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| smoked

| have smoked

saya sudah merokok |l had smoked

| have been smoking

| had been smoking
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All languages are equally complex!
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MRDE =

Die Sprache ist gleichsam die ausserliche
Erscheinung des Geistes der Volker; ihre S
Sprache ist ihr Geist und ihr Geist ihre
Sprache [...] (Humboldt, 1836, 53) S
(The language is the external appearance
of the spirit of the people; their language
is their spirit and their spirit is their
language.)

Wilhelm von Humboldt
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“Both simple and complex types of language of an
indefinite number of varieties may be found spoken
at any desired level of cultural advance. When it
comes to linguistic form, Plato walks with the
Macedonian swineherd, Confucius with the head-
hunting savage of Assam.” (Sapir, 1921, 268-269)

“Impressionistically it would seem that the total
grammatical complexity of any language, counting

both morphology and syntax, is about the same as
that of any other."(Hockett, 1958, 180)

Charles Hockett

JELCICINELENEINE
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MRDE =

One of the most striking differences
between H and L in the defining
languages is in the grammatical
structure: H has grammatical
categories not present in L and has
an inflectional system of nouns and

verbs which is much reduced or

Charles Ferguson

totally absent in L (Ferguson, 1959,
333).
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JJJLEIJO7EHMEIC K BEHE

Ehret and Szmrecsanyi (2016)
« EMIDTEE

YEORETILTYU X LR(=1)LE IO 7HEHIE)

1. cdcdcdeded (103X F)—5%cd (43X F)
2. cdgh3%aby7 (10X F)—cdgh3%aby7 (10X F)

EDRWTLTUXLNBEES, SOEMT .
£
7—(— J t \-' \ j IL;\ g Darby Wycliffe. .Websters Douay Rheims
g .King.James
§--1 .ASV

o HEMm: LT —F Ezip? FAILDINA MEEDK

d\ttiﬁ
: — 5 INT LIL& KBEBIE/INZ LILT—5

o HEE.JREF LEEARI- N | — N A TR "™ ymacic complexiy score
- g it 1$ Gospel of Mark (79)

°
Youngs Literal
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Bentz et al., 2017

c FBOLPTE ERBDE
NS OBEREBRET B
.

BEDBHRE=T VI

E—)%& 58l

&

s BOILY MNOE—F—FED

ICUNE B

s PERDEEZEHERIESIDIN
VA BEITHEIVNT
WA E&EERE

—Koplenig et al., 2023 ——

WIBZ1TD

3 1—INRICH T2 EH

HEDZEF., Bl =

—/)\AKNT, SEBED
EMIZEL - &
O I—)CX T BFRD

— /N X IC

RSN
— SR %

L& Ly
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ETREICEH T BEEEE

BEROAIEICESZ Y TRAFTEHEL
o EEBEBEHROEMIZEHAULIEWEITRDIC,
DicERNHETENS.

jiZEa: NEAN

[

+ BIRZIRWEH D, KERGT —TZNIBT S ENEL

(D> T2).

Frequently the messages have meaning; that is they refer to
or are correlated according to some system with certain
physical or conceptual entities. These semantic aspects of
communication are irrelevant to the engineering problem.
The significant aspect is that the actual message is one
selected from a set of possible messages. The system must
be designed to operate for each possible selection, not just
the one which will actually be chosen since this is unknown
at the time of design. (Shannon, 1948, 1)
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Claude Shannon
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70t X DEER

( . BERT multilingual
WordPiece base model
FERNTF—4 (Hugging Face) (Devlin et al., 2019)
\ — Ny

=D

BB

224 DBIE(L 73@?‘
A , AN

ShannonDEHRIT > bOE— DBSCAN
(Shannon, 1948) (Ester et al. 1996)

AT1RAE
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DT I—R%EBS

“the two thin hounds found good foods on the big log” ®$&l ¢ \NordPiece & IE Li\n% ﬁﬁ[ lC
(HuggingFace, n.d. Z&8) Ay

Merge Corpus Vocabulary

« IXFIDICnEIL, BHROD
(t, ##h, ##e:2) (t, ##w, ##o:1), (t, ##h, B v
# ##n:1) (h, ##fo ##u, #n, ##d, 5310 2y ik AT, Y FRICIEFFNZ /NI EZIETE

##i, ##n, ##to, #i#ts
0 ##s:1), (f, ##o, ##u, ##n, ##d:1), (g, ##o, ' ' ; ' \E
##o, ##d:1), (1, ##to, ##o, ##d, ##s:1), (o, ki, By By g, b (##)€ ;L—jJu g_ %)

|, o, t
##n:1), (b, ##i, ##9:1), (I, ##o, ##g:1) %

e UTORXROA7%EEL, B

(t ##h, #e:2), (t #Hiw, #o:1), (t ##h, SLWR7ZDESEEDIRT

. ##d, ##e, ##g, ##h,
##i, #4#n:1), (h, ##to, ##u, ##n, ##d, B in HHo, s

1 ##s:1), (f, ##o, ##u, ##n, ##d:1), (g, ##o, . fre ucency..
##o, ##d:1), (T, ##o, ##o, ##d, ##s:1), (o, i#lu’o#fw’ b, bi, T, g, Score = q Yij
##n:1), (bi, ##g:1), (I, ##o, ##g:1) o frequency; X frequencyj

