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Abstract
This paper reports on our on-going project of designing a new corpus analysis system based on the relational database management system (RDBMS).  The introductory section provides an overview of the system to which we try to apply the idea of the so-called three-tier model in order to improve the scalability and performance of the system.  The second section presents the present status of the project in which design of the back-end tier (database) and the mid tier (data inputting modules) are almost complete. The third section gives a detailed sketch of the ‘tables’ in the database.  By designing a number of tables to reflect the various structural information contained in the corpora, system users would ultimately arrange with ease their target ‘corpus set’, together with POS tags of their own definition.  In the last section we give a short summary and address some remaining issues.

1. Introduction: three-tier model and corpus analysis system 
The three-tier model, which is one of the multi-tier architectures, is most widespread in software engineering (Petrou, et al. (1999)).  In this model with well defined interfaces the layer closest to the system users is often called the front-end (presentation) tier, the layer in the middle is called the mid (logic or application) tier and the layer farthest from the users is called the back-end (data) tier.  The greatest advantage of this model is that any of the three tiers can be modified or replaced independently in accordance with the change of user demands or technology.  As shown in Figure 1, we have tried to apply the idea of the three–tier model to the integrated corpus analysis system.  The Java or the Web-based GUI (graphical user interface) in the front-end tier has been designed to operate mainly on the Internet and users/researchers may ‘interact’ with the system only through the GUI.  It should be pointed out that, as observed in Figure 1, the mid-tier consists of more than one separate module, designed to work correlatively with each other in the RDBMS, and that this architecture consequently provides users with a seamless analytic logic for corpus investigations, as well as a data formatting and inputting logic for the database.1  The back-end tier consists of RDBMS through which corpus data is stored, replaced or retrieved by SQL.  Since the data is kept independent from the corpus analysis programs, system users with diverse interests can share any data.  
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Figure 1.  The three-tier model and the corpus analysis system

  Although a number of fairly large-scaled collaborations on corpus studies have been initiated by world-renowned institutions, many corpus researchers, especially EFL/ESL researchers, to whom we pay special attention in this paper, still have only develop a small-sized corpora to which they give their own investigations.  As illustrated in Figure 2, we see how each EFL/ESL researcher tends to compile his/her original learner corpus with a distinct format and with poor compatibility with other researcher purposes. 
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Figure 2.  Low scalability of corpus studies

The low uniformity among ‘originally’ compiled corpora most apparently appears on the level of POS tag assignment, since there are a number of different POS tag sets (Atwell (2008)).  Even among the POS tag sets belonging to the same family, such as the CLAWS tag sets, there is diversity in terms of their degree of ‘delicacy’.  In addition to this diversity of the format, analysis tools (especially statistical ones) tend to be dependent on the purpose of the analysis itself; in a word, there is poor compatibility among analysis tools.  This means that each researcher is at the same time a system developer.  In turn, this means that the system cannot meet increasing demands since this corpus system development style, by its nature, does not allow many software engineers to be involved as collaborative developers.  As a result of the low scalability and incompatibility of the small individual corpus analysis systems, other researchers, i.e. the audience, who receive the results of the analysis cannot make a fair judgement as to reliability, since the results are obtained through individual analysis of individually-compiled corpora.  By applying the idea of the three-tier model to the corpus analysis system, we expect that the deficiencies commonly observed in small scale ‘personal’ corpora can be resolved; namely: low scalability, low collaborability and low compatibility.

