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Abstract. 
This paper describes the methodology applied in order to explore the lexical behaviour of a 
sample of words from a repertoire of specialized vocabulary in telecommunication 
engineering English, which has been automatically extracted from a specialized corpus. The 
aim of the analysis is twofold: first, to check whether the automatic classification has been 
effective; and second, to detail the lexical associations established. The parameters involved 
in the analysis combine statistical data in relation to frequency, distribution and keyness, with 
the examination of the immediate co-text. Although the development of the analysis is 
illustrated with bandwidth, it has been applied to a whole of 41 lexical units. 

 The empirical data reported in this paper are significant for register characterization and 
have further implications for teaching. In fact, the study is intended to bridge the gap between 
two major issues in English for Specific Purposes: ESP as a descriptive approach and as a 
language teaching approach. 
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I. INTRODUCTION. 
 Corpus Linguistics has been of inestimable value to research on specialized languages 
since the very first time they converged, given that specialized corpora provide the grounds 
for register description and the evidence for language teaching, two major concerns of English 
for Specific Purposes discipline. 

 Specialized languages have been traditionally considered as functional varieties or 
registers (Biber, 1988; Halliday, 1988), defined in terms of the variation of the recurrence of 
particular linguistic items in comparison to general language or other registers. Hence, the 
relevance of quantitative data for the characterization of specialized languages is of 
paramount importance. As a matter of fact, corpus-based techniques allow to quantify 
language features and enable statistical descriptions of the language. 

 On the other hand, ESP as a language teaching approach is based on the recognition of 
the specific linguistic features and communicative skills of target groups and committed to 
learner’s specific needs. Certainly, Dudley-Evans and St. John (1998) set out three absolute 
and two variable characteristics intrinsic to ESP. The former refer to the design of ESP so as 
to meet the learner’s particular needs; the use of methodology and activities of the disciplines 
that it serves; and the focus on the language appropriate to these activities with regard to 
grammar, lexis, register, study skills, discourse and genre. The latter relate to the fact that ESP 
may be designed for specific disciplines and may use a different methodology from that of 
General English. 
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 The descriptive and teaching approaches seem to join together in one of the earliest 
published papers on the characteristics of scientific English: Some measurable characteristics 
of modern scientific prose (Barber, 1962). Barber reported on a preliminary study focusing on 
vocabulary, verb-tenses and subordinate clauses, making use of quantitative criteria and the 
variables of frequency and distribution. He attempted to obtain a list of words commonly used 
in scientific and technical English, which could be of interest to students and especially to 
ESP teachers. 

 Corpus-based studies have an enormous potential to distinguish what language items are 
more likely to occur. Occurrence probability and distribution are evidence of utility which 
should influence content choice, sequencing of teaching and time investment in teaching. 
Nevertheless, as observed by Kennedy (2004), there seems to exist a gulf between linguistic 
research and pedagogy, and more than three decades of research on corpora have had 
surprisingly little influence on language curriculum contents. As regards ESP, the effect has 
been even less noticeable, particularly on those registers which have not been analysed so 
deeply, namely English for telecommunication engineering. Analysis and teaching often 
merge in the same person: the ESP teacher, who performs the multi-faceted task of an ESP 
practitioner by conducting need’s analysis, designing materials, studying the language and the 
subject, in a nutshell, trying to bridge the gap between what is said by the discourse 
community and what is taught in class. 

 In this context, a corpus-based study on the lexis of telecommunication engineering 
English was conducted in an attempt to extract automatically the specialized vocabulary of 
the discipline (Rea, 2008). The present paper describes the analysis performed in order to 
check qualitatively whether the statistical classification has been effective. An additional 
value of the study lies in the amount and type of information obtained on lexical behaviour 
which contributes to map the lexical profile of the register. 

 

II. BACKGROUND OF THE STUDY. 
 The main research deals with the lexical level because the basic difference between 
general and specialized language stems from the vocabulary that speakers use for 
communicating, particularly on the terminology of the discipline. Terminology refers to the 
group of terms which designate concepts and notions specific to a subject field of human 
activity. Within terminology, there are both lexical units whose use is restricted to the 
discipline and units from the general language or other registers which activate a different 
meaning in the domain. The latter are sometimes considered to be less specialized technical 
terms or to establish its own category: semi-technical vocabulary. Moreover, the lexical level 
in specialized languages includes general vocabulary as well as academic vocabulary in 
academic contexts (Alcaraz, 2000; Cabré, 1993; Nation, 2001; Sager, 1980).  

 All in all, the lexical repertoire of telecommunications obtained is not a list of technical 
terms but of the specialized lexical units central and typical of the domain. The list contains 
the most significant and representative specialized units, according to statistical tests which 
quantify occurrence probability and representativeness. Specialized vocabulary is therefore 
considered from a broader perspective, taking the position that it embraces technical 
vocabulary or terminology and semi-technical vocabulary (Alcaraz, 2000; Hyland, 2007; 
Nation, 2001). In other words, specialized vocabulary, as a whole, is made of lexical units of 
different degrees of specialization: both words whose use is restricted to a domain, and those 
used in other fields or in general language and acquire a specialized meaning in the discipline. 
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 The list derives from the comparison of the general language corpus LACELL (20 
million words) with the corpus specialized in Telecommunication Engineering English 
(TEC), which was compiled for research purposes. TEC is a sample of 5.5 million words of 
academic and professional written English extracted from a wide range of sources 
(magazines, books, web pages, journals, brochures, advertisements and technology news), 
originating in native and non-native parts of the world and covering 18 subject areas 
subsumed under seven major areas of knowledge (Electronics; Computing Architecture and 
Technology; Telematic Engineering; Communication and Signal Theory; Materials Science; 
Business Management; and System Engineering) and two specializations in 
Telecommunication Engineering (Communication Networks and Systems; and 
Communication Planning and Management). 

