
93 

 

Lexicography in the Crystal Ball: Facts, Trends and 

Outlook 
 

Gilles-Maurice de Schryver, Department of Languages and Cultures, 

Ghent University (Belgium) & Xhosa Department, University of the 

Western Cape, Cape Town (South Africa) 
 
Keywords: EURALEX proceedings, papers, authors, countries, citations, trends. 

 

Abstract 
 

This year marks the fifteenth edition of the highly successful EURALEX congresses. In 

honour of this crystal jubilee, all major protagonists and topics of the fifteen congresses 

to date are reviewed, cross-compared with one another, and plotted through time. Three 

different databases were built to this intent: First, a EURALEX metadata database, 

containing all the bibliometric information of each paper, as well as the full affiliation 

details for each author. The language of each paper (English, French, Russian, é) as 

well as its congress status (keynote, demo session, poster, é) were also noted. From 

these data various paper, author, language and country trends are derived. 

 Second, a EURALEX citation database was constructed, in which each paper is 

linked with the citation data for that paper as found in Google Scholar. Various cross-

checks were run, to improve on the search engineôs suggestions. From these data various 

citation trends are derived, such as the percentage and number of papers cited per 

congress, the overall impact of each congress, and the average number of cites per paper 

at each congress. The actual top-cited papers are also looked at. 

 Third, a EURALEX proceedings corpus was built, with the full text of all the 

EURALEX papers delivered to date (including those presented in Oslo). Keywords and 

keyness values were extracted from this corpus, and the (normalized) frequencies of the 

top 1 000 keywords were then looked up in each congress sub-corpus. A detailed trend 

analysis of the most important of those keywords is then summarized in over forty 

charts. 

 In addition to the study of facts and trends, all this material is also used to predict 

the future, an outlook as reflected in the crystal ball. 
 

 

1. The EURALEX congresses crystallize 
 

Lexicography moves from milestone to milestone. Half a century ago óa 

small group of linguists and lexicographers met at Indiana University to 

discuss a variety of problems related to the making of dictionariesô 

(Householder 1962: v). The proceedings of that conference (Householder 

& Saporta 1962) set in motion the emergence of lexicography as a 

modern scientific discipline. A decade later, Ladislav Zgustaôs Manual of 

Lexicography (1971) gave every aspiring lexicographer something solid 
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to hold onto. And have we held onto it: Zgustaôs magnum opus remains 

one of the most cited works of our field. Another decade later, another 

milestone. The year is 1983, when Reinhard Hartmann organizes a major 

international conference on lexicography in Exeter ð baptized LEXeter 

ô83 ð where the basis is inter alia laid for the international encyclopaedia 

of lexicography Wörterbücher / Dictionaries / Dictionnaires (published a 

decade later, in three massive volumes), the book series Lexicographica. 

Series Maior (which started appearing in 1984) as well as the journal 

Lexicographica. International Annual for Lexicography (as of 1985), and 

last but not least, where the European Association for Lexicography itself 

ð EURALEX ð was established (cf. Hartmann 2008). The LEXeter ô83 

proceedings (Hartmann 1984) thereby automatically became the 

proceedings of the first EURALEX congress. The second EURALEX 

congress was organized in 1986, with the proceedings appearing two 

years later (Snell-Hornby 1988). From then on, EURALEX has gathered 

biennially, with proceedings appearing two years after the event for the 

third and fourth congress, and simultaneously with the event as of the 

fifth congress onwards. See Table 1 for an overview. 

 Although the EURALEX board went on to launch the quarterly 

International Journal of Lexicography in 1988, the material published in 

the biennial EURALEX proceedings held its own over the years. The 

body of research reported on in the EURALEX proceedings is now so 

substantial that an in-depth analysis is in order. This is exactly the aim of 

the present paper. In contrast to earlier attempts, the present analysis will 

not be a personal reflection (cf. Hartmann 2008), nor a proposal to build 

an online EURALEX congress proceedings bibliography (cf. DeCesaris 

& Bernal 2006). Instead, the present study is truly driven by the data in 

the proceedings. To that intent, a corpus was built containing all the 

material found in all fourteen proceedings published so far, as well as all 

the material (bar the current paper) accepted for presentation at the 

fifteenth congress.
1
 In the corpus each paper (and each piece of editorial 

material) is a separate file with a unique identifier. All of these files, or 

any selection of it, can thus easily be searched and analysed with corpus 

query software. A separate database contains all the metadata for each 

file. Linking all the corpus files and the metadata is a so-called citation 

database, hinting at who quotes who, what, when, and where. In what 

follows selected aspects from each of these three components will be 

presented, starting with the EURALEX metadata database in Section 2, 

followed by the EURALEX citation database in Section 3, and finally the 

EURALEX proceedings database in Section 4. Section 5 will briefly 

conclude and look ahead. 
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Table 1: EURALEX congresses and proceedings to date. 

 EURALEX CON GRESS EURALEX PROCEEDINGS  

No. Year City  Country  Acronym Editor(s) Year Publisher 

1 1983 Exeter UK LEXeter ô83 Hartmann 1984 Max Niemeyer  

Verlag  

2 1986 Zurich Switzerland ZüriLEX ô86 Snell-

Hornby 

1988 A. Francke Verlag  

3 1988 Budapest Hungary BudaLEX ô88 Magay & 

Zigány 

1990 Akadémiai Kiadó 

4 1990 Málaga Spain EURALEX ô90 Alvar 

Ezquerra 

1992 Biblograf  

5 1992 Tampere Finland EURALEX ô92 Tommola et 

al. 

1992 Tampereen Yliopisto  

6 1994 Amsterdam Netherlands Euralex ô94 Martin et al. 1994 Vrije Universiteit 

Amsterdam  

7 1996 Gothenburg Sweden Euralex ô96 Gellerstam 

et al. 

1996 Göteborgs 

Universitet  

8 1998 Liège Belgium EURALEXô98 Fontenelle 

et al. 

