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Mind and Language:

Al in an Example of Similar Patterns of Luxembourgish Language

Joshgun Sirajzade, Christoph Schommer

University Luxembourg

Is the language the key to the mind? Or does the mind determine our ability to
speak? Being one of the oldest questions of humanities (especially in philosophy and
linguistics) and science (later social and computer science) it still remains unsolved.
Yet, in the last decades there has been huge successes in the field of NLP and
Computational Linguistics on the one hand, on the other hand the current research
shows that not only the human mind can shape our language, but also the language
can program our mind [1]. Advances in Speech Recognition, Text Processing and
Language Generation brought the Human Machine Communication to a new level. In
this talk we suggest a new language theory called text flow in an example of
Luxembourgish language and compare it against existing language models (e.g. proba-
bilistic language model). We also take into account the role of concrete steps of NLP
in this model (like Tokenization, Normalization, POS-Tagging, Stemming, Lemmatization
or other methods for morphological and syntactical segmentation), This new theory
considers language laws as described in quantitative linguistics [2], such as Zipf-
Mandelbrots law or token-type-ratio etc, Furthermore, we discuss our model in the con-
text of existing techniques of machine learning and knowledge representation because
the applicability of the suggested theory is the main focus of our research,
Nevertheless, this model can help us to achieve a deeper understanding of a particular
language it is applied to. The model and concrete examples from its application in our
talk are driven from a corpus of Luxembourgish language, It consists of ca. 130 mio.
tokens being mostly news from the web presence of Radio Television of Luxembourg
(RTL) with ca, 35 mio. tokens, Radio news transcriptions (RTL) with ca. 20 mio. to-
kens, over 70 mio. tokens user commentaries (also on the RTL web presence), some
legal texts and parliament speeches from Luxembourgish Parliament with ca. 10 mio,
tokens and interview transcriptions representing a spoken language. The new theory
considers syntagmatic and textual language structures as ‘flowing signals” [3, 4], It says,

that a language signal, that is uttered, have different formal properties like the length
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of the sequence (words, sentences or even larger text pieces) and the order of the

items in these. The mathematics behind the theory takes into account the repetition of

similar patterns in the sequences. Here, the signals of different size and order can be

semantically and pragmatically related or even equal, meaning there are more than one

way to say things, whereas the two or more sequences, which are formally the same,

can only mean the same thing. Morphologically, this model does not distinguish func-

They are all repeating patterns in the language system and

tion words from affixes,

lizing them allows to extract the grammar of one particular

identifying and genera
language.

-

Key words:
(ACM Classification): I.2.7 Language Models,

Pattern Recognition; J. 5.5 Linguistics;

Text Analysis; 1.2.0 Cognitive simulation; 1.5

References

Lupyan, G. & Bergen, B. (2015). How language programs the mind, Topics in Cognitive Science,

New Frontiers in Language Evolution and Development. 10.1111/tops.12155.
Hfebitek, Lud&k (2005). Text Laws. In Quantitative Linguistics’ An International Handbook, eds.
Kohler, Reinhard., Gabriel Altmann a Rajmund G. Piotrowski. Berlin, New York: de Gruyter,

348-301.
Joshgun Sirajzade (2016). Compiling Tools and Resources for

beyond, DHBenelux Conference, Luxembourg.

Studying of Luxemburgish Language and

Joshgun  Sirajzade (2018). Korpusbasierte Untersuchung der Wortbildungsaffixe im Luxemburgischen.

Technische Herausforderungen und linguistisc
Zeitschrift fiir Wortbildung = Journal of Word Formation, 20181).

he Analyse am Beispiel der Produktivitdt, in

- 106 —

Session 8

AZt3 Aof:

SAR 230l FAR ALY oeli 9] AULFTAS)