 Determining whether a lexical unit belongs to the specialized vocabulary of a discipline is 
a complex task. In the previous study (Rea, 2008), after testing several methods to identify the 
different categories of specialized vocabulary (Alcaraz, 2000; Chung, 2003; Farell, 1990; 
Robinson, 1991; Yang, 1986), the following conditions are established for a lexical unit to be 
included on the list. First, the occurrence of a content word must be statistically significant in 
the specialized language in comparison to general language. Then, those keywords are 
gathered in word families starting from the most significant keyword so as to apply Chung’s 
quantitative criteria on term detection to every family member (Chung, 2003). When all or 
most members are valued as terms according to Chung’s criteria, the family is regarded as 
specialized. On the contrary, when non-terms outnumber terms, forms are individually treated 
and considered as specialized independently of the rest of its family. Among most significant 
keywords there are families or single forms which are registered in the Academic Word List 
(Coxhead, 2000) or in the General Service List (West, 1953), so that they are disregarded 
unless they are also valued as terms in accordance with Chung. In that case the forms are 
subjected to a detailed analysis in order to ascertain the cause of such behaviour, since they 
might have a specialized used in the domain. Finally, our Telecommunication Engineering 
Word List (TEWL) consists of 402 specialized families plus 1,017 individual specialized 
forms that amount to 2,747 forms altogether. 

 

III. METHODOLOGY AND DEVELOPMENT OF THE ANALYSIS. 

 The purpose of the detailed analysis is twofold: first, to check whether the automatic 
classification has been effective; and second, to describe the lexical behaviour of the sample 
from TEWL. The involved parameters combine statistical data in relation to frequency, 
distribution and keyness, with the examination of the surrounding co-text in order to describe 
the sintagmatic relations established.   

 In keeping with the comparative approach, the set of empirical and statistical data 
obtained would contribute to map the lexical profile of this register against the general 
language: “systematic differences in the relative use of core linguistic features provide the 
primary distinguishing characteristics among registers” (Biber, Conrad and Reppen 
1998:136).  Subsequently, the meaning of such linguistic items in discourse is interpreted as 
much for what they express as for what they omit. This conception agrees with Sinclair’s first 
principle of textual interpretation, the open-choice principle: “This is a way of seeing 
language text as the result of a very large number of complex choices. At each point where a 
unit is completed (a word, phrase, or clause), a large range of choice opens up and the only 
restraint is grammaticalness” (Sinclair, 1991:109). 
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 On the other hand, sintagmatic lexical relations concern the semantic relationships 
established between a form and the others that keep company, that is, among words occurring 
together in close proximity. Those relations are connected to the concept of collocation and to 
Sinclair’ second principle of textual meaning interpretation, the idiom principle: “a language 
user has available to him or her a large number of semi-preconstructed phrases that 
constitute single choices, even though they might appear to be analysable into segments” 
(Sinclair, 1991). 

 The tools available in WordSmith are suitable for performing the corresponding analysis, 
as collocates and clusters are instantly retrieved from concordance lines. According to the 
definitions in WordSmith, collocates are “the words which occur in the neighbourhood of 
your search word” (Scott, 1998). These collocates help to show the meaning and use of the 
analysed word. With respect to clusters, they are defined as “words which are found 
repeatedly in each others’ company [which] represent a tighter relationship than collocates” 
(Scott, 1998). 

 Looking into sintagmatic relations leads to pinpoint the prefabricated word combinations 
used by experts in specialized communicative situations. Therefore, those combinations 
constitute a characterizing factor of the register as well as an essential asset for producing and 
understanding specialized knowledge. 

 Next, the form bandwidth is the example taken from TEWL to illustrate the procedure 
followed in the analysis, which is structured in four sections: frequency, distribution, 
collocates and clusters. As mentioned before, the two first sections are related to the open-
choice principle, within the framework of a specialized register, whereas the other ones 
conform to the idiom principle, which imposes the restrictions that open-choice sets free. 
Once detected the lexical selection in the register and its distribution across the different 
subdomains, collocates and clusters reveal how vocabulary is employed by the discourse 
community. 

 

III.1. Frequency. 
 The frequency factor evidences the choice of a lexical item in telecommunications 
register against general language, and indicates whether such a choice is recurrent enough to 
regard this item as technical term. The same type of information is stated for the rest of family 
members and the label of technical, general or academic family is added as applicable.  

 Setting bandwidth as an example, its statistical behaviour ranks as the twentieth most 
significant word in the corpus with a score of 9,551 in keyness (Table 1). Besides, bandwidth 
is rated as technical term in the domain according to the criteria proposed by Chung (2003). 
As observed in table 1, Term, Chung column reads three possible keys as a result of the ratio 
value that Chung states to be an indicator of specialty: when a unit is at least 50 times more 
frequent in TEC than in LACELL, the unit is selected as a term. SPC stands for a ratio > 50, 
NO for a ratio < 50 and inf/spc means that the ratio is infinite, that is, the unit does not occur 
in the general corpus and therefore, is deemed a term. All the family of band, represented by 
bandwidth, is accounted a specialized family because the specialized members outnumber the 
general ones (22 specialized forms against 2 general forms).  
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KEYWORD Freq. 
TEC 