1998 Université de Liège  

9 2000 Stuttgart Germany EURALEX 2000 Heid et al. 2000 Universität Stuttgart 

  

10 2002 Copenhagen Denmark EURALEX 2002 Braasch & 

Povlsen 

2002 Københavns 

Universitet  

11 2004 Lorient France EURALEX 2004 Williams & 

Vessier 

2004 Université de 

Bretagne Sud  

12 2006 Turin Italy XII EURALEX  Corino et al. 2006 Edizioni dellôOrso  

 

13 2008 Barcelona Spain XIII EURALEX  Bernal & 

DeCesaris 

2008 Universitat Pompeu 

Fabra  

14 2010 Leeuwarden Netherlands XIV Euralex Dykstra & 

Schoonheim 

2010 Fryske Akademy  

15 2012 Oslo Norway EURALEX OSLO 

2012 

Fjeld & 

Torjusen 

2012 Universitetet i Oslo 

 

 

2. The EURALEX metadata database 
 

That EURALEX congresses have steadily grown over the years is well 

known, and obvious from the size of the proceedings, which go from one-

volume books, to two- and even three-volume books, to books that 

contain the keynote papers only with merely abstracts for all other papers 

supplemented by CD-ROMs or a data stick for the full papers. The first 

four proceedings having been produced after the congresses took place, 

they do not necessarily contain all that was presented. Conversely, the 

proceedings of the next eleven congresses ð the so-called preceedings ð 

do contain a few papers which were not presented in the end. Overall, 

however, the proceedings represent the congresses well, even though one 



96 

 

should keep in mind that more activities are typically taking place at the 

congresses themselves, which may include workshops, symposia, round 

tables, structured debates, poster and demo sessions (before they started 

to be included as óshort papersô in the proceedings), etc. Not to forget the 

publisher booths and the social programme. What remains available for 

future reference, however, is the series of published proceedings.  

 There are ever more papers that are submitted, accepted and 

presented at EURALEX congresses, but what are the other paper and 

author dynamics? In Figure 1 the total number of papers per congress is 

shown. 

 

 
Figure 1: Papers per congress, showing number of authors per paper. 

 

Clearly, the number of papers grew exponentially over the years, up to 

and including the 2008 congress, after which the number went down 

again, likely to a more manageable number (back to the level of the 2004 

congress, with slightly over a hundred papers). In total, a massive 1 354 

papers have been written so far.  

 In Figure 2 the same data is presented, but now expressed in 

percent. It can clearly be seen that the number of single-authored papers is 

steadily declining; in 2012 descending below the 50% level for the first 

time. The number of co-authors per paper indeed tends to grow with each 

new congress, with especially two, three and four co-authors becoming 

popular, and even two cases of nine authors in all (in 2000 and 2008). 

Here one dares suggest that lexicography is becoming ever more 
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complex, needing the input of more than one scholar, and especially the 

input from multiple disciplines. 

 

 
Figure 2: Papers per congress, with number of authors per paper in %. 

 

Overall, there are 2 130 authors for the 1 354 papers written so far, and 

from Figure 3 it can be seen that the number of authors per paper rose ð 

nearly linearly ð from an average of about 1.1 three decades ago, to 

about 1.9 today. The average number of authors per paper nearly doubled. 
 

 
Figure 3: Average number of authors per paper at each congress. 
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A linked aspect is shown in Figure 4, which indicates that also the 

number of scholars who are involved in multiple papers at the same 

congress is on the rise. This is a phenomenon that started in 1994, where 

about 3% of the presenters were involved in multiple papers, a figure 

which has risen to over 10% today. 

 

 
Figure 4: % of authors involved in multiple papers at each congress. 

 

 
Figure 5: Number of distinct (i.e. unique) authors at each congress. 
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Given that ever more scholars co-write (and co-present) papers, the actual 

number of distinct (i.e. unique) authors is thus lower than 2 130. Figure 5 

shows that number per congress. Over the years, this metric went from 

about 50 (in 1983) to nearly 300 (in 2008), and is now back at about 200 

authors (in 2012). Still an impressive number. 

 EURALEX congresses are not isolated events, but truly part of a 

series, and loyal and even very loyal colleagues do join in with papers 

time and again. A study of all authors, across all fifteen congresses, 

reveals that a grand total of 1 371 distinct scholars have written papers for 

EURALEX over the the past three decades. 1 030 were involved in just 

one paper, 183 were involved in two papers, 69 in three papers, etc. And 

the maximum? One colleague each was involved in no less than 11 

papers, one in 12, one in 15, and the very maximum, one in a staggering 

19 papers. The distribution is clearly Zipfian, as shown in Figure 6. 

 

 
Figure 6: Number of authors with x papers, across all congresses. 

 

The list of these returning authors is shown in Table 2, which is colour-

coded for easy reading, and limited to those authors involved in at least 

six papers. To the insider, it will of course not really come as a surprise to 

see that Ulrich Heid, Adam Kilgarriff, Patrick Hanks and Thierry 

Fontenelle top this list. Each of them has become synonymous with major 

developments in the field at large, and it is gratifying to see their devotion 

to EURALEX. All other scholars listed in Table 2 are most certainly 

ómust-readsô as well. 
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Table 2: Author returns across the various congresses (with > 5 papers). 