(t, ##he:2), (t, ##w, ##0:1), (t, ##h, ##i,

. | i, #he, #8g, #4h, . - S = e~ .
#in:1), (h, #o, ##u, #in, #d, st 1), (f, "L TS Y CO7)TJIYVRLTELSNT:

2 ##o, ##u, ##n, ##d:1), (g, ##o, ##o, . s L \ ] 42 N S 7
#d:1), (f, ##to, ##to, ##d ##s:1), (o, f#s’: #lu’ #fw’ b, bi, Bluz, UEYT7T—KFEW
##n:1), (bi, ##g:1), (|, ##o, ##g:1) $ 9O 15\
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QEHIAHRIRERTS

AUNT QUEENS

KING KING

Mikolov et al. (2013, 749)

[£X] (5]

e IEHAHTE] - RBEMET, EROEEDNMILYT DK
=“é‘;5|;€75r§t & 2 00 =58 | IR S, REIEAEDBERAZTIBREITS
LEsD C (B FRNRENE, (BB WS

I=U7N

o (BN [EHE—ZE]EWVWDEN
(B 1 ] > B o KING + [EME—ZE] + [BEH—~EH]

« BUWKEHIZE, BIURS EAMRZH — QOUEENS

D, EIUEKREZERLTULS
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QEHIAHRIRERTS

/ N N\ N\ \

Input cLs) | my || dog || is | cute | (ser] || he | likes ” play] ##ingw [SEP]
Token
Embeddings E[CLS] Emy Edog Eis Ecute E[SEP] Ehe EIike Eplay E ng E[SEP]

L ] -+ -+ = L L ] -+ -+ &+ -+ -+
Segment
Embeddings EA EA EA EA EA EA EB EB EB EB EB

L + -+ -+ -+ -+ + -+ -+ -+ -+
Position
Embeddings EO E1 E2 E3 E4 E E6 E7 E8 E9 E10

Devlin et al. (2019, 6)

L

S
&F

e BERTIE, "XHOREZELDEEDRS) HIMBKULTR—T > & ITES
KEEKORT EAAEES

c EENEOXMRICLDZELRDEWEZ, BELBICNIDIENTES
MTICiE, FEIFEEET/VDOBERT multilingual base model (Devlin et al., 2019)

l'

o DT I BIBHIAAKIRIE, REED768RTT%Z, tSNE (Maaten and Hinton,
2008) CRITIEMELI=H D
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« DBSCANIZE, &7—H5

® o . ® . LR eOERNICABEOT— M
) SENDZH EITIC, BEEMIC
. S 2AH —HRET BFK

s TORELIIB=ZBA T —Y
HeaO8T—%e.qg., (c)D
C1,Cy)y ROZNSDOHICER
N353 —%e.g. (d)Db,, by, bs)
NRE—7T 2 AT —IlCnFEIN

s ZTNICHAHLIGWT—%F(e.q,
Ester et al. (1996, 228) (d)Dn)lFANEELT, 75X
Y—ICES W
EEEEL SR ? (HESENFLBOEAR QEEABAF)




MEDERD S LiBEEDERNE ZHRH, TH B8

v/ VI NOE—HIZLITFTEZR S5 (Shannon, 1948):

H = - ipilogzpi

Cluster Cluster
~ N r N
f ) c; = 0.5 4 A c; =0.9
form » ¢, = 0.3 form » ¢, = 0.1
_ Y _ Y
H ~ 1.4854 H ~ 0.4689
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Others

7

« TVUFLICHEULUL
Wikipedia® 1003C

Sz 1T DT —
Indo-European _
17 yEUTHIRAL, &t

30
languages

dlnl

Austronesian
2

Uralic “ —n—
2 10[E]9 DDEITZ
Afro-Asiantic 1To1c
2 4> o
Dryer and Haspelmath (2013) =& . WHRETZ== |G
30558

Afrikaans, Albanian, Arabic, Basque, Bulgarian, Chinese, Czech, Dutch, English, Finnish,
French, German, Greek, Hebrew, Hindi, Hungarian, Indonesian, Italian, Japanese, Korean,

Latin, Polish, Portuguese, Romanian, Russian, Slovak, Swahili, Tagalog, Tamil, Vietnamese
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Basque -
English
Latin
Portuguese -
Dutch A
Finnish
Swahili -
German -
Indonesian -
Romanian -
Polish -
Afrikaans -
Slovak -
Vietnamese -
italian

French -

Language

Czech A
Hungarian -
Bulgarian -
Russian -
Albanian -
Tagalog -
Arabic -
Chinese -
Korean -
Hindi -
Hebrew -
Greek -
Japanese - °

Tamil

0.26 0.28

Takuto Nakayama

0.30 0.32 0.34 0.36
Entropy

0.38 0.40

SREFULLLSZHEND? (HEEFRPRFIONAZQEERRKT)

0.42

RAEZRUK
DHYINR U EE
(~ 0.411),
RAMBEZ R U o
YN =P

(~ 0.266)
TNn<Tn,

~ 1.329/sw,
~ 1.202/sw
LEERISR LN

ICETDEED
INEF->TWB
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