SEMANTIC MAP
To appear ilNew Encyclopaedia of Czech Onlitied. Petr Karlik)

A semantic map is graphical representation of functions of linguistic constructions, unto
which linguistic forms fronone or different languages can in@pped.There exist two main
types of semantic map$he first type is a network that consists of nodes and links between
them. The nodes are different functions, which servdeds comparationis for cross
linguistic comparison of words, constructions grammatical categorieSince these maps
were histoically first, they are also called ‘classicaivan der Auwera2013) or ‘first-
generation maps(Sans02009). Yet another name is ‘connectivity magsan der Auwera
2013). The second type of mapdisplays data points, i.eexamplesfrom a corpus or
experimental stimuliThe relationships betwedhe data pointsire represented by distances
(or, inversely,proximities) These are probabilistior statisticalsemantic maps, which are
also called ‘proximity maps(van der Auwera2013) or ‘secondgeneration maps(Sanso
2009).
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Figure 1. Semantic mapf dative functims from Haspelmath (2003) witthe areas covered

by Englishto and French dative clitics

In classical semantic map$et nodes are linked if the corresponding functions co
occurat leasin one linguistic constretion. Consider an exampla Figure 1. This is anap of

dative functionsfrom Haspelmath(2003), with the English prepositiorto and theFrench



dativeclitics (me, te, lui, nous, vous, leur) mapped onto thgraph One can see that the areas
covered by the Englighrepositionto and the~renchdativeclitics partly overlap.

The procedure of creation ofassicalsemantic maps is as follows. The first step is to
identify the functions, which will act as nodes of the netwdkkcording to Haspelmath
(2003) a function should be put on a map if there are at temstanguages that differ with
regard to this functionThe semantic map approach is agnostic as fahepolysemy and
monosemy distinction(or, in other terms, ambiguity and vagueness) is concerhed
principle, any function can be an element of a s#imamap. Next, &patialconfiguration is
soughtsuch that satisfiehe Semantic Map Connectivity Hypothesis, which was formulated
by Croft (2001: 96) If two given functions are expressed bwe form in at least one
language, the corresponding nodes should be connddtedprinciple is also known as the
Contiguity, or Adjacency Principle&Consider the imaginary exampliesFigure 2. Theigure
on the leftrepresents a semantic magfh functions A, B, C, D and E. Construction X covers
a connectedegion on that map (functions B, C and Ohe ConnectivityPrinciple is
observed. In contrast, Construction Y in the figure on the right has functions A, B and C. C

not connected directly with A or B. Therefore, the Connect®iincipleis violated.

The Connectivity Principle is observed The Connectivity Principle is violated

Construction Y

Construction X

Figure 2. Imaginary semantic magth the Connectivity Principle obsved (left) and the

Connectivity Principle violated (right).



In order to have scientific value, the semantic map should be parsimonious. Linking every
node with all other nodes makes the semantic mapouscHaspelmat2003).According to
Haspelmath(2003) a dozen genealogically diverse languages are enough to obtain a stable
solution that does not have to be modified when a new language is biddeatly, the spatial
configuration is sought manually, by trial and error. Recentigret have been attempts to
employ Graph Theoryn order to create these configurations automatic@llthough the
semantic map inferences computationally intractable, there existheuristics that can
approximate i{Regieret al. 2013).

In addition to allowing for a straightforward language comparison, semanticaaaps
be used for formulation of implicational hierarch{esg.Haspelmati997) For example, if a
dative marker has éhfunctions of an experiencer and a beneficiary, it should also have the
function of a recipient, according to the semantic map of the dative functions that wa
introduced above. One can also use semantic maps to generate diachronic hypotheses about
the senantic development of words and constructions: if a construction that had a function A
now hasafunction Q, it should have had at a certain stage the nodes that are located between
A and Q. It is also possible to create semantic maps with directions| Vulkch show which
function was diachronically first and which emerged later as a result of sereatgnsion
(Narrog 2010) For example, a directional semantic map of d@aL-RECIPIENT domain,
based on the diachronic information providedNisrrog(2010) may look as showim Figure
3. The map was constructed automatically with the help of the pacgeah in R. The
nodes are case functions. Such maps represent a particular interest for sfudies

grammaticalization.
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Figure 3.A directional semantienapof the GoAL-RECIPIENTdomainbased on Narrog (2010).