Author  P
a

p
e
rs
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2
0

0
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2
0

0
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2
0

0
8 

2
0

1
0 

2
0

1
2 

Heid, Ulrich 19   1 1  2 2 2 1 1 2 1 1 2 3 

Kilgarriff, Adam 15      1 1 1 1 1 1 2 2 3 2 

Hanks, Patrick 12  1 1     1 2  1 1 2 2 1 

Fontenelle, Thierry 11    1 1 1 2 1 1 1 1 1 1   

Calzolari, Nicoletta 9 1 1 1  1 1 2 2        

de Schryver, Gilles-Maurice 9         1 1 3 1 2  1 

DeCesaris, Janet 9        1 1 1 1 2 1 1 1 

Verlinde, Serge 9     1 1  2  2 1 1  1  

Abel, Andrea 8         1 1 1 1 2 1 1 

Atkins, B. T. Sue 8   1 1   2   1  1  2  

Binon, Jean 8     1 1  2  1 1 1  1  

Picchi, Eugenio 8  1 1  1 1 2 1    1    

Prinsloo, Daan J. 8         1 1 1 1 2 1 1 

Rundell, Michael 8  1    1    1  1 1 2 1 

ten Hacken, Pius 8     1    1 2  1 1 1 1 

Bogaards, Paul 7     1 1  1  1 1  1 1  

Braasch, Anna 7      1   1 1 1 1 1 1  

Ļerm§k, Frantiġek 7      1  1 1 1  1 1 1  

Dobrovolôskij, Dmitrij O. 7      1   1 1 1 1 1 1  

Gouws, Rufus H. 7  1       1  1 2 1 1  

Lew, Robert 7          2 1 1 1 1 1 

Martin, Willy 7   1 1 1  1   2  1    

Moon, Rosamund 7  1   1  1 1 1 1 1     

Swanepoel, Piet H. 7    1 1 1  1 1   1  1  

van der Meer, Geart 7       1 1 1 1 1 1 1   

Varantola, Krista 7     1 1  2 1  2     

Artola Zubillaga, Xabier 6    1   1  1   2  1  

Battaner, María Paz 6         1 1 1 1 1  1 

Hartmann, Reinhard R. K. 6   1 1 1 1   1    1   

Kernerman, Ari (Lionel) 6      1 1  1   1 1 1  

Knowles, Francis E. (Frank) 6 1 1 1 1  1 1         

Krek, Simon 6            2 2 2  

LôHomme, Marie-Claude 6       1 1 1 1 1    1 

Marello, Carla 6  1  1        1 1 1 1 

Meyer, Ingrid 6    1 1 1  2 1       

Montemagni, Simonetta 6     1 2 1 1    1    

Pajzs, Júlia 6   1     1 1 1 1   1  

Roventini, Adriana 6 1 1  1  1 1 1        

Rychlý, Pavel 6         1  1 1 2  1 

Sköldberg, Emma 6            1 1 2 2 

Trap-Jensen, Lars 6       1   1 1 1 1 1  

Veisbergs, Andrejs 6       1  1 1 1 1   1 

Williams, Geoffrey C. 6          1  1 1 1 2 
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EURALEX would not be a European Association for Lexicography if it 

didnôt welcome papers in languages other than English. Nine languages 

have been used for the 1 354 papers to date: 1 099 were in English 

(81.2%), 92 in French (6.8%), 62 in German (4.6%), 50 in Spanish 

(3.7%), 31 in Italian (2.3%), 10 in Russian (0.7%), 6 in Portuguese 

(0.4%), 3 in Catalan (0.2%), and a single one in Finnish (0.1%). 

 

 
Figure 7: Languages of papers, in % per congress. 

 

 
Figure 8: Languages of papers, actual number per congress. 
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Figure 7 shows the distribution expressed in percent per congress, while 

Figure 8 shows the actual number of papers per language and per 

congress in a three-dimensional view. EURALEX congresses clearly 

seem to act as a magnet for local researchers, turning EURALEX 

congresses in combined international and national gatherings as they 

move around the continent. Witness the surge of papers in Spanish in 

Málaga (1990) and Barcelona (2008), French in Liège (1998) and Lorient 

(2004), German in Stuttgart (2000), and Italian in Turin (2006). Or the 

papers in German, French and Italian in Zurich (1986), and even the 

inclusion of Russian and Finnish in Tampere (1992). The papers in 

German and Russian in Budapest (1988) were a smart move by the then 

EURALEX board to open up the Association to the East, a move with 

positive repercussions to this date. Simultaneously, these figures tell us 

something about northern Europeans as well, as they are clearly very 

comfortable in someone elseôs language: the Dutch in Amsterdam (1994) 

and Leeuwarden (2010), the Swedes in Gothenburg (1996), the Danes in 

Copenhagen (2002), and the Norwegians in Oslo (2012). Most of them 

use English. In Exeter (1983), English was the sole language. 

 A final aspect that may be extracted from the EURALEX 

metadata database concerns the affiliations (typically one, sometimes 

more) of the various authors. In the interest of space, these will be limited 

to the countries of the affiliations listed for each author. Overall, a total of 

2 157 affiliations have been mentioned so far, and the country distribution 

is as shown in Table 3. Quite surprisingly, the top two spots are for Spain 

and Italy. But then, given the very large number of papers presented in 

Barcelona (2008) and Turin (2006), this can be (partly) explained after 

all.  

 

Table 3: Country distribution of the affiliations for all authors. 

Region Sub-region Country  Papers % 

Europe Southern Europe Spain 222 10.29% 

Europe Southern Europe Italy 199 9.23% 

Europe Northern Europe United Kingdom 192 8.90% 

Europe Western Europe Germany 179 8.30% 

Europe Western Europe The Netherlands 141 6.54% 

Europe Western Europe France 127 5.89% 

America North America USA 100 4.64% 

Europe Western Europe Belgium 86 3.99% 

Europe Eastern Europe Russia 75 3.48% 

Europe Northern Europe Denmark 71 3.29% 

America North America Canada 63 2.92% 

Europe Northern Europe Sweden 62 2.87% 

Europe Eastern Europe Czech Republic 57 2.64% 

Africa Southern Africa South Africa 49 2.27% 
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Europe Eastern Europe Poland 49 2.27% 

Asia East Asia Japan 37 1.72% 

Europe Western Europe Switzerland 36 1.67% 

Europe Western Europe Austria 35 1.62% 

Europe Eastern Europe Hungary 32 1.48% 

Europe Northern Europe Ireland 30 1.39% 

Europe Southern Europe Slovenia 27 1.25% 

Europe Northern Europe Norway 26 1.21% 

Europe Northern Europe Finland 25 1.16% 

Europe Northern Europe Estonia 24 1.11% 

Europe Southern Europe Portugal 20 0.93% 

Asia East Asia South Korea 19 0.88% 

Asia West Asia Israel 18 0.83% 

Europe Eastern Europe Romania 17 0.79% 

Europe Northern Europe Latvia 16 0.74% 

Oceania Australasia Australia 15 0.70% 

Europe Southern Europe Greece 15 0.70% 

America South America Brazil 11 0.51% 

America North America Mexico 11 0.51% 

Europe Southern Europe Cyprus 9 0.42% 

Asia East Asia Hong Kong 7 0.32% 

Europe Eastern Europe Bulgaria 6 0.28% 

Europe Southern Europe Croatia 6 0.28% 

America Carribean Cuba 6 0.28% 

Europe Northern Europe Lithuania 5 0.23% 

Europe Eastern Europe Slovakia 5 0.23% 

Asia South Asia Pakistan 4 0.19% 

Asia East Asia China 2 0.09% 

Asia West Asia Georgia 2 0.09% 

Asia West Asia Kuwait 2 0.09% 

Europe Western Europe Luxembourg 2 0.09% 

Africa North Africa Morocco 2 0.09% 

Oceania Australasia New Zealand 2 0.09% 

Europe Eastern Europe Ukraine 2 0.09% 

Europe Southern Europe Albania 1 0.05% 

America Carribean Barbados 1 0.05% 

Africa North Africa Egypt 1 0.05% 

Europe Northern Europe Iceland 1 0.05% 

Asia West Asia Iran 1 0.05% 

Europe Southern Europe Serbia 1 0.05% 

Asia Southeast Asia Singapore 1 0.05% 

Africa East Africa Tanzania 1 0.05% 

Africa East Africa Uganda 1 0.05% 

   2 157 100.00% 

 

Summarizing the data from Table 3 further, one arrives at the pie diagram 

shown in Figure 9, from which one sees that plainly 83.5% of all 

affiliations are European, which is satisfactory for a European 

Association, but also, and more importantly, that 16.5% are non-

European, viz. 8.9% from the Americas, 4.3% from Asia, 2.5% from 

Africa, and 0.8% from Oceania.  
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Figure 9: Region distribution of the affiliations for all authors. 