Joshgun Sirajzade, Christoph Schommer
S48 =23 g8 csC &3 ILAS 74

‘ dol= Aztel g7l oUW Azto] $-2lo] ety $HL AAFE=I)? o= 9E
SHE3] H3t 9 Aojshst #Heh(Fr) A3zt 2 AFE #3he| 713 _9_;151‘7.9_; ;z
U2A ods] A @2 A ol duk. ad, Ad F4 @ B9 XMO; iJ;(ZL;)
oF B ZHFH Aof3t HopolM 2 HFLS AT v, Al A7 *’F#ZH H|Fo]E o
AZke] BZto] S-E|of dols JFAHY £ IS Wk ofz}, ojr} %El; *M; —ETEJ
HFE F Aol 54 2], d2E A2 9 Ao WA 7]&o] st ulal :“:UW
AwruAelde o] NEL FFoz HolEQTh o] ZAddiE *‘%‘%EEL:; 041;—
501 J2E S (text flow)llEhs 2L o] 0|22 AL, SE=F 01#01 2R E;r
2 7129 Ao mdd} nws=E gt} 3 o] mdx o] o (;LP);— ?i:lﬂ
dAe] Agg nHEEE}, A3l POS-817), 2H W (Stemming, oJ7+2Z) Lerr:

2
matization(EA|0] Z7]) F) 7Iet Fejsty FEEH BR wE). o] ARE ol2e
LN @ -‘—L—- =

=
=
=

it

o m

?ipf—Mandelbrots law 1 token-type-ratio &, A2 Aojg2]e] 7]<d o] WAL 17
ot =F AFE o]Eo] FHEAo] S AT Fg #AAJel7] wjEd, o .‘:_‘;Z_‘ Al
Y 2 A2 B5HY 71E 7&] oA =9stuAt 3ttt % %::f“}f’— ‘: U‘;
< o] Rdo] AHg=E 54 dojd diaf Bt A=A oldlTd 4 Y= E%%: = ;:o

2 M@ 2 oA A48 mdd TAH o5 SRR dojtmz i
NG aRe F2 S47=3 g duuH(a 35 mio, token)’L%'j"E”;g'
P w2 7]15 (RTL)(ca. 20 mio, tokens), AF&2} F41 (70 mio. tokens ©|A})(FE3F
RTL §) @AskoA), A PEH H2E9} S4R22 39 o8 A4 (ca. 10 o, o
kens) % TOLUNE AHEST WA ABH WAL 5o Y DA TN £ o 1;)0
mio, tokens® & TFAEoO] It} MEE o|ZoM = B o] FLzo} E—‘!i‘-E; 01;)1 T
'S5e S (flowing signals)'= 3t SIthB, 41 TR BEAHE o] ﬁ*‘iL—”— Al

o dol(de], £4 = Aol o 2 Y2E 27hst o o] Y= ;omsﬂ:ﬁ:i 5
B4 $40] than), 1 o]2e] 27ke] e
B nEdt oM, R 2719 £A9) st uEHez Bl e FE
, A Wb AR FdE 5 Ak F, P2 = ol ;—:
: )

[e]
o olplEF = o) T
= ond & Qe vk, oF 7hA] dhgoeg BFE £ Qe AL onjdt

[

o ® i [N
N
rlo

22
=]

N
x
o
e
%
>

- 107 —




International Conference on Artificial Intelligence Humanities

agey o] mae s)solsh dulAE PEEA gtk IASE 2F o] AN
WEEs ey, IASS AW QusgoRA shiel SHY dofd) W £
¥ 4 gt

FIHE:
(HFHEEFHACM) 2E): 1 27 9o BY, d2E #4120 A A Bao]4, L5
e 914, ] 5.5 €979,

ﬂz‘.‘:

LS

Lupyan, G. & Bergen, B. (2015). o{7h 742 saaggsts Wl olx] Fare] Faf oje] Fstet
Ao glojAe] =L ZAFAL 10.1111/tops. 12155,

Hiebidek, Ludék (2005). E|2=E {3, opz] ofojs} : F HEEH, eds. Kohler, Reinhard,, Gabriel
Altmann a Rajmund G. Piotrowski, Berlin, New York: de Gruyter, 348-361.

Joshgun Sirajzade (2016). F4F.270] g 7 9jo] oojE odFelr] g HAY ET gl gl
DHBenelux &&3]e], EAR=2

Joshgun Sirajzade (2018). Korpusbasierte Untersuchung der Wortbildungsaffixe im Luxemburgischen,
Technische Herausforderungen und linguistische Analyse am Beispiel der Produktivitdt, in
Zeitschrift fiir Wortbildung = Journal of Word Formation, 20181).

- 108 —

International Conference on Artificial Intelligence Humanities

Session 9 —