Freq. 
LACELL Ratio Term, 

Chung KEYNESS P value 

20. BANDWIDTH 3,119 20 592.278 SPC 9,551.10 0 
Related members: F. TEC F. LACELL Ratio Term Keyness P value 
BROADBAND 1,049 33 120.726 SPC 3,010.30 0 
BAND 1,760 1,630 4.100 NO 1,587.70 0 
WIDEBAND 177 1 672.223 SPC 543.3 0 
PASSBAND 151 0 infinite inf/spc 473.6 0 
BASEBAND 148 0 infinite inf/spc 464.2 0 
BANDGAP 146 0 infinite inf/spc 457.9 0 
NARROWBAND 138 0 infinite inf/spc 432.8 0 
STOPBAND 99 0 infinite inf/spc 310.5 0 
BANDWIDTHS 97 1 368.393 SPC 293.5 0 
INFINIBAND 68 0 infinite inf/spc 213.3 0 
BANDS 350 469 2.834 NO 199 0 
BANDPASS 50 3 63.297 SPC 135.2 0 
SIDEBAND 21 0 infinite inf/spc 65.9 0 
SUBBAND 20 0 infinite inf/spc 62.7 0 
HALFBAND 19 0 infinite inf/spc 59.6 0 
SUBBANDS 17 0 infinite inf/spc 53.3 0 
SIDEBANDS 11 0 infinite inf/spc 34.5 0 
PASSBANDS 10 0 infinite inf/spc 31.4 0 
STARBAND 7 0 infinite inf/spc 22 0.000003
STOPBANDS 7 0 infinite inf/spc 22 0.000003
BANDLIMITED 4 0 infinite inf/spc 12.5 0.000397
INBAND 4 0 infinite inf/spc 12.5 0.000397
MULTIBAND 4 0 infinite inf/spc 12.5 0.000397
Technical family       

Table 1. Band family. 

III.2. Distribution. 
 The distribution parameter explores the arrangement and recurrence of a lexical unit 
across the different constituent areas of the corpus. In table 2, the square on Distribution 
areas discloses the sections where the lexical unit occurs and where it becomes keyword. The 
possible distribution values range from 1 to 9, indicating the number of the area where the 
word does not occur between brackets and a minus, e.g. (-5). The next square, Distribution 
keyword in areas, reports the sections where the unit is key. Then, it is specified whether the 
keyword becomes key-keyword, the number of texts, and the proportion that these texts cover 
in the corpus. 

 Finally, a graphical representation of word distribution is displayed in a dispersion plot 
facilitated by WordSmith. The graph shows, for every area, the total figure of forms (words), 
the frequency of the analysed word in the area (hits), its occurrence per 1,000 forms and the 
plot corresponding to those data. 

 Continuing with our example, bandwidth occurs in the nine areas of knowledge but 
becomes keyword only in the two specializations: Communication Networks and Systems 
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(082), and Communication Planning and Management (081). This means that bandwidth’s 
incidence is especially significant in two areas, even though it is present and relates in a lesser 
or greater extent to all the subdomains in telecommunication. Furthermore, bandwidth is key-
keyword in 229 files out of 1,654 which the entire corpus comprises, in other words, the 
presence of bandwidth is significant in the 13.85% of the corpus. 

 

Distribution 

areas 

Distribution 

Keyword in areas 
Keykeyword Nº of texts Percentage 

9 081+ 082 BANDWIDTH 229 13.85% 

Dispersion plot 

Area Words Hits Per 
1,000 

 

081Esp.Sign 867,175 997 1.15 
082Esp.Tele 997,683 959 0.96 
4Signal proc 580,890 259 0.45 
1Electronics 722,778 309 0.43 
3Telematics 1,204,955 381 0.32 
7Systems 307,662 72 0.23 
6Business 373,043 49 0.13 
2Ar. Comp 329,605 36 0.11 
5Materials 101,232 8 0.08 

 

Table 2. Bandwidth distribution. 

 

III.3. Collocation and significant collocates.  

 The concept of collocation refers to frequently occurring contiguous or non-contiguous 
combinations of words which establish a semantic association, in terms of Sinclair 
(1991:115): “words appear to be chosen in pairs or groups and these are not necessarily 
adjacent”. The strength of association may vary from a certain affinity among words, to the 
extent that the pattern of association gets fixed and the group of words as a whole develops a 
meaning to become an idiom.  

 If the occurrence of two words in near context is so frequent as to notice that their co-
occurrence is not due to chance, they constitute a significant collocation. In this respect, 
collocation has a different value in the description of lexical patterns, depending on the units’ 
frequency and position as node or collocate. Collocates may be either more frequent or less 
frequent than the node itself, giving rise to upward collocation and downward collocation 
respectively. Therein lies a systematic difference: “Upward collocation is the weaker pattern 
in statistical terms, and the words tend to be elements of grammatical frames, or 
superordinates. Downward collocation by contrast gives us a semantic analysis of a word” 
(Sinclair, 1991:116).  

 If downward collocation enables the semantic analysis of a word, the recognition of a 
keyword’s significant collocates will contribute to unveil the sense attached to this word in 
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the specialized domain and to clear up the possible doubts about the category it belongs to, 
either technical, academic or general vocabulary. Accordingly, the collocational pattern of the 
node is analysed by first finding its collocates and later studying the type of relationship they 
establish.  

 Table 3 shows 30 out of the 928 collocates that the program displays for bandwidth, from 
a span of analysis set in 5 words to the node’s left and 5 words to its right. Results make it 
clear how many times and in which position node and collocate co-occur, highlighting in bold 
the most frequent collocation. Nevertheless, little do they report on an existing attraction or on 
the likelihood of the co-occurrence. Consequently, the next stage of the analysis concentrates 
on identifying the node’ statistically significant collocates. 