2. Present status
This section reports the present status of the project, aimed at designing the back-end tier (the database) and the mid-tier, especially whose data inputting modules, are almost completed.  Before we give a closer look at the tables in the database, let us touch briefly on two main roles of the mid-tier: data inputting and statistical analysis.  Data input is realised by a (POS) tag assigning process which starts from tokenisation (Schmidt (2008)) and a pre-existing process of analysing existential corpora, such as the BNC.
Since the development of the statistical analysis modules for actual research requires that the database contains a sufficient amount of data, we first completed developing a program which interprets the structural markup of an existential corpus such as the BNC and then extracted the text body and its accompanying attributive information separately.  This program is illustrated in Figure 1 as the BNC analyser. Along with it we have already completed the line formatter (tokeniser), whose details will be discussed later.  The line formatter, together with the corpus analyser, generates a sufficient amount of input data for the POS tagger, which will be developed in a future phase.  In short, our work demonstrates that the database can have a fairy large amount of textual data extracted from the existential corpora and that a considerable amount of data can be obtained through the line-formatting process.  To the plain data users can assign POS tags and additional attributive tags which satisfy their specific needs.  For example, users are allowed to select a tag set such as CLAWS5 or CLAWS7 and, utilising a program named “POS tag convertor”, they can even convert one tag set which has already been assigned into another sort of tag set.  In addition, users can design their own preferred tag set through a program called “POS tag designer”.  In this way, if the input data has already been assigned POS tags, they can be interpreted and, if need be, replaced by a different tag set, through the POS tag convertor program.  Consequently, the amount of data in the database will increase under a common format to which flexible POS tags and attribution can be assigned.
The system users, especially EFL/ESL researchers or learners, tend to compile relatively small-sized corpus sufficient to satisfy their needs on a specific register or within a particular genre.  In order to obtain their own corpus, they have to intake various texts from ‘raw’ resources, such as printed materials, Web documents or PDF documents and convert them into a format suitable for the further compilation and analysis process.  For example, printed materials usually have to be OCR-ed and Web documents should be processed carefully since they are usually annotated via some markup language such as HTML or XML.  In both cases, tokenisation is a persistent problem, as pointed out in Mikheev (2000), Mikheev (2002), Ratnaparkhi (1996) and Reiley (1986), which cannot be perfectly handled by the software.  
The line formatter is developed as an application using Java language.  In order to handle the great diversity of raw input data, the actual tokenising process is separated into a series of filters.  Since each filter is realised as a Java class, the user can specify the types of filters required and their order of application, thanks to a Java functionality operation called “Dynamic Class Loading”.2  The flexible filtering is based on morphological analysis and is achieved through a scheme of inheritance and polymorphism that is characteristic to an object-oriented language. In other words since the line formatter is well-designed, utilising polymorphism, it can load a queue of filter classes.  Each filter functions independently and in accordance with the target input data that the user can specify, as s/he can, their ordering in the queue. 3
In addition to this flexible morphological analysis for tokenisation, this module requires that a new, flexible spellchecking functionality be implemented, as the system should be able to cope with documents created by non-native speakers of English, i.e. EFL/ESL learners.4  An adapted version of spellchecker discussed in Mitton and Okada (2007) and Okada (2009), should be chosen as one of the filters for treating spelling errors in documents created by non-natives.

3. Tables in RDBMS
Let us give a closer look at the tables in the database.  As we postulate two major user groups, corpus researchers, and EFL learners, the system as a whole should be designed to meet the demands associated with users of differing levels.  For example, researchers, who simply may be called linguists, would prefer detailed POS tag sets at the sacrifice of mnemonicity in order to analyse the tag sequence by the computer.  On the other hand, EFL learners tend to appreciate those tag sets since they intuitively tell them the general usage pattern of a given word or the overall sentence structure in which the word actually occurs; this despite the fact that they are of relatively rough granularity (Granger (1998)).  In other words, we have sought to overcome the traditional “trade-off” tagging problem between conciseness and perspicuity by making the system 'friendly' toward users' demands.  This we have done via the design of the tables in the database.
  Since each document is managed independently in the database, users can select different documents and treat them as a single corpus-set for the purpose of statistical analysis.  In each document table, constituents such as paragraphs, sentences, words, and POS tags, as well as diverse attributions, are precisely described through internal links to individual tables, reflecting their relationships.

