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FcaBedrock, a Formal Context Creator

Simon Andrews and Constantinos Orphanides

Conceptual Structures Research Group, Communication and Computing Research
Centre, Sheffield Hallam University, Sheffield, UK
s.andrews@shu.ac.uk, corphani@my.shu.ac.uk

Abstract. FcaBedrock employs user-guided automation to convert
c.s.v. data sets into Burmeister .cxt and FIMI .dat context files for FCA.

1 Introduction

Data often exists in the form of flat-files of comma separated values. For FCA
to be carried out, these data must be converted into Formal Contexts. Many
tools exist to carry out analysis of Formal Contexts but few exist that carry
out this preparatory task. Elba performs this task for data-base tables to sup-
ply ToscanaJ with Formal Contexts [3], but FcaBedrock deals with flat-file
data, producing Formal Context files that can be used by a number of tools
and programs. Moreover, FcaBedrock has been developed to convert large data
sets into Formal Contexts. It has now been made available at Sourceforg.
FcaBedrock discretizes and Booleanizes data; taking each many-valued attribute
and converting it into as many Boolean attributes as it has values and con-
verting continuous values using ranges [4]. Data can be interpreted in many
ways leading to inconsistent analysis and problems in measuring the perfor-
mance of FCA algorithms [II5]. FcaBedrock solves these problems by document-
ing data conversions in re-usable, editable, meta-data files called Bedrock files
(Figure 1).

Original Data Formal Context
) FcaBedrock
e.g. flat-file csv e.g. Burmeister cxt file
Conversion
Document
Bedrock file

Fig. 1. FcaBedrock Process
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2 Operation

Figure 2 shows FcaBedrock. There are fields for the names and types of the
original data attributes, whether they are to be converted, their categories and
the corresponding category values found in the data file. These can be entered
by the user, input via a Bedrock file or auto-detected from a data-file. The
names of the categories and the category file values are not always the same,
so FcaBedrock uses both; the category values are required for converting data
and the category names appear in the Context file. The example shown is the
Mushroom data set from the UCI Machine Learning Repository [2].

FcaBedrock Context Creator v2

Fle  Format  Help
e
E o
" U a .
No. Auributes: 23 = Categories: 124 No. Values (File): 124
0 klass n |e¢ |edible, poisonous 2 e, p 2 A
1 cap-shape v |¢ |bell,conical, convesx, flat,}|6 b, o, x £,k 8 6
2 cap-surface v |¢ |fibrous,grooves, scaly, smodd £,9,¥, 5 El
3 cap-color v |c¢ |brown, buff, cinnamon, gray, (10 n,b,C,g, P U e, WY 10
4 bruises? v |b |bruises, no 2 t, £ H
5 odor v |c |almond, anise,creosote, fist9 a,l,c,y,f,mn,p, s ]
6 gill-attachment v |c |attached,descending, free,:|d a,d, £,n 4
7 gill-spacing v ¢ |close, crowded,distant 3 o, w, d 3
] gill-size v ¢ |broad, nerrow & h,n 2
3 gill-color v |c¢ |black, brown, buff, chocolatel? k,n.b,h,g,r,0p,uewy [12
10 stalk-shape v |c¢ |enlarging, tapering 2 et i
11 stalk-root v |c¢ |bulbous, elub, cup, equal, rh|é b,c,u, e,z 6
1z stalk-surface-shove-ring |y |¢ |fikrous, scaly, silky, smoott|d £y, k, 3 4
13 stalk-surface-below-ring |y |¢ |fibrous, scaly, silky, smoottd £,y k, s 3
14 stalk-color-above-ring |y |¢ |brown, buff, cinnamon, gray, 9 n, b, c,g, 0,0, 8w, Y ]
15 stalk-color-helow-ring |y |¢ |[brown, buff, cinnamen, gray, |9 b, c, g, 00,8 W Y ]
16 veil-type v |¢ |partial,universal 2 B, u 2
17 veil-color v |¢ |brown, orange,white, yellow |4 n, 0w, ¥ 4
18 ring-number v |c¢ |none, one, two 3 n, 0, t 3
13 ring-type v |c¢ |cobwebby, evanescent, flari:|g e, f,1,n,p,8 2 B
< > v
[ Restrict Mode

Input Data File Bedrock File output Context File

File Hame: agaricus-lepiota.data  File Hame: agaricus-lepiota.bed  File Wame: agaricus-lepiota.oxt
Type: C5V Created: 21/01/2010 08:55:42 Type: Burmeister

objects: 8124

Bt fares: o3 Modified: 18/01/2010 04:40:08 Extension: .oxt

Fig. 2. FcaBedrock

3 Capabilities

The following is a list of some of the capabilities of FcaBedrock (for a more
detailed description, see the software documentation at Sourceforge). Figure 3
illustrates some of features using the Adult data set from UCI [2].