 

N Collocates total left right L5 L4 L3 L2 L1 * R1 R2 R3 R4 R5
1 the 2309 1409 900 177 175 195 430 432 0 4 319 215 174 188
2 of 1149 594 555 78 72 121 143 180 0 260 86 50 77 82 
3 and 874 380 494 70 63 75 82 90 0 153 116 59 102 64 
4 to 850 465 385 97 117 154 89 8 0 84 83 64 75 79 
5 a 699 384 315 63 73 67 105 76 0 9 107 63 72 64 
6 is 604 182 422 61 44 36 39 2 0 149 66 71 65 71 
7 in 441 189 252 37 34 47 43 28 0 41 70 35 54 52 
8 for 428 223 205 31 52 52 59 29 0 52 58 37 31 27 
9 with 248 147 101 17 23 41 46 20 0 24 22 17 18 20 
10 that 242 137 105 26 45 30 24 12 0 32 16 21 16 20 
11 on 208 86 122 24 14 13 28 7 0 51 18 16 15 22 
12 be 204 72 132 24 26 17 4 1 0 0 57 25 16 34 
13 by 186 61 125 10 17 12 21 1 0 21 30 27 23 24 
14 this 182 78 104 29 14 13 9 13 0 0 30 27 22 25 
15 as 180 80 100 15 15 15 21 14 0 18 20 19 26 17 
16 high 168 138 30 5 4 4 6 119 0 0 12 8 6 4 
17 available 167 104 63 2 1 2 13 86 0 37 5 12 7 2 
18 network 162 107 55 14 21 15 10 47 0 1 4 9 21 20 
19 can 154 61 93 19 23 12 7 0 0 26 12 17 18 20 
20 more 151 111 40 15 14 17 7 58 0 1 10 8 12 9 
21 are 148 72 76 30 22 11 7 2 0 5 21 19 16 15 
22 an 122 66 56 20 17 10 19 0 0 2 20 17 11 6 
23 or 122 53 69 16 9 8 15 5 0 16 16 10 18 9 
24 it 111 39 72 13 10 13 2 1 0 4 24 17 11 16 
25 than 111 45 66 5 8 18 13 1 0 23 9 10 10 14 
26 at 108 38 70 13 8 6 11 0 0 25 14 9 9 13 
27 have 101 69 32 15 10 17 26 1 0 1 5 6 7 13 
28 has 98 50 48 7 14 14 14 1 0 6 4 13 9 16 
29 over 98 55 43 6 13 19 16 1 0 9 11 8 6 9 
30 traffic 96 47 49 7 10 20 8 2 0 2 3 9 18 17 

Table 3. Collocates of bandwidth. 

 In statistical terms, significant collocation is defined as “the probability of one lexical 
item (the node) co-occurring with another word or phrase within a specified linear distance or 
span being greater than might be expected from pure chance” (Oakes, 1998:163). Collocates 
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can be subjected to several tests which allow to quantify this probability and estimate how 
statistically significant the co-occurrence between node and collocate is. The most appropriate 
tests for this purpose are MI, Z-score and T-score (Barnbrook, 1996). The first test, Mutual 
Information, is applied by equation 1:  

E
OMI 2log=  

Equation 1. 

being O the observed frequency of a collocate in the node’s environment, that is, the actual 
co-occurrence frequency between collocate and node; and E the collocate’s expected 
frequency, in other words, the theoretical predicted co-occurrence frequency, calculated as 
follows: 

Expected frequency conc
Total

T
F

F
×=  

Equation 2. 

where F is the absolute frequency of collocate in the corpus, Ttotal is the whole number of 
tokens in the corpus, and Tconc the number of words within the span set for concordance 
lines. Let us take network, a collocate of bandwidth, to illustrate this operation. The values of 
F (16,649) and Ttotal (5,533,705) are known, but Tconc’s (3,119) comes from multiplying the 
number of concordance lines retrieved for bandwidth by 10, which is the sum of the five 
words to the left and to right of the node. Then, the expected frequency of network is 93,83. 

 

Expected frequency 83,93190.31
705.533.5

649.16
=×=  

Equation 3. 

 Once all the needed values are available, they are inserted into the original formula which 
yields the Mutual Information score for network: 
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79,0
83,93

162log2 ==MI  

Equation 4. 

 The higher MI score is, the stronger the affinity or attraction between two words. 
However, there is a threshold or cut-off value which pinpoints a significant collocate, “below 
3.0 the linkage between node and collocate is likely to be rather tenuous” (Scott, 1998). 
Therefore, the attraction that bandwidth exerts on network is not strong enough to collocate 
significantly, since MI score (0.79) is far below the minimum. 

 The relationship between node and collocate in the example corresponds to a case of 
upward collocation, as the absolute frequency of network is higher than bandwidth’s, and this 
type of collocation does not reflect the node’s typical lexical environment. Thus the analysis 
should focus on downward collocation in order to capture those words whose presence is due 
to the node’s attraction. In agreement with previous research (Almela et al., 2005; Barnbrook, 
1996; Jackson, 1988; Nelson, 2000; Sinclair, 1991Scott, 1998), significant collocates are 
extracted on the following basis: 

1. Only collocates whose absolute frequency is lower than node’s compute. 

2. The frequency of functional words is so high and its co-occurrence so probable that 
they hardly establish a significant collocation. 

3. The observed frequency must be higher than 5 in order to avoid the inclusion of non-
relevant co-occurrences. 

4. The score given by MI and Z tests must be higher than 3. 

5. The score given by T test must be higher than 2. 

As far as Z and T scores are concerned, the following formulae are applied: 

 

σ
EOZ −

=         O
EOT −

=  

Equation 5. 

where O is the collocate’s observe frequency, E its expected frequency and σ its standard 
deviation within the entire corpus. When substituting the variables for the corresponding 
values, network, as a collocate of bandwidth, obtains the following scores: 
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05,7
52,93

59,93162
=

−
=Z        35,5

162
59,93162

=
−

=T  

Equation 6. 

 Table 4 shows the 82 collocates of bandwidth which fulfil all the previous requirements, 
together with the score obtained from the different tests performed. 