 

Breaking this up per sub-region, Figure 10 is obtained. 

 

 
Figure 10: Sub-region distribution of the affiliations for all authors. 

 

If one now wants to see when certain regions contributed what to a 
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Europe, or that the Leeuwarden congress attracted more colleagues from 

Western Europe than ever before. Or, to focus on another continent, the 

run-up to 1994 (when South Africa officially shed apartheid) saw the 

arrival of relatively large numbers of South African colleagues, who have 

remained very loyal to this date. 

 

 
Figure 11: Sub-region contribution at each congress. 

 

 

3. The EURALEX citation database 
 

Not all papers make a lasting impact. Those that do, typically attract a 

number of citations over the years. Although this is not a substitute for 

inherent quality ð after all, one can theoretically also and only refer to a 

paper merely to point out its infelicities ð high citation counts typically 

correspond to satisfaction. Writing in 2012, the most convenient way to 

determine a paperôs citations is simply to query Google Scholar, which 

has only recently come out of beta. The EURALEX citation database was 

built for this purpose. In it all the necessary paper information and 

programming codes have been imbedded so as to extract the number of 
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cites for each paper at any given point in time. In what follows, the 

citation status in Google Scholar as reflected on 24 July 2012 is used. 

Needless to say, the Google Scholar database does not see everything 

(yet), so all values are minimum values. Given a congress paper first has 

to be published this section of the study looks at all the papers from the 

first fourteen congresses only. In all, there are 1 246 papers for this 

period, 668 (or thus 53.6%) of which have been cited at least once. The 

distribution across the congresses is not even, however. As may be 

expected, papers from the earlier congresses have had more time to attract 

a readership and thus have a better chance at being quoted. This trend is 

confirmed by the data, as shown in Figure 12. 

 

 
Figure 12: Percent of papers cited, per congress. 

 

While as many as 87.3% of the papers from 1983 (Exeter) have been 

cited, only 20.1% of those from 2010 (Leeuwarden) have. In-between, the 

trend is to decline as one reaches the present.  

 Because more and more papers are presented at each new 

congress, however, the actual number of papers being quoted is actually 

rising, as may be seen from Figure 13. Between 1986 (Zurich) and 2008 

(Barcelona) the number of quoted papers more than doubles, from 31 to 

65. The drop for 2010 (Leeuwarden) is clearly the result of its proximity 

to the present: papers quoting material from 2010 need at least a year, 

typically more, to make it to publication (or even advance access) status.  

 The actual number of references to the first fourteen congresses 

adds up to 5 220 cites. Figure 14 shows the distribution per congress. 
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Figure 13: Number of papers cited, per congress. 

 

 
Figure 14: Number of cites, per congress. 

 

In terms of overall cites, then, the 2004 (Lorient) congress made the 

biggest impact so far. Of course this may be (and is, see below, Table 14) 

the result of just a single very-high-impact paper. 

 A better way to study the data is therefore to look at the average 

number of references per paper presented at each congress. Here one 

expects to find a downward trend, but while the value is indeed highest in 

1983 (8.5 cites per paper) and lowest in 2010 (0.4 cites per paper), the 

trend in-between is surprising, as shown in Figure 15. 
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Figure 15: Average number of cites per paper at each congress. 

 

What this graph reveals is that óthe middle congressesô ð i.e. 1994 

(Amsterdam), 1996 (Gothenburg), 1998 (Liège) and 2000 (Stuttgart) ð 

have been the most successful in terms of ópapers put in, citations got 

outô.  

 In order to put a face on the bleak statistics depicted in Figures 12 

to 15, one can now pass in review the various papers that attracted many 

citations to date. Given the highest averages are close to nine in Figure 

15, all papers with at least ten cites will be listed now, grouped per 

congress.
2
  

 Going through these lists, shown in Tables 4 through 17, it is clear 

that the sub-discipline of computational lexicography easily elbows out 

the more traditional aspects of the discipline. NLP topics especially, top 

the more recent lists, a trend set in motion at the 1992 (Tampere) 

congress, gaining strength at the 1994 (Amsterdam) and 1996 

(Gothenburg) congresses, and unleashed in full as of the 1998 (Liège) 

congress. The congress organizers also need to be commended on their 

choice of keynote speakers, as many of the keynote papers (their number 

of cites are shaded in the tables below) became true classics. In analyzing 

these citation counts it is good to remember that we are not looking at 

data from the exact sciences, where top papers attract hundreds or even 

thousands of citations, but at a field where several dozen citations 

indicates excellence, and where a hundred or more citations is only given 

to a few. In addition to papers in English, the top-cited material also 

includes papers in Spanish, French and German. 
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Table 4: Top-cited papers from the 1
st
, 1983 (Exeter), congress. 

Cites Title  Author(s) 

56 Translational equivalence in the bilingual dictionary Zgusta, Ladislav 

53 Studying dictionary use: some findings and proposals Hatherall, Glyn 

45 On the structure and contents of a general theory of 

lexicography 

Wiegand, Herbert E. 