3.1  Word list table and POS list table
We illustrate the tables in our database by providing an example sentence: “This system is useful for a wide range of researchers.”  Table 1 below is a word list table in which all lexical items (tokens) in the database are listed in random order with a sequential number (named “word key”) in the leftmost column.  Table 2 is a POS tag list (in this example, CLAWS5 tag set) where each POS tag is assigned a serial number (named “POS key”).  What should be noted here is that the POS tag list table can be modified or replaced with another POS tag set table if the user so wishes.  Through the POS tag designer, a user can describe the relationship between the ‘parent’ POS tag and its daughter tags; and a user can even design utterly original POS tag sets of his/her own. 
  



Table 1.  Word list table     Table 2.  POS list table

3.2  Sentence table
Each word in the example sentence is given a sequence number together with its word key and POS key as illustrated in Table 3, which describes the sentence numerically.











Table 3. Main sentence table               　　Table 4.  Sentence management table

The sentence management table describes the relationship between the lines, i.e. sentences and their constituents, words.  Table 4 shows that the sentence given a sequential number 1 begins with a word assigned sequential number 1 and ends with a word with sequential number 11; and the next sentence starts with a word which has sequential number 2 and ends with a word with sequential number 21, and so forth.  The first word of the sentence sequence number 1 has a word key 24 which is linked to this, together with a POS key 13 (DT0);  the second word in the first sentence has a word key 197 (system) and a POS key 18 (NN1), and so forth, as observed in Table 3.  

3.3  Document management table and document attribution table
As mentioned above, by designing tables which describe the attributive relationships among words and sentences RDBMS can handle them easily.  The system can also systematically handle the data if the attribution assigned to each document is successfully expressed in tables, as illustrated here.
Table 5.  Document management table                Table 6.  Document attribution table

From documents tabulated in Table 6, the user can select and specify a group of documents as a corpus-set eligible for the analysis.  The system obtains all the necessary information about the documents selected via the relationships represented in Table 5, since the relation is linked to the column entitled ‘Sentence sq(sequence) No’ in Table 4, which, in turn, denotes that, for example, the first sentence of the first documents consists of eleven words together with their word keys and POS tag keys.

3.4  Lexical relation tables
Employing the logic of lemma, this proposed methodology can be expanded to cover a variety relationships among lexical items if we allow users to design their favourite lexical relation tables through a program named lexical relation table designer.   When we postulate EFL/ESL learners as system users, it is beneficial especially for the basic and intermediate-level learners to have a chance to learn, for example, antonyms, synonyms or verb conjugations in the process of using the corpus analysis system.  It is noteworthy here to point out that through tables that can be designed by the users themselves, the delicacy among the lexical relation tables is also finely tuneable to meet users’ demands.  In other words the number of columns in the tables, which represent lexical relationships of a given word, must be variable.  Therefore, and having found that a single SQL query is insufficient, we introduced a management table for the purpose of retrieving the lexical relationship of a word from variously formatted tables.  Tables 7, 8, 9 and 10 below are examples of lexical relation tables that are linked to each other.  Table 7 is the detail of the main sentence table, presented in 3.2, but includes two additional fields which show the lexical relationship of each word.  Note that the parenthetical items in the second and third columns of Table 7 are for explanatory convenience; they are actually all numericals.  In addition, the labels of each field in Tables 9 and 10 are not fixed POS tag names; they can be defined by the users.  Thus the system can retrieve all words having a lexical relationship with a given word from user-defined tables.








Table 7.  Main sentence table (detail)
 (
Word sq No: record number for each word 
Rec
 
No(A ): record number of Table 8 standing for the table in which a lexical relationship of the word is defined
Rec No(B): record number in a table indicated by Rec No(A) including all relationships of the word
)



Table 8.  Lexical relation management table



Table 9.  Lexical relation tables (noun table)



Table 10.  Lexical relation table (verb table)

To better illustrate, let us take a word love for example.  The fourth column of Table 7 shows that love has a link to two distinctive lexical tables, i.e. 1 and 2, which correspond to the category noun and verb, respectively, as observed in Table 8.  Table 8 also shows that the verb table may have two potential items, i.e. singular and plural, and that the verb table can have seven items which correspond to conjugational forms.  Therefore, the relationship among these tables indicates that the noun love has two tokens with POS tag NN1 and NN2 respectively, and that the verb love can be potentially manifested in seven conjugational forms with corresponding POS tags.5  The most important thing to be mentioned here is that each of the tables can be designed by the users themselves.  This means that each user can control the relationship among words, as well as the delicacy of the POS tag set.