 

Nº Collocates Z T MI Nº Collocates Z T MI 
1 ADAPTATION 26.81 5.80 4.42 42 LI 7.16 2.21 3.38 
2 AFFECTS 8.49 2.57 3.45 43 LIMITATIONS 11.66 4.03 3.06 
3 AGGREGATE 21.05 4.83 4.25 44 LVCM 12.94 2.17 5.15 
4 ALLOCATE 20.42 4.18 4.58 45 MAXIMIZE 10.50 2.92 3.69 
5 ALLOCATED 35.44 7.06 4.66 46 MAXIMIZING 7.66 2.07 3.77 
6 ALLOCATION 35.98 7.91 4.37 47 MB 8.76 2.71 3.38 
7 ALLOCATIONS 8.69 2.10 4.09 48 MBPS 17.05 5.07 3.50 
8 ALPHA 8.43 2.43 3.59 49 MHZ 42.85 9.29 4.41 
9 AMOUNT 24.74 7.67 3.38 50 MILE 6.99 2.21 3.33 
10 BAAS 13.85 2.18 5.33 51 MINMAX 21.86 2.78 5.95 
11 BI 11.35 3.07 3.77 52 MULTIMEDIA 14.08 4.83 3.09 
12 BOTTLENECK 8.37 2.56 3.42 53 NARROW 17.79 4.49 3.97 
13 BT 9.15 2.30 3.99 54 OCCUPIED 46.76 5.74 6.05 
14 BW 23.31 3.25 5.68 55 OCTETS 9.32 2.61 3.68 
15 CBWFQ 14.56 2.19 5.47 56 PROVISIONING 9.64 3.10 3.27 
16 COMMODITY 10.87 2.66 4.06 57 RAW 6.55 2.32 3.00 
17 CONSERVE 14.44 2.38 5.20 58 RESERVABLE 43.32 2.82 7.89 
18 CORRELATOR 7.59 2.07 3.75 59 RESERVE 13.92 2.87 4.55 
19 DECOUPLING 6.88 2.04 3.51 60 RESERVED 24.58 5.23 4.47 
20 DEGRADED 12.02 2.53 4.50 61 RESIDUAL 6.54 2.18 3.17 
21 DEMAND 23.38 7.04 3.46 62 SAVES 8.02 2.08 3.89 
22 DEMANDS 10.83 3.57 3.20 63 SCARCE 11.41 2.35 4.56 
23 DOWNSTREAM 9.45 3.29 3.04 64 SCHEDULER 12.74 3.36 3.85 
24 EFFICIENCY 18.56 6.36 3.09 65 SHANNON 15.76 2.90 4.89 
25 EFFICIENT 23.26 7.63 3.22 66 SHAPING 8.83 2.72 3.40 
26 EXCESS 25.24 5.08 4.63 67 SNRS 14.66 2.56 5.03 
27 FAIR 7.45 2.51 3.14 68 TB 10.54 2.33 4.36 
28 FAIRNESS 17.02 4.01 4.17 69 THZ 21.97 2.21 6.62 
29 FDM 10.06 2.14 4.47 70 TLV 20.42 3.37 5.20 
30 FI 7.66 2.64 3.07 71 TRADING 12.71 2.99 4.18 
31 GBIT 9.56 2.31 4.10 72 TRANSPONDER 9.92 2.32 4.20 
32 GHZ 15.23 5.22 3.09 73 UNIFORMLY 8.64 2.28 3.85 
33 GUARANTEED 12.91 3.86 3.48 74 UNITY 6.18 2.15 3.04 
34 GUARANTEES 13.55 3.80 3.67 75 UNRESERVED 45.11 2.99 7.83 
35 HAUL 9.55 2.47 3.90 76 UNUSED 19.29 3.61 4.84 



 317

36 HOGGING 33.15 2.23 7.79 77 UPSTREAM 13.50 3.98 3.52 
37 HUGE 11.26 3.50 3.37 78 USAGE 15.27 5.22 3.09 
38 INTENSIVE 17.48 4.12 4.17 79 UTILIZATION 30.73 6.15 4.64 
39 ISPS 8.26 2.56 3.38 80 UTILIZE 11.95 3.21 3.79 
40 KBPS 21.55 5.01 4.21 81 WIDER 19.43 4.35 4.32 
41 KHZ 27.10 5.43 4.64 82 WS 9.47 2.30 4.08 

Table 4. Significant collocates of bandwidth. 

 The resulting outcome provides the lexical selection that bandwidth demands to occur in 
this specialized environment. Those significant collocates are closely related to the concept of 
bandwidth and participate in constructing its meaning. The definition of bandwidth registered 
in Webster specialized dictionary (www.websters-online-dictionary.com), reflects some 
connections among the semantic components of bandwidth and the significant collocates it 
attracts. 

 

Bandwidth (Noun): A data transmission rate; the maximum amount of information 
(bits/second) that can be transmitted along a channel. 

Specialty Definition:  

Bandwidth refers to the width, usually measured in Hertz, of a frequency band. It can 
also be used to describe a signal, in which case the meaning is the width of the smallest 
frequency band within which the signal can fit. Bandwidth is related to the amount of 
information that can flow through a channel through the Nyquist-Shannon sampling 
theorem. 

The Bandwidth of an electronic filter is the part of the filter’s frequency response that lies 
within 3 dB of its peak. 

The term Bandwidth is also used, informally, and by extension from the above, to mean 
the amount of data that can be transferred through a connection in a given time period. 
Bandwidth is normally based on the frequencies used and the spectral spread of the 
information carried on the frequency (www.websters-online-dictionary.com). 

 

 The aforementioned concept of collocation refers to the possible attraction existing 
among words, but with respect to an individual search form. Nonetheless, individual forms 
may have different uses and take part of a greater unit of meaning or a recurrent combination 
of words. Moreover, in a specific register, those combinations are prone to convey a 
specialized meaning: “Very frequent words in specialized corpora in fact often tend to 
aggregate in recurrent chunks to form more specialised meanings” (Gavioli, 2005:79). Word 
combinations can be identified by the direct observation of the node in its context, examining 
the word immediately preceding and succeeding the node, or otherwise by means of clusters’ 
development. 

 The fact that bandwidth occurs 3,113 times in the corpus entails facing the same number 
of concordance lines when it is convenient to study the immediate co-text, which means an 
extremely burdensome task to perform. Therefore, the volume of data is reduced by resorting 
to the right and left adjacent collocates of higher co-occurrence frequency. The selected pre-
node collocates (Table 5) occur with a minimum frequency of 8, being 119 the top frequency. 



