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Linguistic research is organized into three approaches: inductive, abductive and deduc-
tive. Induction consists in proposing general principles based on specific data. Abduction
aims to relate observed data to an already existing general principle. Deduction makes
it possible to check the abductive step by defining a set of expected but yet unobserved
data.

It can be noted that the deductive approach has a rather limited place in this heuristic
process. It only serves as a method for validating the abductive step. In other words, the
consequences of the principles induced by observation are only ever explored on the scale
of a particular phenomenon, never on the scale of the whole system. This limitation of the
deductive approach generates another issue consisting in not questioning phenomena that
are so regular that a corresponding principle is implicitly accepted as self-evident. We
believe that these two issues are due to the fact that the linguist has preconceived views
about the object he is studying. He then remains blind to certain connections between
linguistic phenomena.

To deal with this issue, we propose a method inspired by experimental archaeology
(Bordes, 1947). In archaeology, the causes of an artifact are regularly outside our empir-
ical field and it is not possible to make abstract generalizations as we do in linguistics.
Researchers therefore sometimes use speculation and validation of hypotheses through
direct experience. The experiment consists in seeing if one obtains an artifact similar to
the one observed using this or that construction method. This approach is particularly
famous for elucidating questions related to the lithic industry during prehistory. Though
it never gives definite answers, it makes it possible to (in)validate hypotheses on the scale
of a complete system.

An equivalent approach applied to linguistics would be the generation of linguistic
systems based on explicitly formulated principles with a minimum of typological parame-
ters. The origin of these principles does not really matter. They may be the result of data
observation, cognitive, behavioral, functional or even a priori speculation. Their value is
ultimately determined only by the degree of closeness between the results obtained and
the natural languages as a whole. Trying to generate similar systems pushes the linguist
to explicitly define the principles that are needed and to explore all the consequences of
these principles.

In this talk, we specifically explore three different modules corresponding to basic
aspects of word formation: the phonemic inventory, the phonotactics and the wordsize
limit. In each case, we propose to implement with spreadsheet formula a unique a priori
functionalist principle and we derive various types of data (with or without branching



onsets, etc) from the same formula. This functionalist principle can be summed up in one
word: ‘contrast’. Concerning the inventory and the phonotactics, we assume that con-
trasts between segments must be maximised (Martinet, 1955; Liljencrantz and Lindblom,
1972; Goldsmith, 1976). Thus the same principle applies paradigmatically and syntag-
matically (Hjelmslev, 1943). As for the wordsize limit, we suggest that it corresponds
to the minimum size necessary for the number of different possible combinations of an
inventory to correspond to the size of a lexicon, e.g.:

Words: 200 000
Segments: 34
Average word size: 3,461379675

Finally, in order to introduce variation, we use a normal distribution which makes any
deviation from these rules all the less probable as it is important.

With simple principles like these, we are already deriving datasets that come very
close to natural languages (see Table 1). Of course, these data still contain some quirks
sometimes related to practical limitations that we are aware of and will have to overcome
in the future. But the most important thing is that we achieve this result without starting
from the observation of the data we are trying to reproduce. In this respect, we came
across a generated dataset that shows a vowel distribution reminiscent of the phenomenon
of vowel reduction, although we have not implemented this notion. As you can see in Table
1, closed vowels are found only in first syllable.

Jo?0? j?o 2070 w?o m3p3p 070 ho?o p3p3  j? ho?o
m3p3p uU?o n3p3p 1707 Jo?o? 2070 I3p Ip3p m3p3  m3p3
noto 3p3 ho?o co?o c3p3p pP3p3 20 Jo?0 3p3 2070
ho? m3p3p 7 ho? pP3p ip3 Uv?07? pP3p3 ips3 faps
u?0?0 wTro msp ip3p3  p3p p3p3p co? co?o?  w?o? 170
3p3 ho?o 3p3p ip3 pP3p3 j?o Tp3p co?o c3p nsp3
w?o u?0?0 U070 U? 3p3p3 o? 070 nsp3  npoto?  [o?o
u?0 ip3p P3p3p 3 fap p3p3p Ip3p3 co? ip3p no?o
1? ip3 c3p3p 3p3p 1p3 co?o? no?o 1p3 ns3p3 ip3p
j? m3 u?0?0 1?07 j?o fap ho j?o Ip3p j?o

Table 1: Example of initial stress and vowel reduction

To conclude, the exploration and exploitation of linguistic principles in the construc-
tion of languages has been present since the beginnings of modern linguistics. The strong
regularity of the first international languages illustrates the notion of linguistic system that
emerged in the 19th century. Then, the 20th century brought an explosion of fictional
languages that explore almost all facets of linguistic diversity. Even today, languages are
emerging that are testing the limits of certain linguistic principles, as Toki Pona does
with polysemy (Lang, 2014). Most of these initiatives address real scientific questions but
from a non-academic point of view. The fact that Saussure’s brother was an Esperantist
(de Saussure, 1914) is an amusing illustration of the parallel development of academic
linguistics and language construction.
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