33 óActiveô and ópassiveô bilingual dictionaries: The 

Ġļerba concept reconsidered 

Kromann, Hans-Peder; Riiber, 

Theis; Rosbach, Poul 

27 The bilingual dictionary ï help or hindrance? Snell-Hornby, Mary 

18 Methods of ordering senses within entries Kipfer, Barbara A. 

17 Lexicography as an academic subject Sinclair, John M. 

16 Terminology and the technical dictionary Sager, Juan C. 

13 EFL dictionaries ï past achievements and present needs Cowie, Anthony P. 

13 The culture-bound element in bilingual dictionaries Tomaszczyk, Jerzy 

12 False friends invigorated Hayward, Timothy; Moulin, André 

12 The Historical Thesaurus of English Kay, Christian J. 

12 Towards a theory of lexicography: Principles and/vs. 

practice in modern English dictionaries 

Stein, Gabriele 

12 Sexism in dictionaries Whitcut, Janet 

11 Dictionaries and computers Knowles, Francis E. 

10 The language of explanation in monolingual 

dictionaries 

Neubauer, Fritz 

 

Table 5: Top-cited papers from the 2
nd

, 1986 (Zurich), congress. 

Cites Title  Author(s) 

19 Trawling the language: Monitor corpora Clear, Jeremy 

17 The bilingual dictionary under review Tomaszczyk, Jerzy 

16 Changing the rules: Why the monolingual learnerôs 

dictionary should move away from the native-speaker 

tradition 

Rundell, Michael 

13 The treatment of multiword lexemes in some current 

dictionaries of English 

Gates, Edward 

12 The challenge of legal lexicography: Implications for 

bilingual and multilingual dictionaries 

Ġarļeviĺ, Susan 

10 Time and idioms Moon, Rosamund 

 

Table 6: Top-cited papers from the 3
rd

, 1988 (Budapest), congress. 

Cites Title  Author(s) 

59 Interim Report on the EURALEX/ɸILɸ Research 

Project Into Dictionary Use 

Atkins, B. T. Sue; Knowles, Frank 

E. 

27 User-Orientation in Dictionaries: 9 Propositions Martin, Willy ; Al, Bernard P. F. 

19 The Function of Collocations in Dictionaries Cop, Margaret 

17 Rückläufiges Morphologisches Wörterbuch des 

Althochdeutschen 

Bergmann, Rolf 

14 From the Bilingual to the Monolingual Dictionary Stein, Gabriele 

11 General Dictionaries and Students of Translation: A 

Report on the Use of Dictionaries in the Translation 

Process 

Starren, Peter; Thelen, Marcel 

10 Zur (Un-)Verständlichkeit der lexikographischen 

Darstellung von Phraseologismen 

Korhonen, Jarmo 
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Table 7: Top-cited papers from the 4
th
, 1990 (Málaga), congress. 

Cites Title  Author(s) 

28 Fact and Fiction of the Bilingual Dictionary Neubert, Albrecht 

19 El caminar del Diccionario Académico Alvar López, Manuel 

17 Database Models for Computational Lexicography Boguraev, Branimir K.; Briscoe, 

Ted; Carroll, John; Copestake, 

Ann 

12 El concepto de nomenclatura Ayala Castro, Marta Concepción 

12 Tratamiento de las colocaciones del tipo A+S/S+A en 

diccionarios bilingües y monolingües (español-inglés) 

Corpas Pastor, Gloria 

11 Notas en contribución a la historia de la lexicografía 

española monolingüe del siglo XIX 

Baquero Mesa, Rosario 

11 Los diccionarios de uso del último decenio (1980-

1990): estudio crítico 

Hernández, Humberto 

11 Linguistic motivation and its lexicographical 

application 

Swanepoel, Piet H.  

10 La lexicografía bilingüe desde Nebrija a Oudin Guerrero Ramos, Gloria 

10 On the organization of semantic data in passive 

bilingual dictionaries 

Martin, Willy 

 

Table 8: Top-cited papers from the 5
th
, 1992 (Tampere), congress. 

Cites Title  Author(s) 

73 Systematic polysemy in lexicology and lexicography Nunberg, Geoffrey; Zaenen, Annie 

32 COGNITERM: An experiment in building a 

terminological knowledge base 

Meyer, Ingrid; Bowker, Lynne; 

Eck, Karen 

25 Collocation acquisition from a corpus or from a 

dictionary: a comparison 

Fontenelle, Thierry 

25 Corpus-based versus lexicographer examples in 

comprehension and production of new words 

Laufer, Batia 

16 Monitoring dictionary use Nuccorini, Stefania 

13 Principles for encoding machine readable dictionaries Ide, Nancy; Véronis, Jean; 

Warwick-Armstrong, Susan; 

Calzolari, Nicoletta 

12 Dictionary examples: friends or foes? Minaeva, Ludmila 

 

Table 9: Top-cited papers from the 6
th
, 1994 (Amsterdam), congress. 

Cites Title  Author(s) 

82 Corpus-Derived First, Second and Third-Order Word 

Affinities 

Grefenstette, Gregory 

71 On Ways Words Work Together ï Topics in Lexical 

Combinatorics 

Heid, Ulrich 

31 Monolingual, Bilingual and óBilingualisedô 

Dictionaries: Which are More Effective, for What and 

for Whom? 

Laufer, Batia; Melamed, Linor 

30 Pocket Electronic Dictionaries and their Use Taylor, Andrew; Chan, Adelaide 

28 Phraseme Analysis and Concept Analysis: Exploring a 

Symbiotic Relationship in the Specialized Lexicon 

Meyer, Ingrid; Mackintosh, Kristen 

18 The Use of Parallel Text Corpora in the Generation of 

Translation Equivalents for Bilingual Lexicography 

Hartmann, Reinhard R. K. 

16 Statistical Tools for Corpus Analysis: A Tagger and 

Lemmatizer for Italian 

Picchi, Eugenio 
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15 A Description of Texts in a Corpus: óVirtualô and óRealô 

Corpora 

Holmes-Higgin, Paul; Ahmad, 

Khurshid; Abidi, Syed Sibte 

Raza 

14 On Dictionary Misuse Nuccorini, Stefania 

13 A Semi-Polymorphic Approach to the Interpretation of 

Adjectival Constructions: A Cross-Linguistic 

Perspective 

Bouillon, Pierrette; Viegas, 

Evelyne  

13 The Myth of Completeness and Some Problems with 

Consistency (The Role of Frequency in Deciding 

What Goes in the Dictionary) 

Kilgarriff, Adam 

13 The Effect of Language Background and Culture on 

Productive Dictionary Use 

Nesi, Hilary 

10 Semantic Dictionary as a Lexical Database Kustova, G. I.; Paducheva, E. V. 

10 Towards an Efficient Representation of Restricted 

Lexical Cooccurrence 

Melôļuk, Igor A.; Wanner, Leo 

10 The Dictionary User as Decision Maker Varantola, Krista 

 

Table 10: Top-cited papers from the 7
th
, 1996 (Gothenburg), congress. 