4 Conclusions and further issues
The flexibility of the tables described so far reflect the attempt to satisfy the preferences and needs of system users, who we assume possess diverse interests.  Each table, which is systematically linked together in RDBMS, would function as a robust annotation system capable of satisfying users’ demands.  Moreover, due to the inter-relationality of the tables, users can even specify their desired attribution header for any text.  This makes cross-register/genre-statistical investigations feasible, and the results of analyses thereby may contribute to the work of other system users across a number of diverse contexts.  Since this paper reports the present status of our on-going project, there remain several issues to be discussed regarding the next phase.  For example, in designing RDBMS tables for the corpus study, the effect of RDBMS normalisation is one of the crucial factors we should keep in mind; further, we have to conduct a series of performance tests of RDBMS in order to check whether our table design is useful and capable of accommodating the entire corpus analysis system.  SQL, which we use to retrieve data from the corpus, does not have any characteristics specifically connected to the corpus data.  On the other hand, as the corpus is an electronic compilation of naturally-occurring language data, one can anticipate that it would inevitably contain unique characteristics peculiar to natural language, where the constituents, such as words, phrases, clauses or sentences, tend to have diverse, cross-cutting connections with each other.  Moreover, it would be preferable for these constituents to be annotated individually and, as we saw in Table 6, the entire documents themselves require attribution.  A systematic way to render a database structure suitable for general-purpose querying via SQL would be to a process called “normalisation”, which is believed to reduce data redundancy and guarantee data integrity in RDBMS.  However, in the past it has been common for a logical design of RDBMS and actual implementation of the corpus data to conflict.  In other words, to describe in the RDBMS all the diverse information the corpus should contain is a very difficult, complex task.  Accordingly, since a completely normalised RDBMS has to possess highly complex relationships amongst tables and demonstrate that it can support multiple queries in retrieving target information from the RDBMS, we must undertake a number of performance tests.
  Another remaining problem is designing tables which represent attributive information given to individual sentences and words in the documents.  It is indispensable for current corpus studies to attend to the attributive information: page layout, such as itemisation, and orthographical decoration, such as word emphasis in the form of bold face or italic face.  If our RDBMS successfully represent such attributions in the tables, users can easily separate, for example, the body and the headlines of newspaper documents.  As we briefly mentioned in section 2, Web documents, annotated (marked up) by XML, can be input sources for the database.  Thus, if we can design a series of attribution tables which take care of markup tags in XML, the above-mentioned differentiation among heterogeneous constituents would be possible.
  Lastly, since we postulate two major types of system users, i.e. EFL/ESL learners and researchers, it is definitely important to perform thorough surveillance studies in order to determine such users’ actual demands.

Notes
*  This project is partly funded by a Grant-in-Aid for Scientific Research (C) [#19530773l] from the Independent Administrative Legal Entity Japan Society for the Promotion of Science.
1. For further discussion of data formatting including tokenisation, see Okada (2009).
2. See Ramirez (2000) for further details.
3. It might be a more realistic solution to allow the user to make a decision, through GUI, regarding differentiation between sentence-final periods and periods accompanying abbreviations. 
4. For a detailed discussion on spelling errors made by Japanese writers of English, see Okada (2003) and Okada (2005).
5. These POS tags are flexibly designed by users using the POS tag designer mentioned in Section 2.
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		3		(which)		(DTQ)		4		2				3		Article		2				3		---		---				3		love		love		loves		loving		loved		loved		loved

