（句構造なし）
数詞なし、数量詞なし
色彩用語なし
完了時制なし
極めて単純な代名詞類や親族用語
創世神話・フィクションなし

ti gái -sai         kó'oi   hi  kaháp -ií

I  say-old.info  Kó'oi  he  leave  intention

'I say. Kó'oi will leave.' (parataxis)

(hi) 'oba'axa'i' (hi)  kahai'-kai     -sai

he  sees well    he  arrow-makes-old.info

'He is really smart. He makes arrows well.'
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Pirahãもderivational recursiveness(unbounded Merge)

を持つ。

representational recursivenessは個別文法・文化による
多様性を示す。

"... it would mean that the speakers of this language aren't 
making use of a capacity that they surely have, a normal 
situation; plenty of people throughout history would drown if 
they fall into water. Nothing much follows except for a 
question as to why they haven't made use of these capacities." 

(N. Chomsky, from Radical Anthropology Issue 2)

Recursive Merge

Merge applies to its own output. 
(derivational recursiveness)

as a result ...

Self-embedding structure appears. 
(representational recursiveness)
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(1)  [CP [TP John T [VP thinks [CP that [TP Mary T [VP believes   

[CP that [TP Bill [VP said [CP that ...

(2)  [DP the [NP color [PP of [DP the [NP body [PP of [DP my 

[NP iPod ]]]]]]]]

(3)  [TP Mary T [VP loves John ]]

(3) is derivationally recursive, too.

Decomposition/Factorization of Merge

Recursive Merge = Concatenate + Label  (Hornstein 2009)

Merge + Embed = Recursive Merge  (Fukui to appear)

Label/Embed makes Merge recursive.

Only Label/Embed belongs to FLN.
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Proto-Merge: (!,")={!,"} 

    2  
  !          "  (no endocentricity)     

Label: (!,{!,"})={!,{!,"}}

        !    
    2
  !          "    (endocentricity)

Recursive Merge: (#,{!,{!,"}})={#,{!,{!,"}}}

                                           !
    2                           2
  #            !                      #            !
            2                           2 
         !          "                     !          "
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Move (Internal Merge):

(#,{!,"})={#,{!,"}}, where # is contained in ! or ".

              2   
             #            !                    
                       2  
                   !          "
                           #
                           ... # ...

Label = Strictly Local Move:

(#,{!,"})={#,{!,"}}, where # = ! or ".

Merge

External Merge

Nonlocal Internal Merge (Move)

Local Internal Merge (Label)

Move/Label as an exaptation of Merge
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Non-recursive 
(iterative) Merge

Label

Recursive Merge

"... unbounded Merge is not only a genetically 
determined property of language, but also unique 
to it."

"The assumption of earlier stages seems 
superfluous. The same issue arises in language 
acquisition."

"… for both evolution and development, there 
seems to be little reason to suppose that there 
were precursors to unbounded Merge."

                                               N. Chomsky
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考えられる前駆体

音節構造
音楽
トリのさえずり
社会的知性（心の理論 ToM、互恵的利他主義）
航路探査
採食行動
数認知
道具使用、etc.

Precursor to (Bounded) Merge

Action Grammar

Bounded Merge

Unbounded Merge
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松沢哲朗 『チンパンジーの心』
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twig termites

hammer nut anvil
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I.  Pairing Method
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II.  Pot Method

 Merge (saw, Mary) = {saw, Mary}

 Merge (John, {saw, Mary}) = {John, {saw, Mary}}

                     3

              John         3        
                        saw                Mary
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III.  Subassembly Method

 Merge (saw, Mary) = {saw, Mary}

 Merge (the, boy) = {the, boy}

 Merge ({the, boy}, {saw, Mary}) 

          = {{the, boy}, {saw, Mary}}

                  5

         #             3        

           the boy          saw             Mary
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Sub-Merge

右方分岐　　　　　        左方分岐

　3　　　　　　　  　　3

最新　  3　　　　  3　  辞典
　　英語　　　辞典　　  最新　　　英語

Left-branching structure is computationally more 
complex.

Left-branching structure requires Subassembly-type 
Merge (Sub-Merge).

Pot-Merge:

Merge (A,B): A attracts B, forming {A,B}=A.