 318

Among the 50 collocates, adjectives outnumber the rest of categories, followed by nouns, 
adverbs and verbs. Abbreviations are included for their noticeable instance preceding a node. 

 

Word class Sample and frequency 

Adjectives high 119/higher 55, available 86, low 33/lower 13, maximum 23, total 20, 
same 15, wide 15/wider 11, greater 14, additional 13, narrow 13, optical 12, 
large 11/larger 8, aggregate 10, different 10, full 10, sufficient 8, variable 8. 

Nouns network 47, signal 26, excess 25, gain 24, link 24 memory 24, information 21, 
loop 17, impedance 14, channel 12, backbone 10, communication 10, input 
10, transition 10, modulation 8. 

Adverbs more 58, enough 16, much 14, less 11, upstream 11. 

Participles occupied 30, allocated 21, limited 19, reduced 15, reserved 13. 

Abbreviations CPU 9, ghz 9, WAN 9. 

Table 5. Pre-bandwidth top collocates. 

 

 The number of post-node collocates (Table 6) decreases considerably in comparison to 
those immediately preceding the node. There are 23 post-node collocates whose frequency 
ranges from 8 up to 53. In this position, nouns predominate over the other categories. 

 

Word class Sample and frequency 

Nouns allocation 53, requirements 45/requirement 10, efficiency 39, utilization 27, 
management 25, adaptation 23, usage 21, values 18, product 15, needs 15, 
capacity 11, services 10, availability 9, demands 9, resources 9, consumption 8. 

Adjectives  efficient 42, intensive 17. 

Participles required 16, sharing 8, scheduling 10, used 14. 

Table 6. Post-bandwidth top collocates. 

 Once the most frequent adjacent collocates are extracted, a combination of two lexical 
units is set as a node, consisting of the original node and each adjacent collocate. Then, the 
corresponding concordance lines are explored in order to infer from the context whether such 
combinations acquire a specialized meaning. Table 7 presents some concordance lines where 
the combination memory bandwidth occurs, providing evidence of the usage and specialized 
meaning in this register. 

 

commercially available. Whilst memory bandwidth is the key to speech recognition, let's 
impractical due to limitations in the  memory bandwidth [7].  Figure 3 shows an example 
this case we observed that the memory bandwidth remains constant for MPLS, whereas 

explained by the availability  of higher memory bandwidth in the four-processor machine 
processors  taxes the available memory bandwidth and can lead  to lengthy stall times if 
investigation.  Considering today’s memory bandwidth of  80Gbit/s, an architecture with 
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of threads. As result of  this, memory bandwidth in IntServ grows  proportionally with 
evaluate the influence of the memory bandwidth on communication and computation 
in these expressions are:  Memory bandwidth (BWm): Their units are bits per  second 
registers to compensate for its memory bandwidth shortfalls. The PowerPC, on the, 
(4). However, the model for the Memory Bandwidth takes into account the hashing 
increase on number of flows. Memory bandwidth in IntServ6 has a better behaviour 

provided improved processor-to-memory bandwidth by introducing separate data and 
MPLS. In addition, the  increase of memory bandwidth in IntServ6 is  consequence of 

the Tagging,  for this reason memory bandwidth for these two  architectures stays constant.
Table 7. Concordance lines of memory bandwidth. 

 Extending the procedure to the rest of pairs, 27 out of the 73 couples have been 
recognized as specialized combinations. The significant collocates are highlighted in bold 
with the aim of reflecting their distribution and influence on the closest environment of the 
node. There are 20 instances of combinations where the collocate precedes the node 
(aggregate / aggregated, backbone, channel, CPU, excess, gain, impedance, information, 
link, loop, memory, modulation, network, occupied, total, transition, upstream, WAN + 
bandwidth), while the specialized combinations made of node and collocate reach 7 
(bandwidth + adaptation, allocation / allocated / allocations, consumption / consumed, 
management, scheduling / scheduler, sharing / share, value / values). 

 The next step is devoted to the study of combinations consisting of more than two lexical 
units, in order to complete the lexical profile of this specialized register and evidence the 
idiomatic use of the language. 

 

III.4. Lexical groups or clusters. 
 A cluster is defined as a group of lexical units which are repeatedly found together. 
Unlike collocations, clusters establish a stronger relationship since they are the exact 
repetition of the same sequence of words. These sequences may have a varying extension, that 
is to say, there are clusters made of two, three, four or more words, and sometimes, they form 
embedded structures. Hence, the current analysis starts from the two-word clusters previously 
identified so as to check whether they belong to longer multi-word units.  

 Additionally, the concordance lines of the varying-extension clusters are explored in 
search of collocation patterns. The minimum frequency for a cluster to be computed is set in 3 
and the number of units expands from two up to six. The results for bandwidth are as shown 
in the following table: 

Combinations Volume Highest frequency

2-cluster 1548 442 

3-cluster 681 94 

4-cluster 204 40 

5-cluster 62 6 

6-cluster 17 4 

Table 8. Clusters of bandwidth. 
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 The fact that two-word clusters stand for the overwhelming majority is owing to 
combinations of functional and notional words, and functional words among each other. 
However, only the groups of content words will be assessed as long as one of them is the 
node. As a result, two-word clusters are reduced to 264.  

 Next, the 27 two-word specialized combinations detected before are sought out within the 
clusters of different units. On the one hand, the most recurrent pattern exhibits a lot of 
possible combinations resulting from the grammatical system of the language (a / an + 
collocate + bandwidth: an aggregate bandwidth; in + the + collocate + bandwidth: in the 
information bandwidth; collocate + bandwidth + of + the: total bandwidth of the). On the 
other hand, during the development of clusters, it is noticed that some specialized 
combinations are included in wider clusters, becoming multi-word lexical units (bandwidth 
allocation policies, occupied bandwidth symbol rate, bandwidth adaptation algorithms BAAS, 
open loop bandwidth, closed loop bandwidth). 