		4		(I)		(PNP)		5		3				4		Rel Pro		5												4		---		---		---		---		---		---		---

		5		(love)		(VVB)		2		3				5		ProNoun		8

		---		---		---		---		---				6		---		---

		68		(love)		(NN1)		1		2

		---		---		---		---		---

		158		(get)		(VVB)		2		1

		---		---		---		---		---
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1 Noun 2

2 Verb 7

3 Article 2

4 Rel Pro 5

5 ProNoun 8

6 --- ---
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		Word Key		word				POS Key		POS tag								Word sq No		Word Key		POS Key				Sentence sq No		Word seq No of Initial wrd		Final wrd

		1		the				1		AJ0		useful		wide				1		24		13				1		1		11

		2		of				2		AJC								2		197		18				2		12		21

		3		and				3		AJS								3		8		41				3		22		29

		4		a				4		AT0		a						4		1039		1				4		30		39

		5		in				5		AV0								5		12		29				5		40		51

		6		to				6		AVP								6		4		4				6		52		62

		7		it				7		AVQ								7		915		1				7		63		70

		8		is				---		---								8		487		18				8		71		97

		9		to				12		DPS								9		2		28				9		98		107

		10		was				13		DT0		this						10		3865		19				10		---		---

		11		I				14		DTQ								11		.		.				11		---		---

		12		for				15		EX0								12		---		---

		13		that				16		ITJ								13		---		---

		---		---				17		NN0								14		---		---

		23		not				18		NN1		system		range				15		---		---

		24		this				19		NN2		researchers						16		---		---

		25		's				20		NP0								17		---		---

		---		---				---		---

		196		about				27		POS

		197		system				28		PRF		of

		198		local				29		PRP		for

		---		---				30		PUL

		486		century				---		---

		487		range				40		VBN

		488		European				41		VBZ		is

		---		---				42		VDB

		914		numbers				43		VDD

		915		wide				44		VDG

		916		appropriate				45		VDI

		・・・		・・・				46		VDN

		1038		prices				47		VDZ

		1039		useful				48		VHB

		1040		conference				49		VHD

		---		---				50		VHG

		3864		judges				51		VHI

		3865		researchers				52		VHN

		3866		equivalent				53		VHZ

		---		---				---		---
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		Doc No.		Sent seq No of Initial setn		Final snt				Doc No		Title		Author		Publisher		Date

		1		1		154				1		The Price of Glory		Horne, Alistair		Penguin		1993

		2		155		290				2		R&D Management		Bergen, S.A.		Blackwell		1990

		3		291		489				3		Winning Karate Competition		Mitchell, David		A&C Black		1991

		4		490		723				4		Media and Voters		Miller, William		Clarendon		1991

		5		724		975				5		Britain's Defence Dilemma		Jackson, William		B T Batsford		1990

		6		976		1201				6		Kites		Moulton, Ron		Argus Books		1992

		7		1201		1322				7		Aspects of Language Teaching		Widdowson, H.G.		Oxford Univ Press		1990

		8		1323		1766				8		A Short History of Sussex		Lowerson, John		William Dawson		1980

		9		1767		2003				9		Against Liberation		Leahy, Michael		Routledge		1991

		10		2004		2183				10		Rival States		Henley. J.S.		Cambridge Univ Press		1992

		---		---		---				---		---		---		---		---
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		Word sq No		Word key		POS key		Rec No(A)		Rec No(B)				Lexical Tbl No		Category		No of items				Lexical sq No		NN1		NN2				Lexical sq No		VVB		V-pres		VVZ		V-part		VVD		V-pass		V-perf

		1		(the)		(AT0)		3		---				1		Noun		2				1		love		loves				1		get		get		gets		getting		got		got		got

		2		(data)		(NN0)		1		2				2		Verb		7				2		datum		data				2		go		go		goes		going		went		-		gone