Cites Title  Author(s) 

102 COMLEX Syntax: An On-Line Dictionary for Natural 

Language Processing 

Macleod, Catherine; Grishman, 

Ralph; Meyers, Adam 

65 Bilingual Dictionaries: Past, Present and Future Atkins, B. T. Sue 

39 EUSLEM: A Lemmatiser/Tagger for Basque Aduriz, Itziar; Aldezabal, Izaskun; 

Alegria, Iñaki; Artola, Xabier; 

Ezeiza, Nerea; Urizar, Ruben 

38 Making Sense of Corpus Data: a Case Study Atkins, B. T. Sue; Levin, Beth; 

Song, Grace 

37 Right or Wrong: Combining Lexical Resources in the 

EuroWordNet Project 

Vossen, Piek 

26 Corpus Similarity and Homogeneity via Word 

Frequency 

Kilgarriff, Adam; Salkie, Raphael 

22 Standardization of the Complement/Adjunct Distinction Meyers, Adam; Macleod, 

Catherine; Grishman, Ralph 

20 The Expression of Definitions in Specialised Texts: a 

Corpus-based Analysis 

Pearson, Jennifer 

16 Data, Description, and Idioms in Corpus Lexicography Moon, Rosamund 

14 OMBI: An Editor for Constructing Reversible Lexical 

Databases 

Martin, Willy; Tamm, Anne 

13 Grundfragen der Fachlexikographie Bergenholtz, Henning 

12 Lexicographical Aspects of Health Metaphors in 

Financial Text 

Knowles, Francis 

11 Comparing Bilingual Dictionaries with a Parallel 

Corpus 

Dickens, Alison; Salkie, Raphael 

11 Example-based Word Sense Disambiguation: a 

Paradigm-driven Approach* 

Montemagni, Simonetta; Federici, 

Stefano; Pirrelli, Vito 

10 The DECIDE Project: Multilingual Collocation 

Extraction 

Grefenstette, Gregory; Heid, 

Ulrich; Schulze, Bruno 

Maximilian; Fontenelle, Thierry; 

Gera, Claire 

10 Creating a Multilingual Data Collection for Bilingual 

Lexicography from Parallel Monolingual Lexicons 

Heid, Ulrich 

10 English Learnersô Dictionaries: How Much do we 

Know about their Use? 

Kernerman, Lionel 
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Table 11: Top-cited papers from the 8
th
, 1998 (Liège), congress. 

Cites Title  Author(s) 

130 SENSEVAL: An Exercise in Evaluating Word Sense 

Disambiguation Programs 

Kilgarriff, Adam 

102 NOMLEX: a lexicon of nominalizations Macleod, Catherine; Grishman, 

Ralph; Meyers, Adam; Barrett, 

Leslie; Reeves, Ruth 

33 Towards a corpus-based dictionary of German noun-

verb collocations 

Heid, Ulrich 

21 Scanning long entries in learnerôs dictionaries Bogaards, Paul 

18 Methods for quality assurance in semi-automatic 

lexicon acquisition from corpora 

Eckle-Kohler, Judith 

15 Enthusiasm and Condescension Hanks, Patrick 

12 The Future of Linguistics and Lexicographers: Will 

there be Lexicographers in the year 3000? 

Grefenstette, Gregory 

11 Teaching dictionary skills in the classroom Chi, Man Lai Amy 

11 A corpus-based study of Italian idiomatic phrases: from 

citation forms to óreal-lifeô occurrences 

Cignoni, Laura; Coffey, Stephen 

10 Computational Metalexicography in Practice ï Corpus-

based support for the revision of a commercial 

dictionary 

Docherty, Vincent J.; Heid, Ulrich 

 

Table 12: Top-cited papers from the 9
th
, 2000 (Stuttgart), congress. 

Cites Title  Author(s) 

105 Towards a theoretically-motivated general public 

dictionary of semantic derivations and collocations for 

French 

Polguère, Alain 

36 ELDIT ï A Prototype of an Innovative Dictionary Abel, Andrea; Weber, Vanessa 

35 A Formal Model of Dictionary Structure and Content Ide, Nancy; Kilgarriff, Adam; 

Romary, Laurent 

33 Electronic Dictionaries in Second Language 

Vocabulary Comprehension and Acquisition: the State 

of the Art 

Nesi, Hilary 

31 Electronic dictionaries and incidental vocabulary 

acquisition: does technology make a difference? 

Laufer, Batia 

26 Morphy ï German Morphology, Part-of-Speech 

Tagging and Applications 

Lezius, Wolfgang 

25 IMSLex ï Representing Morphological and Syntactic 

Information in a Relational Database 

Lezius, Wolfgang; Dipper, 

Stefanie; Fitschen, Arne 

19 Specialized Lexical Combinations: Should they be 

described as Collocations or in Terms of Selectional 

Restrictions? 

LôHomme, Marie-Claude; 

Bertrand, Claudine 

17 Looking for lexical gaps Bentivogli, Luisa; Pianta, 

Emanuele 

17 Dictionary-Making Process with óSimultaneous 

Feedbackô from the Target Users to the Compilers 

de Schryver, Gilles-Maurice; 

Prinsloo, Daan J. 

16 Empirical Implications on Lexical Association 

Measures 

Krenn, Brigitte 

14 Extraction of semantic relations from a Basque 

monolingual dictionary using Constraint Grammar 

Agirre, E.; Ansa, O.; Arregi, X.; 

Artola, X.; Díaz De Ilarraza, A.; 

Lersundi, M.; Martínez, D.; 

Sarasola, K.; Urizar, R. 
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14 Contributions of Lexicography and Corpus Linguistics 

to a Theory of Language Performance 

Hanks, Patrick 

13 Cambridge Dictionaries Online Harley, Andrew 

11 The onomasiological dictionary: a gap in lexicography Sierra, Gerardo 

10 Adding Electronic Value. The electronic version of the 

Grote Van Dale 

Geeraerts, Dirk 

 

Table 13: Top-cited papers from the 10
th
, 2002 (Copenhagen), congress. 

Cites Title  Author(s) 

50 Lexical Profiling Software and its Lexicographic 

Applications ï a Case Study  

Kilgarriff, Adam; Rundell, Michael 

41 The FrameNet Database and Software Tools  Ruppenhofer, Josef; Baker, Collin 

F.; Fillmore, Charles J. 