 When the most frequent adjacent collocates were inspected, the outstanding occurrence 
of adjectives was pointed out. In particular, those conveying a sense of quantity or 
measurement are found constructing two-word clusters among other premodifiers of similar 
fashion (enough, excess, high, higher, highest, extra, full, greater, huge, large, larger, little, 
reduced, remaining, sufficient, low, lower, lowest, maximum, minimum, more, much, small, 
smaller, wide, wider, narrow + bandwidth). 

 The most recurrent cluster including an adjective consists of high+bandwidth (165), 
followed by low+bandwidth (37) and wide+bandwidth (27), which integrate upper-level 
lexical combinations. Again high bandwidth is the most prolific combination, although it only 
takes part in three-word clusters at most (high-bandwidth applications, high bandwidth 
efficiency,  high-bandwidth services,  high bandwidth requirements,  extremely high 
bandwidth,  high-bandwidth data,  of high-bandwidth, providing high bandwidth,  high 
bandwidth access, have high bandwidth), whereas low bandwidth is less productive but 
develops four and five-word clusters (very low bandwidth redundancy, requires a very low 
bandwidth, very low bandwidth redundancy to). Concerning wide bandwidth, it only 
combines in one cluster of three units, which are embedded in an immediately superior cluster 
(a very wide bandwidth). Narrow bandwidth’s clusters are also regarded (a narrow 
bandwidth, narrow bandwidth of) being the opposite of wide bandwidth, with the aim to 
observe if there exists a lexical pattern common to the pairs high-low and/or wide-narrow. 

 The immediate right co-text of the two pairs selected and bandwidth are inspected on the 
concordance lines. A close observation of the data reveals common lexical patterns, 
particularly between high and low. The typical idiomatic usage of the language in 
telecommunication engineering is evidenced by specialized combinations of high / low 
bandwidth + applications / network / services / requirements / traffic; high / low / narrow 
bandwidth + connection / links; high / wide bandwidth + amplifier. A variation on these 
recurrent specialized combinations inserts a premodifier between bandwidth and the head of 
the noun phrase, such as high bandwidth transmission capabilities, high bandwidth wireless / 
dedicated connection, high bandwidth communication channels, low bandwidth data links, 
low bandwidth digitized information, etc. Among other typical specialized combinations are: 
low bandwidth vocoders / availability; narrow bandwidth source / connections / link; high 
bandwidth traffic / bus / I/O, etc. 

 Finally, the analysis focuses on the adjacent collocates of the remaining two-word 
specialized combinations and other recurrent two-word clusters (table 9). Bandwidth’s 
significant collocates are highlighted in bold to emphasize their proximity and/or inclusion 
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within combinations. It is remarkable how significant collocates are located in one position to 
the right or left of the combinations. Indeed, the recurrence of those sequences evidences the 
characteristic lexical behaviour in the specific register, where some of them are associated to 
take on more specialized meaning such as transponder bandwidth allocation, fair bandwidth 
sharing, network bandwidth allocation, bandwidth efficiency limitations, etc. 

 

pre + COMBINATION + post 
 

double, greater 
 

aggregate(d) bandwidth 
allotment, availability, 
obtained, results, usage 

PBX, currently, total, 
 per-VC, system 

 
allocate(d) bandwidth 

 
based, during, resource 

maximum, probed, increases, 
total, actual, magnifying, 

fluctuating, large, average, 
affects, continuously 

 
available bandwidth 

 
depends, permissible, used 

managing, wireless, 
aggregate, shared 

 
backbone bandwidth 

 
needs 

kHz, passband, band, RF channel bandwidth requirement, used 
allocated, total CPU bandwidth counter, memory, partitioning

large, smaller, distribute, 
versus, signal, fractional, 

available, unused 

 
excess bandwidth 

 
fairly, helps, 

provided, present 
unity, constant, demands, 

infinite, achieved, amplifier, 
Op-Amp, high, lower, 
circuit’s, closed-loop 

 
 

gain bandwidth 

 
 

product(s), GBW 

wider, good, maximum, 
comparable, narrow, input 

 
impedance bandwidth 

 
VSWR, compromises 

narrow, intensity modulation bandwidth  
increased, conserve, 
available, providing, 

supplying, greater, saves, 
ensuring, least, reserve, 

aggregate, regarding 

 
network bandwidth 

 
 

allocation, available, 
capacity, delay, increases, 
requirements, resources, 

usage 
wide, signals, typical, ideal occupied bandwidth BW, numbers 

transmits, limited, 
hostile, usable, Kbps upstream bandwidth 

allocation, 
efficiency, limited 

adjust, applying, best, 
demand, different, dynamic, 

fixed, flexible, improve, 
MinMax, network, new, OPS, 
optimal, peak, previous, take, 
transponder, upstream, user, 
certain, inaccurate, existing 

bandwidth allocation(s) 
 
 
 

 
model, based, message, 
algorithm, mechanisms, 

policy, policies, accuracy, 
request, flexibility, 

performance, 
maps, possible 

good, high, increase, 
maximizing, theoretical, 
upstream, poor, provides 

bandwidth efficiency 
 

describes, limitations, limits, 
technique(s), constant, type, 

operating, fading, modulation
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former, future, MinMax bandwidth scheduling 

technique, problem, 
algorithm(s) 

entire, fair, fine-grained, 
unavoidable, better bandwidth sharing 

 

Table 9. Adjacent collocates of specialized combinations. 

 

IV. FURTHER RESULTS AND DISCUSSION. 
 The samples of the language compiled in TEC have been subjected to a series of tests 
which has allowed the semiautomatic classification of lexical units into three categories: 
specialized, academic and general vocabulary. The classification has been based on statistical 
and formal criteria applicable to a vast quantity of linguistic data, thanks to corpus-based 
techniques. The quantitative statistical results have rendered the clues needed to conduct a 
qualitative analysis in detail. 