Data types converted: categorical, continuous and Boolean.

— Input file formats: Many column csv, three-column csv (triples).
Output file formats: Burmeister (.cxt), FIMI format (.dat ).
Auto-detection of meta-data from data-file.

2 http://fimi.cs.helsinki.fi/
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— Interpretation of data:
e Restrict conversion to user-defined values.
e Exclude from conversion user-defined values.
e Freedom over treatment of missing values.

5 r
] i
58 Belilll%c '
No. Artributes: 15 O & Categories: 103 No.  Restrict Values (File): 5 No.

0 age v |0 |<,20,40,60, 1 0

1 workelass v | |Private, 8elf-emp-not-inc, (8 0

2 fnlwgt n |c 0 0

) education v |¢ |Bachelors, Some-college, 11416 Bachelors, Masters, Doc|3

4 eduzation-mm no|e a 0

g marital-status ¥ |c Married-civ-spouse, Divoreed? 0

4 occupation ¥ |¢ |Tech-support, Craft-repair,|14 0

5 relationship ¥ |c [Wife, Own-<hild, Hushand, Noi|é 0

8 race v |¢ [White, Asian-Pac-Islander,i5 0

9 sex 7| Female,Male| Z Female il

10 capital-gain n c i 0

il capital-loss n |c a 0

1z hours-per-week n | 0 0

13 native-country ¥ |¢ |United-3tates, Cambodia,Encdl 0

14 class n |¢ |*50K,<=50K 2z =50R ok

Fig. 3. Creating an Adult sub-context using restrict-to values

Bachelors, Clerical, Male, Yes, <=50K

The following is an example 39
adapted from the UCI Adult so0
data set, using a data file called 38
mini-adult.data with eight in- 53, 11th, Unskilled, Male, Yes, <=50K
stances and five attributes (age, 28
education, employment, sex and 37
US-citizen) plus a salary class. 49, 7, Clerical, Female, No, <=50K
File 2 shows a corresponding s2
output from FcaBedrock in the

cxt format.

Bachelors, Managerial, Female, Yes, <=50K

HS-grad, Unskilled, Male, Yes, <=50K

Bachelors, Professional, Female, Yes, >50K

Masters, Managerial, Female, No, <=50K

HS-grad, Managerial, Male, Yes, >50K

File 1. mini-adult.data

4 Evaluation

An initial version FcaBedrock was evaluated by a class of final-year Computing
undergraduates at Sheffield Hallam University (SHU). Results of this evaluation
fed into the development of the version now at Sourceforge. This version was then
evaluated by successfully converting a number of data sets into Formal Contexts,
including the Mushroom, Adult, Internet Advertisements, Flags and Tic-tac-toe
data sets from UCI and several internal student information and supermarket
data sets at SHU. The Context files produced were successfully and consistently
processed by two Formal Concept generators.
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B 7 employment-Unskilled
age-<30 sex-Male
8 age-30to0<40 sex-Female
15 age-40to0<50 US-citizen
age->=50 XX XL XX
0 education-Bachelors XX XL XX
1 education-Masters XKoo, X...XX.X
2 education-11th WX XL XXX
3 education-HS-grad X...X..... X..XX
4 employment-Clerical D GID U S &
5 employment-Managerial X X....X.
6 employment-Professional ...X...X.X..X.X

File 2. mini-adult.cxt, Burmeister context file.

There are several other file formats used in FCA, obtainable from a cxt file
produced by FcaBedrock using the conversion tool, FcaStone [7]. A version of
FcaBedrock is being developed that takes RDF-S and OWL as input [6]. This
work will form a core part of CUBIST (“Combining and Uniting Business Intel-
ligence with Semantic Technologies”), awarded under the European Union’s 7th
Framework Programme, 5th ICT call, topic 4.3: Intelligent Information Manage-
ment; STREP Project No.: FP7 257403.
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