Merge (A,C): A attracts C, forming {{A,B},C}=A.

Sub-Merge:

Merge (A,B): A attracts B, forming {A,B}=A.

Merge (A,C): C attracts A, forming {{A,B},C}=C.    
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Exocentric Compounding

(1)  建物の高い低いが重要だ。[N A A ]

(2)  勝った負けたはどうでもよい。[N V V ]

"Absolute categorial exocentricity." 

(S. Scalise et al. 2009)

(1)  [A N+N ]:

Serbo-Croatian ribòlik  ‘fish+shape=fish-shaped’

(2)  [A V+V ]:

Turkish yapis yapis  ‘stick+stick=sticky’

(3)  [A V+N ]:

French lève-blocs  ‘lift+block=block lifter

(4)  [A N+V]:

Korean neknek-hata  ‘sufficiency+to be= sufficient’
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“Root” compounding

Lexical category = 

categorizer (functional) + underspecified root

V + DESTROY = destroy

N + DESTROY = destruction, etc.

             N                                N
       3                    3       
     A               A              N         3
                                               !                !     

But if every lexical category is syntactically 
complex (Categorizer+Root), even right-branching 
structure requires Sub-Merge.

                 N                                                         N1  
           3                                            3

    !最新              N                                      N2                N1
                         3                            2          2

              !英語               N                     !最新     N2   !辞典    N1
                                  3                          2

                          !辞典               N                !英語        N2
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Sub-Merge is the derivational operation of 
human recursive syntax.

               saw
           3

    saw                the
                      3

                the               boy

Label, Sub-Merge, Phase and Chunking

Phase = derivational chunk

Phase Impenetrability Condition (PIC):

Once formed, chunks cannot be unpacked.

Origin of Phase: 

conceptualization of  propositions and events

Word ! Phase (Lexical integrity ! PIC)
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Derivation by Phase

Phase1 Phase2 Phase3 Phase n

CI-System

SM-System

The Lexicon: FLB or FLN?

人間言語に固有の豊潤で生産的なレキシコン

その起源・進化が説明できなければ、言語の起
源・進化の説明にならない
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反語彙主義 Anti-Lexicalism

語はシンタクスへの入力ではなく、出力である。
（語も文と同じくシンタクスで生成される。）

レキシコンはFLN(Merge)とFLB(concept/sound)に解体
できる。

理論上、レキシコンは存在しない。

語彙的動詞の統語的本質
John opened the door again.

 i.  repetitive reading
ii.  restitutive reading

                          VP1 – again(i)
                      3

               John          3

                            V1                 VP2 – again(ii)
                        CAUSE        3

                                 the door              V2
                                                         OPEN

CS: [ John CAUSE [ the door OPEN again(ii) ] again(i) ]
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Syntax-CI Interface

John gave Mary an apple.

概念構造: [ John CAUSE [ Mary HAVE an apple ]]

統語構造: [ John V1=CAUSE [ Mary V2=HAVE an apple ]]

統語構造と概念構造の同型的関係により、両者間の写像
関係が効率化、最適化 $ インターフェイス問題軽減

レキシコンに特定的な進化のシナリオは不要

語が先か文が先か、ではない。

"In the beginning was the word."

"In the beginning was the sentence."

J. Bronowski. 1977. A Sense of the Future.

In the beginning was Merge.
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The issue of whether proto-language was 
holophrastic (Wray, Arbib) or synthetic (Bickerton, 
Tallerman) is largely irrelevant.

Word-like elements of protolanguage (proto-
words) could exist in the absence of syntax.

Proto-lexicon Full Lexicon

Merge

こころの進化の三段階
S. Mithen. The Prehistory of the Mind.
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"Humaniqueness"

Key ingredients of the human mind

Generative computation

Promiscuous combination of ideas

Mental symbols

Abstract thought

M. Hauser. Origin of the mind. Scientific American. Sept. 2009.
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Recursion: The Generative Engine of the Mind

Recursion

Morality

Number

Music

ToM
Language

Concepts

Planning

Thought
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In conlusion ...

Merge is at the root ...

of Human Intelligence.

To create is to Merge.

Thank you.
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