 The detailed analysis performed for bandwidth corresponds to the methodology applied 
to a sample of words from TEWL. The same process has been followed for the analysis of the 
units representing the word families classified as specialized: protocol, wireless, chip, 
multicast, cache, throughput, latency, impedance, bluetooth, firewall, crosstalk, cosine, 
diffraction, netlist, satellite, applet, microstrip, dialog, unicast and timeslot. This set of forms 
encompasses word families where either all members or most members are automatically 
valued as terms according to Chung, so that the overall family is regarded as a technical 
family as well. 

 The data obtained from the close assessment of the units constitute a source of 
information essential to ascertain their specialized or non-specialized character, in the context 
where they activate meaning according to the pragmatic features which define the specific 
register. The outcome of the analysis has provided empirical evidence that corroborates the 
specialized character assumed statistically, revealing, at the same time, the typical lexical 
behaviour of the family’s representative. 

 Every single word combines with other lexical units giving rise to conventional patterns 
of use which reflect discipline-specific notions and concepts. What is more, some words 
aggregate into clusters up to five components (network layer protocol configuration 
negotiation, smartpartner pager wireless data service, reliable multicast over satellite 
networks, next generation satellite system NGSS, transmission line characteristic impedance 
values). Similarly, significant collocates often integrate those specialized combinations 
manifesting characteristic lexical patterns and, on many occasions, distinctive features of the 
domain when the analysed word does not occur in general language (optical crosstalk, Spice 
netlist, analyser applet, shielded suspended microstrip, tree-based reliable multicast). 

 The identification of significant collocates is of fundamental importance to disclose the 
semantic environment related with a word and the sense in which it has been used. Certainly, 
a form’s significant collocates are usually connected to its definition in the technical 
dictionary, contribute to convey its specialized meaning, and also exhibit its specialized use. 
Netlist, crosstalk and timeslot are the only exceptions because their frequency is not high 
enough to allow the computation of significant collocates. However, their specialized 
character is emphasized by the fact that such forms do not occur in the general corpus, do not 
distribute evenly across subdomains and, besides, their definition is not registered in the 
general dictionary but just in the technical one. 
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 All the technical forms analysed share several features. On the one side, they reach the 
status of key-keyword to a greater or lesser extent, that is, their incidence is significant in 
comparison to the general language and among the different sections of the corpus, as well as 
being keywords restricted to up to three areas of knowledge. On the other side, they all 
combine with abbreviations (apart from latency, impedance and applet) and integrate 
abbreviations, generating specialised combinations (CDP: Cisco discovery protocol; WLAN: 
wireless local area network; MCR: multiple chip rate; DCT: discrete cosine transform; UTD: 
uniform theory of diffraction). Abbreviations are a clear sign of the knowledge required to 
understand this register, thus, the more truncated forms are encountered, the higher the degree 
of specificity. Likewise, one-member families (Bluetooth, cosine, crosstalk) have proved to 
be highly specialized, like those whose representative is not recorded in the general dictionary 
(Bluetooth, multicast, netlist, impedance, crosstalk, microstrip, timeslot). Their meaning in 
the general dictionary is usually completely different to the sense registered in the technical 
dictionary which, in addition, offers a range of uses in several branches of telecommunication. 

 It is worth stressing the behaviour of chip and satellite, since they are statistically valued 
as non-term and represent a family classified overall as specialized, because most members 
are individually considered as terms. The detailed analysis confirms that both of them are 
specialized units for the significant collocates found which define the semantic environment. 
Besides, as far as chip is concerned, the meanings registered in the general and technical 
dictionaries are totally different. The meaning and use shown in the technical dictionary agree 
with the significant collocates encountered in the corpus. Finally, chip and satellite combine 
with other lexical units (flip chip, mobile satellite, chip assembly, satellite operator), with 
abbreviations (LAN chip, NGSO satellite communications, FPGA chip, VSAT satellite 
technology) and integrate truncated forms (VCR: variable chip rate, DBS: direct broadcast 
satellite, SoC: system-on-a-chip, satellite terminals).  

 

V. CONCLUSION. 
 The model of analysis provided in this paper has proved to be a helpful suggestion to 
serve the purpose of the research. The parameters involved in the development of the analysis 
has allowed to confirm the specialized character of the words and therefore, the statistical 
criteria and requirements proposed to recognize specialized vocabulary have been validated.  

 Even the detailed analysis carried out for words whose statistically behaviour rated them 
as specialized units but belonged to the general or academic vocabulary lists has revealed that, 
in fact, they are used differently in technical texts and have activated a specialized meaning. 
However, for space reasons, the corresponding samples which illustrate this outcome are not 
included in this paper.  

 These results support the estimation of specialized vocabulary as covering a set of lexical 
units technically loaded, ranging from highly restricted terms to those which share some 
features with other disciplines. Among them, TEWL comprises the most salient, central and 
typical specialized lexical units of the field, no matter how specifically technical they are. 

 Further implications of these findings would lead to consider the possibility of taking 
TEWL into account for teaching purposes since it may provide some guidelines on 
vocabulary introduction, sequencing, reinforcement, etc. Undoubtedly this word list must not 
be studied in isolation but in context and within the combinations that each unit generates, 
particularly those which integrate significant collocations.  
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 The descriptive and teaching approaches on ESP have been herein connected in an 
attempt to identify students’ target language needs by their equating with the most 
representative specialized vocabulary in the register. The recurrent word choices, collocates 
and combinations evidence the actual usage of the language in the discourse community so 
that they should be introduced in the teaching materials.  

 Finally, the empirical evidence reported in this paper should contribute to gain a better 
insight on the specialized lexicon and get a clearer picture of the lexical profile in 
Telecommunication English. However, the analysis of all the words on the list is required to 
get a more comprehensive description of the register, and further research should be done to 
instruct the selection and sequencing of specialized vocabulary in teaching materials. 
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