21 Evaluating Verb Subcategorisation Frames learned by a 

German Statistical Grammar against Manual 

Definitions in the Duden Dictionary 

Schulte im Walde, Sabine 

18 Le DAFLES, un nouveau dictionnaire électronique pour 

apprenants du français 

Selva, Thierry; Verlinde, Serge; 

Binon, Jean 

14 Collocational Information in the FrameNet Database  Ruppenhofer, Josef; Baker, Collin 

F.; Fillmore, Charles J. 

14 The Project of Korpus 2000 Going Public  Skovgaard Andersen, Mette; 

Asmussen, Helle; Asmussen, Jørg 

13 Verb Constructions in Learnersô Dictionaries  Bogaards, Paul; van der Kloot, 

Willem A. 

12 Then and Now: Competence and Performance in 35 

Years of Lexicography 

Atkins, B. T. Sue  

10 The Gate to Knowledge in a Multilingual Specialized 

Dictionary: Using Lexical Functions for Taxonomic 

and Partitive Relations  

Dancette, Jeanne; LôHomme, 

Marie-Claude 

 

Table 14: Top-cited papers from the 11
th
, 2004 (Lorient), congress. 

Cites Title  Author(s) 

349 The Sketch Engine  Kilgarriff, Adam; Rychlý, Pavel; 

Smrz, Pavel; Tugwell, David 

28 On how electronic dictionaries are really used  de Schryver, Gilles-Maurice; Joffe, 

David 

22 TshwaneLex, a state-of-the-art dictionary compilation 

program  

Joffe, David; de Schryver, Gilles-

Maurice 

21 Pour une modélisation dynamique des collocations dans 

les textes  

Tutin, Agnès 

20 Corpus pattern analysis  Hanks, Patrick 

20 A tool for Multi-word collocation extraction and 

visualization in Multilingual Corpora  

Seretan, Violeta; Nerima, Luka; 

Wehrli, Eric 

16 Comparing the UCREL semantic annotation scheme 

with lexicographical taxonomies  

Archer, Dawn; Rayson, Paul; Piao, 

Scott; McEnery, Tony 

12 The Danish Dictionary at large: presentation, problems 

and perspectives  

Lorentzen, Henrik 

12 Reframing FrameNet Data  Petruck, Miriam R. L.; Fillmore, 

Charles J.; Baker, Collin F.; 

Ellsworth, Michael; Ruppenhofer, 

Josef 
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11 High frequency words: the bête noire of lexicographers 

and learners alike. A close look at the verb make in 

five monolingual learnersô dictionaries of English 

De Cock, Sylvie; Granger, 

Sylviane 

11 A proposed standard for the lexical representation of 

idioms  

Odijk, Jan 

10 S®lection de termes dans un dictionnaire dôinformatique 

: comparaison de corpus et critères lexico-sémantiques  

LôHomme, Marie-Claude 

 

Table 15: Top-cited papers from the 12
th
, 2006 (Turin), congress. 

Cites Title  Author(s) 

28 Linking Images and Words: the description of 

specialized concepts  

Faber, Pamela; Araúz, Pilar León; 

Prieto Velasco, Juan Antonio; 

Reimerink, Arianne 

18 WebBootCaT: a Web Tool for Instant Corpora  Baroni, Marco; Kilgarriff, Adam; 

Pomikálek, Jan; Rychlý, Pavel 

16 A Model for a Multifunctional Dictionary of 

Collocations  

Heid, Ulrich; Gouws, Rufus H. 

15 More than one Way to Skin a Cat: Why Full-Sentence 

Definitions Have not Been Universally Adopted  

Rundell, Michael 

12 ELEXIKO ï A lexical and lexicological, corpus-based 

hypertext information system at the Institut für 

Deutsche Sprache, Mannheim  

Klosa, Annette; Schnörch, Ulrich; 

Storjohann, Petra 

11 Elexbi, a Basic Tool for Bilingual Term Extraction 

from Spanish-Basque Parallel Corpora  

Gurrutxaga, A.; Saralegi, X.; 

Ugartetxea, S.; Alegria, Iñaki 

10 A Large-Scale Extension of VerbNet with Novel Verb 

Classes  

Kipper, Karin; Korhonen, Anna; 

Ryant, Neville; Palmer, Martha 

 

Table 16: Top-cited papers from the 13
th
, 2008 (Barcelona), congress. 

Cites Title  Author(s) 

48 GDEX: Automatically Finding Good Dictionary 

Examples in a Corpus 

Kilgarriff, Adam; Hus§k, Miloġ; 

McAdam, Katy; Rundell, 

Michael; Rychlý, Pavel 

14 Lexical Patterns: from Hornby to Hunston and beyond Hanks, Patrick 

13 Border Conflicts: FrameNet Meets Construction 

Grammar 

Fillmore, Charles J. 

7 From the Definitions of the Trésor de la Langue 

Française to a Semantic Database of the French 

Language 

Barque, Lucie; Nasr, Alexis; 

Polguère, Alain 

 

Table 17: Top-cited papers from the 14
th
, 2010 (Leeuwarden), congress. 

Cites Title  Author(s) 

7 A Quantitative Evaluation of Word Sketches Kilgarriff, Adam; Kovár, Vojtech; 

Krek, Simon; Srdanovic, Irena; 

Tiberius, Carole 

6 Monitoring Dictionary Use in the Electronic Age Verlinde, Serge; Binon, Jean 

3 Database of ANalysed Texts of English (DANTE): the 

NEID database project 

Atkins, B. T. Sue; Kilgarriff, 

Adam; Rundell, Michael 

3 TTC: Terminology Extraction, Translation Tools and 

Comparable Corpora 

Blancafort, Helena; Daille, 

Béatrice; Gornostay, Tatiana; 



115 

 

Heid, Ulrich; Mechoulam, 

Claude; Sharoff, Serge 

3 Improving the representation of word-formation in 

multilingual lexicographic tools: the MuLeXFoR 

database 

Cartoni, Bruno; Lefer, Marie-Aude 

3 One, Two, Many: Customization and User Profiles in 

Internet Dictionaries 

Trap-Jensen, Lars 

 

 

4. The EURALEX proceedings corpus 
 

The EURALEX proceedings corpus ð that is the full-text corpus of all 

the papers and editorial material of the fifteen EURALEX congresses to 

date ð contains close to five million running words. The breakdown per 

congress may be seen in Table 18, which also includes information on the 

number of files in each congress sub-corpus, as well as, within that, 

information on the number of papers and editorial materials in English, 

and tokens and types for these. The English part is about 4 million words 

strong, with 146 thousand distinct words. The reason for singling out the 

English component in the present section of the study is that the idea is to 

study trends based on keywords. This is done for one language, English, 

as there is simply not enough data with a good distribution for the other 

languages (cf. Figures 7 and 8).
3
  

 

Table 18: Congress sub-corpora of the EURALEX proceedings corpus. 