		3		(which)		(DTQ)		4		2				3		Article		2				3		---		---				3		love		love		loves		loving		loved		loved		loved

		4		(I)		(PNP)		5		3				4		Rel Pro		5												4		---		---		---		---		---		---		---

		5		(love)		(VVB)		2		3				5		ProNoun		8

		---		---		---		---		---				6		---		---

		68		(love)		(NN1)		1		2

		---		---		---		---		---

		158		(get)		(VVB)		2		1

		---		---		---		---		---
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1 love loves

2 datum data
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		This_DT0 system_NN1 is_VBZ useful_AJ0 for_PRP a_AT0 wide_AJ0 range_NN1 of_PRF researchers_NN2 ._. 



		Word Key		word				POS Key		POS tag								Word sq No		Word Key		POS Key				Sentence sq No		Word seq No of Initial wrd		Final wrd

		1		the				1		AJ0		useful		wide				1		24		13				1		1		11

		2		of				2		AJC								2		197		18				2		12		21

		3		and				3		AJS								3		8		41				3		22		29

		4		a				4		AT0		a						4		1039		1				4		30		39

		5		in				5		AV0								5		12		29				5		40		51

		6		to				6		AVP								6		4		4				6		52		62

		7		it				7		AVQ								7		915		1				7		63		70

		8		is				・・・		・・・								8		487		18				8		71		97

		9		to				12		DPS								9		2		28				9		98		107

		10		was				13		DT0		this						10		3865		19				10		・・・		・・・

		11		I				14		DTQ								11		.		.				11		・・・		・・・

		12		for				15		EX0								12		・・・		・・・

		13		that				16		ITJ								13		・・・		・・・

		・・・		・・・				17		NN0								14		・・・		・・・

		23		not				18		NN1		system		range				15		・・・		・・・

		24		this				19		NN2		researchers						16		・・・		・・・

		25		's				20		NP0								17		・・・		・・・

		・・・		・・・				・・・		・・・

		196		about				27		POS

		197		system				28		PRF		of

		198		local				29		PRP		for

		・・・		・・・				30		PUL

		486		century				・・・		・・・

		487		range				40		VBN

		488		European				41		VBZ		is

		・・・		・・・				42		VDB

		914		numbers				43		VDD

		915		wide				44		VDG

		916		appropriate				45		VDI

		・・・		・・・				46		VDN

		1038		prices				47		VDZ

		1039		useful				48		VHB

		1040		conference				49		VHD

		・・・		・・・				50		VHG

		3864		judges				51		VHI

		3865		researchers				52		VHN

		3866		equivalent				53		VHZ

		・・・		・・・				・・・		・・・
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		Doc No.		Sent seq No of Initial setn		Final snt				Doc No		Title		Author		Data		・・・

		1		1		154				1		Exploding		J. Lawson		1997

		2		155		290				2		Alice in Wonderland		C.Lewis		18xx

		3		291		489				3		Contact		C. Segan		19xx

		4		490		723				4

		5		724		975				5

		6		976		1201				6

		7		1201		1322				7

		8		1323		1766				8

		9		1767		2003				9

		10		2004		2183				10

		・・・		・・・		・・・				・・・
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		Lexical sq No		Word key		(word)		Lexical Tbl No		Lexical sq No				Lexical Tbl No		Category		No of items				Lexical sq No		NN1		NN2				Lexical sq No		VVB		V-pres		VVZ		VVG		VVD		V-pass		V-perf

		1		1		the		3		40				1		Noun		2				1		love		loves				1		get		get		gets		getting		got		got		got

		2		540		data		1		2				2		Verb		7				2		datum		data				2		go		go		goes		going		went		-		gone

		3		671		love		1		1				3		Article		2				3		---		---				3		love		love		loves		loving		loved		loved		loved

		4		1242		love		2		3				4		・・・		・・・												4		・・・		・・・		・・・		・・・		・・・		・・・		・・・