The majority ofclassical semantic maps are usualbynhierarchical they do not display
hyponymousand hygronymous functionsHowever, there are a fewierarchical semantic
mays, e.g. the semantic map of modality kgn derAuwera & Plungian (1998) and the
sematic map of the conce@MPTINESSIn KoptjevskajaFammet al. (Forthc.) Consider a
simple example from the domain of causatialh.causative situationsan be subdivided into

two types, according to Nedjalkov (197&ctitive and permissivd-actitive causation, in its

turn, can be subdivided into direct and indirect. The colours on the map indicate the
distribution of Dutch causative constructions witben “do” (pink) and laten “let” (light-

green) with regard to these semantic functions.
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Figure 4. A hierardieal semantic map of causation, with the functions performed by Dutch

causativedoen (pink) and aten (light-green).

The second type of maps represents points that are located at different sliftamcene
another. The points are usually exemplars from parallel corpora evembal experimental
stimuli. They represent a specific situation, rather than a broad semantic fufitigogreater
the distance, the more frequently giiationsthat correspond to the exemplars or stimuli are
expressed by the same forms in different langsigg@ch maps areonstructed with the help
of multivariate statistical methods, such as Multidimensional Scaling&lghli & Cysouw
2012) o Correspondence Analys{Majid et al. 2012).Seean examplan Figure 5, which
displaysa Multidimensional Scaling map with exemplars of analfieriphrastic)causative
constructions from a parallel corpus @fhteenEuropean languagdsom Levshina(Under
review). The dots are different semantic situations of causafioalines show theareas wih

a high density of exemplars of analytic causatives in five Romance languages: fenen+
Ve, Italianfare + Ve, Spanisthacer + Ve, Portugueséazer + Ve / Vsus;and Romaniam
face + sa Vsus; The interpretation of the dimensions and clusters is the researcher’s
responsibility. In this example, the horizontal dimension corresponds to the dstinct
betweerpermissive(left) andfactitive causatiorfright), whereas the vertical dimension i th
region on the righseparatesorceful causation (top) from non-forceful causation (bottom).
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Figure 5. Aprobabilisticsemantic mapf analytic causativelsased on 18 European
languagesThe lines show the areas of high probability of exemplars of five Romance

causative constructionghis map wasreated with the help of the R packag®cof.

In addition to theséwo man types, there also existybrid approaches. For example, the

CLICS databasgLIsT et al. 2014) which is available online alttp://clics.lingpy.org

represents colexificationsf semantic concepts in a large numbéidanguagesall over the
world. One speaks of colexification when two or more meanings are coverateldgxical
item in a languag€FRANCOIS 2008).The screenshah Figure 6shows the information one
can obtainfor the concepHaND. The graph displayed on the rigltoks like aclassical
semantic mapwith links and nodes that represent semantic functions. At the samethigne,
line thickness corresponds to theanxurrence frequenayf a pair ofsemantidunctions (i.e.
colexification) in the data baséOne can segéhat the conceptAND is the most commonly

colexified with the concephrRM. Importantly, the graph, which is created automatically,


http://clics.lingpy.org/

connects all pairs of nodes with at least one colexification (thus, the parsprinoiple is

not observed).

HLine opacity:H HLme weights:Hfé} HColoring:H:Fam'i'ly v

85 links for "arm™ and “hand":

i i Iym s
1. Gawwada Afro-Asiatic hardo
2. Hausa Afro-Asiatic  hannu glove
3. Iragw Afro-Asiatic dawa span, fathom
4. Polci Afro-Asiatic aam :
5 Tarifit Afro-Asiatic fus
6. Azerbaijani, South  Altaic an forked bianch e
7. Kumyk Altaic KbOn brancEve
8. Orogen Altaic nala @ arm
9. Gurinji wartam ‘ ® palm of hand
10. Vietnamese Austro-£ : i
[ ]
< hand
- wrist
4
° By; g;‘:;,,
e g
L] ko

Figure 6. A screenshot frothe CLICS database http://clics.lingpy.org

Although semantic maps provide a convenient tool for visualization and exploration ef cross
linguistic variation in forrmeaning mapping, their theoretical interpretatiordébatable.
While some linguistse.g. Croft (2010), claim that semantic mapgpresent the universal
conceptual spacinat is part of thespeakersmentalrepresentationCristofaro(2010)argues

that polyfunctionality of a linguistic consittion does not always arise frooonceptual
similarity between its functionand that semantimaps represent diachronic development,

rathe than individual knowledge at ttsynchronic level.
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