No. Year City  Files Tokens Engl. 

papers 

Engl. ed 

material 

Engl. 

tokens 

Engl. 

types 

1 1983 Exeter 64 174,869  55 9 174,869  16,593  

2 1986 Zurich 58 158,126  34 11 122,064  14,036  

3 1988 Budapest 76 214,127  41 14 154,608  15,627  

4 1990 Málaga 57 208,130  30 11 133,602  16,157  

5 1992 Tampere 85 251,985  63 12 229,993  21,150  

6 1994 Amsterdam 70 223,759  65 4 222,217  19,172  

7 1996 Gothenburg 92 248,985  78 10 235,369  19,504  

8 1998 Liège 81 269,827  56 13 230,003  18,549  

9 2000 Stuttgart 106 308,516  73 20 257,766  18,508  

10 2002 Copenhagen 95 343,779  82 1 288,952  27,193  

11 2004 Lorient 111 382,990  76 1 262,706  24,863  

12 2006 Turin 154 486,118  102 1 327,133  32,464  

13 2008 Barcelona 165 650,276  106 0 406,818  25,396  

14 2010 Leeuwarden 154 592,694  135 0 510,348  30,482  

15 2012 Oslo 107 355,734  102 0 336,855  25,331  

   1 475 4,869,915  1 098 107 3,893,303  145,881  

 

In order to determine the keywords in the (English section of the) 

EURALEX proceedings corpus, that corpus was compared to the 100-
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million-word BNC. More specifically, the frequencies of all types in the 

EURALEX proceedings corpus and the frequencies of all types in the 

BNC were cross-tabulated, and overall ókeyness valuesô calculated using 

the log-likelihood statistic, with minimum frequency set at 3, and 

maximum probability at 0.000001. About 15 thousand types were found 

to be ókeyô (i.e. positively outstanding) in the EURALEX proceedings 

corpus. After deleting the types that are merely the result of the academic 

register used in the proceedings, the first 1 000 were studied in detail. For 

each of these 1 000 keywords, the frequency in each of the fifteen 

congress sub-corpora was determined. In order to be able to compare the 

frequencies across the congress sub-corpora the frequencies were 

normalised to show number of occurrences per 100 thousand words. The 

result of this analysis is shown in the Addendum, which forms the core of 

the ensuing discussion.  

 The possible uses of the data shown in the Addendum are many 

and varied, and only a small selection will be presented here. The 

interested reader is invited to look at the keywords not covered, guided by 

their interest in certain topics. To begin with, however, a true EURALEX 

classic: How have the Big Five (initially Big Four) monolingual learnersô 

dictionaries (MLDs) faired over the past few decades at EURALEX 

congresses? This question is answered in Figure 16. 

 

 
Figure 16: Trend for the Big Five monolingual learnersô dictionaries. 

 

At the start of the 1980s LDOCE ruled the proceedings, but lost its lustre 

with time. OALD followed a largely similar path. COBUILD, on the 
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other hand, started to make noise even before their first product came out 

(in 1987), continued to attract ever more attention, and even though 

interest has somewhat waned, it remains by far the most talked about and 

most-studied MLD. CIDE enters the EURALEX scene in 1996 (their first 

edition came out in 1995), but quickly lost a following. The rebranding to 

CALD didnôt help. MEDAL (first published in 2002) had a rocket start, 

becoming the most popular MLD in 2006, but it too has lost a large 

following. COBUILD, then, must get something right ... 

 A similar approach can now be followed for other dictionary 

abbreviations listed among the keywords. In Figure 17, for example, four 

different types of English dictionaries are shown: OED, CED (Collins 

English Dictionary), BBI (The BBI Combinatory Dictionary of English), 

and Roget (Rogetôs Thesaurus of English Words and Phrases). The graph 

speaks for itself, with the OED more or less always on top, and hugely 

popular in the 1980s, and again at present. 

 In Figure 18 WAT (Woordeboek van die Afrikaanse Taal), WNT 

(Woordenboek der Nederlandsche Taal), ANW (Algemeen Nederlands 

Woordenboek), and WFT (Wurdboek fan de Fryske Taal) are shown. 

WAT is surprisingly more in the picture than WNT. Also note the post-

apartheid peak in 1994 for the WAT.  

 The exercise is repeated for two Danish and two Swedish 

dictionaries in Figure 19: STO (SprogTeknologisk Ordbase, a 

computational lexicon for Danish), SAOL (Svenska Akademiens ordlista), 

LEXIN (a dictionary series primarily aimed at immigrants to Sweden), 

and DDO (Den Danske Ordbog); for dictionaries involving German in 

Figure 20: ELDIT (Elektronisches Lernerwörterbuch Deutsch-

Italienisch), OWID (Online-Wortschatz-Informationssystem Deutsch), 

and DWDS (Digitales Wörterbuch der Deutschen Sprache); and for 

dictionaries of Romance languages in Figure 21: DDLC (Diccionari 

Descriptiu de la Llengua Catalana), DRAE (Diccionario de la Real 

Academia Española), and COMBINATOIRE (Dictionnaire explicatif et 

combinatoire du français contemporain). Some of these trends clearly 

oscillate together with the location of the congress, as do the popular 

language pairs, as depicted in Figure 22. 

 It is important to realize that all of these trends are solely based on 

the occurrence of dictionary abbreviations in the corpus, not on the full 

titles of the works. If one does the latter, one also includes the list of 

references of each paper, at which point one is actually studying publisher 

patterns rather. Figure 23 shows exactly this for a number of British 

dictionary publishers, Figure 24 for a number of US / continental ones, 

and Figure 25 for Italian ones. 
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Figure 17: Trend for four types of English dictionaries. 
 

 
Figure 18: Trend for four dictionaries in Afrikaans, Dutch and Frisian. 
 

 
Figure 19: Trend for two Danish and two Swedish dictionaries. 