		5		97		get		2		1

		・・・		・・・		・・・		・・・		・・・
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Lexical sq No VVB V-pres VVZ V-part VVD V-pass V-perf

1 get get gets getting got got got

2 go go goes going went - gone

3 love love loves loving loved loved loved

4 --- --- --- --- --- --- ---
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		Word Key		word				POS Key		POS tag								Word sq No		Word Key		POS Key				Sentence sq No		Word seq No of Initial wrd		Final wrd

		1		the				1		AJ0		useful		wide				1		24		13				1		1		11

		2		of				2		AJC								2		197		18				2		12		21

		3		and				3		AJS								3		8		41				3		22		29

		4		a				4		AT0		a						4		1039		1				4		30		39

		5		in				5		AV0								5		12		29				5		40		51

		6		to				6		AVP								6		4		4				6		52		62

		7		it				7		AVQ								7		915		1				7		63		70

		8		is				・・・		・・・								8		487		18				8		71		97

		9		to				12		DPS								9		2		28				9		98		107

		10		was				13		DT0		this						10		3865		19				10		・・・		・・・

		11		I				14		DTQ								11		.		.				11		・・・		・・・

		12		for				15		EX0								12		・・・		・・・

		13		that				16		ITJ								13		・・・		・・・

		・・・		・・・				17		NN0								14		・・・		・・・

		23		not				18		NN1		system		range				15		・・・		・・・

		24		this				19		NN2		researchers						16		・・・		・・・

		25		's				20		NP0								17		・・・		・・・

		・・・		・・・				・・・		・・・

		196		about				27		POS

		197		system				28		PRF		of

		198		local				29		PRP		for

		・・・		・・・				30		PUL

		486		century				・・・		・・・

		487		range				40		VBN

		488		European				41		VBZ		is

		・・・		・・・				42		VDB

		914		numbers				43		VDD

		915		wide				44		VDG

		916		appropriate				45		VDI

		・・・		・・・				46		VDN

		1038		prices				47		VDZ

		1039		useful				48		VHB

		1040		conference				49		VHD

		・・・		・・・				50		VHG

		3864		judges				51		VHI

		3865		researchers				52		VHN

		3866		equivalent				53		VHZ

		・・・		・・・				・・・		・・・
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		1		1		154				1		The Price of Glory		Horne, Alistair		Penguin		1993

		2		155		290				2		R&D Management		Bergen, S.A.		Blackwell		1990

		3		291		489				3		Winning Karate Competition		Mitchell, David		A&C Black		1991

		4		490		723				4		Media and Voters		Miller, William		Clarendon		1991

		5		724		975				5		Britain's Defence Dilemma		Jackson, William		B T Batsford		1990

		6		976		1201				6		Kites		Moulton, Ron		Argus Books		1992

		7		1201		1322				7		Aspects of Language Teaching		Widdowson, H.G.		Oxford Univ Press		1990

		8		1323		1766				8		A Short History of Sussex		Lowerson, John		William Dawson		1980

		9		1767		2003				9		Against Liberation		Leahy, Michael		Routledge		1991

		10		2004		2183				10		Rival States		Henley. J.S.		Cambridge Univ Press		1992
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		Word sq No		Word key		POS key		Rec No(A)		Rec No(B)				Lexical Tbl No		Category		No of items				Lexical sq No		NN1		NN2				Lexical sq No		VVB		V-pres		VVZ		V-part		VVD		V-pass		V-perf

		1		(the)		(AT0)		3		---				1		Noun		2				1		love		loves				1		get		get		gets		getting		got		got		got

		2		(data)		(NN0)		1		2				2		Verb		7				2		datum		data				2		go		go		goes		going		went		-		gone

		3		(love)		(NN1)		1		1				3		Article		2				3		---		---				3		love		love		loves		loving		loved		loved		loved

		4		(love)		(VVB)		2		3				4		---		---												4		---		---		---		---		---		---		---

		5		(get)		(VVB)		2		1

		---		---		---		---		---
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