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Automatic Clustering of Linguistic Data Based on
Probabilistic Language Models

Kenji Kita
Faculty of Engineering, Tokushima University

This paper proposes a novel method for automatically organizing linguistic data. The
basic idea of this method involves developing a probabilistic model from the given linguistic
data, and then computing the distances accoring to the distance measure defined on the
language models. Clustering is performed based on this distance measure. The effectiveness
of the proposed method has been confirmed by two kinds of experiments. First, we conducted
an experiment to reconstruct the language family tree using multilingual texts of nineteen
different languages from the ECI multilingual corpus. The results were very encouraging.
They were very close to the family tree of languages established in linguistics. Second, we
conducted a clustering experiment using 43 novels by seven differentt authors, and showed
that the proposed methos is also applicable to authorship study.
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RICFEEET VHEICHEBEYEAT L2 LICE ), B
FEHOEMEEHRT 5, FROFEIR, ELILED
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r————— Dorothy and the Wizard in 0z (L. Frank Baum)

—
| ————————— The Road to Oz (L. Frank Baum)
—
| | ———————— 0zma of 0z (L. Frank Baum)
=
i—‘{[ t————————— The Wonderful Wizard of 0z (L. Frank Baum)
Foboo The Magic of 0z (L. Frank Baum)
I =
| L The Marvelous Land of 0z (L. Frank Baum)
—
| ( The Dawn of A To-morrow (Frances Hodgson Burnett)
b
: : L The Lost Prince (Frances Hodgson Burnett)
| ! ———— Little Loxrd Fauntleroy (Frances Hodgson Burmett)

The Little Princess (Frances Hodgson Burnett)

1}

.

l———— Sara Creve (Frances Hodgson Burnett)

i

L————— The Secret Garden (Frances Hodgson Burnett)

1

The White People (Frances Hodgson Burnett)

The Master Key (L. Frank Baum)
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————— The Cast Boy (Horatio Alger, Jr.)

—

e :
r—l Cast Upon the Breakers (Horatio Alger, Jr.)

r—| L———— —— The Errand Boy (Horatio Alger, Jr.}

Paul Prescott’s Charge (Horatio Alger, Jr.)

1

[
|
|
|
|
|
|
|
[ T The Romany Rye (George Borrow)
[
bl = {———————— Greenmentle (John Buchan)
bl I —
Pl L—{ L —————— Mr. Standfast (John Buchan)
bl |
| | L——————————— The Thirty-Nine Steps (John Buchan)
[
| | —————— Emma (Jane Austen)
(. |
[ — ———————— Mansfield Park (Jane Austen)
— [ |
| | | | | — Persuasion (Jane Austen)
! =
| | | L——— Sense and Semsibility (Jane Austen)
F— | ’
| | | -_ Northanger Abbey (Jane Austen)
1
| [ ————————— The Bible in Spain (George Borrow)
N
| | — L————— Zincali, Gypsies of Spain (George Borrow)
[ |
| ! —_ Lavengro (George Borrow)
(.
— ———— At the Earth’s Core (Edgar Rice Burroughs)
| —
| | | f————— A Princess of Mars (Edgar Rice Burroughs)
| |
[ — l—————— The Gods of Mars (Edgar Rice Burroughs)
ol
| | | — The Land That Time Forgot (Edgar Rice Burroughs)
[ T R
| | — L The Lost Continent (Edgar Rice Burroughs)
|

People Out Of Time (Edgar Rice Burroughs)

The Monster Men (Edgar Rice Burroughs)

N

I

The Mucker (Edgar Rice Burroughs)

11

1]

Out O0f Time’s Abyss (Edgar Rice Burroughs)

Thuvia, Maid of Mars (Edgar Rice Burroughs)

I

The Return of Tarzan (Edgar Rice Burroughs)

1
L

Jungle Tales of Tarzan (Edgar Rice Burroughs)

|
:

|

The Beasts of Tarzan (Edgar Rice Burroughs)
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