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Knowledge and information are the key to successful pursuit of business activity. For the management knowledge can be employ
knowledge acquisition from databases. This paper describes possibilities of the knowledge acquisition from the agricultural data-
bases by means of the association rules generalization. These features are showed at the example of the herbicide list. This paper
denotes the usability of the association rules generalization method in our agriculture. In this manner knowledge acquisition can be

valued support for the effective buy of the protective means.
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INTRODUCTION

Recently, the problem of the knowledge acquisition
and efficient knowledge exploitation is very popular also
in agriculture area. Various methods of knowledge acqui-
sition are examined.. In this context the database methods
are in the centre of interest. The aim of this activity is the
knowledge extraction and acquisition from the existing
databases. The main aim of this article is to demonstrate
the possibilities of knowledge acquisition from agriculture
databases by means of association rules. These possibili-
ties will be illustrated on the case of the methodical man-
ual for plant protection published by the Ministry of Ag-
riculture of the Czech Republic.

MATERIAL AND METHODS

Knowledge acquisition from database records can be
characterized as a not trivial acquisition of earlier un-
known and potentially useful information in the implicit
form, from these records. (Fayyad, Irani, 1993). The
source can be some existing relational databases, consist-
ing of the set of relations, representing two-dimensional
tables, with rows corresponding to recording entities and
columns corresponding to attributes of recording entities.
The entities recorded as the rows in relations can be often
interpreted as simple rules represented a corresponded
knowledge. An example from the agriculture area can be

the methodical manual for plant protection published in

the printed form by the Ministry of Agriculture of the

Czech Republic. The records containing in the mentioned

manual can be simple transformed into the corresponding

relation tables of the form presented in Table 1.

One of the methods for knowledge acquisition from
the existing databases is the method of association rules
generalization. In the presented article this method is ap-
plied for the priority setting for various producers of plant
protective preparations in the case of concrete weed oc-
currences for Czech farmers. The association rules has
been studded for instance by A grawal etal. (1996) for
consumer’s basket analysis.

The necessary condition of such an acquisition of
other knowledge from existing databases is data pre-
processing of records from these data sources. The aim of
this data pre-processing is:
 the selection relevant data for the knowledge acquisi-

tion,

+ the representation of these data in the suitable form for
the processing using the specific algorithm (Berka,
2003).

For the pre-processing purpose the relational database
technology provides the relative efficient tool — the query
language SQL for the definition of tables and manipulation
with data. The SELECT statement for the selection and
CREATE VIEW for the virtual relations creating using the
join of several existing relations can be used for this pur-
pose. The possibilities of this pre-processing can be dem-

Table 1. Relational table containing the set of registered preparations for plant protection

Protective preparation Harmful factor Growth Dose kg/ha Protection period Application day
TOLKAN FLO couch grass sugar-beet 1.5 AT postharvest
MARATON hair-grass rye 0.015 AT during autumn
ARELON 500 catchweed spring barley 0.25 during spring
REFINE redshank meadowland 0.015 during spring

* Supported by the Ministry of Education, Youth and Sports of the Czech Republic (Grant No. MSM 6046070904 — Information and knowledge

support of strategic control and No. 2C06004 — Information and knowledge management — IZMAN).
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onstrated for instance on the case of the register of prepa-
rations for plant protection published in the above
mentioned manual by means of the following operations
(Fig. 1):

SELECT id_preparation, preparation_name, harmful_
factor, applied_dose, application_date,
efficiency FROM list, application, producer
WHERE list. id_preparation =application. id_

preparation
AND application.id_
producer=producer.id_producer;

CREATE VIEW application_efficiency AS SELECT Id_
preparation, preparation_name, harmful_
factor, applied_dose, application_date,
efficiency
FROM list, application, producer

WHERE list. id_preparation =
application. id_preparation AND
application.id_producer = producer.id_
producer AND efficiency > 50;

SELECT * FROM application_efficiency;

The more broad pre-processing possibilities offer the
programming enhancement of the SQL language, the lan-
guage PL/SQL, which allows realizing the simple variant
of the inference mechanism used in the classical expert
systems.

The list of the registered preparations mentioned above
contains in the essence the set of production rules of the
IT E THEN H types, in which £ and H are two proposi-
tions in the implication. These propositions can be inter-
preted as evidences or hypothesis from the table. From the
table 1 above can be for example derived the following
rule

IF harmful factor (couch grass) A growth (sugar-beet)
THEN protective preparation (TOLKAN FLO) A
dose kg/ha (1,5) A application day
(postharvest),

This rule can be interpreted as follows: For the couch
grass eliminated from sugar-beet can be recommend pro-

Producer Fig. 1. Database logical sche-
ma of registered protective
Id_producer preparations and their appli-

Id_ preparation
Preparation_name
Price

cations

tective preparation TOLKAN FLO dosed by 1.5 kg/ha
with post harvest application.

The protective preparations, which can be selected, are
components of the natural taxonomy. Individual producers
offer the scale of these such preparations, with different
level of effectiveness and different price (Fig. 2).

Such a taxonomy can be used for the generalized as-
sociating rules choosing (Agrawal et al., 1993), de-
scribing the associations between the entries on the differ-
ent levels. All rules which can be derived from such
evidences have the general form: Ant = Suc, where Ant
(the left part of the rule) is the assumption and Suc is the
conclusion. For the grower the rules on the bottom level
of hierarchy can be interesting. For example:

hair-grass in the wheat = MARATON BAYER

However, also the rules on the more general level can
be also more interesting. For example:

The knowledge then in the case of hair-grass occur-
rence the growers prefer the protection preparations from
the firm BAYER.

The rules, generalized in such a way have the form
Ant N Suc = & and no entry of Suc proceeds to any entry
from Ant with respect to the existing hierarchy. The prob-
lem during the generalized rules finding consists in the
choice of the minimal experimental support by the number
of objects complained both the assumption and conclusion
(Berka, 2003). If this support is exceedingly large, the
rules on the bottom level are missing. If it is too low, we
obtain an extensive and vast set of combinations.

If the rule Ant = Suc satisfy the required support and
required level of reliability then only for the rule Ant =
predecessor(Suc) there is guarantied that both two param-
eters satisfy this rule. There is any a priory evidence con-
cerning the reliability of the rules predecessor (Ant) =
(Suc), predecessor(Ant) = predecessor(Suc) (Berka,
2003). The basic association rule characteristics are the
support and reliability, whereas the support is the number
of objects satisfying the presumption and conclusion, and
the reliability is the conditional probability of the conclu-
sion, if the presumption is true (A grawal etal., 1993).
These features can be illustrated by means the example
presented in the following table containing the realized
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Table 2. Relation table with data applications of concrete protective preparations

Application day Harmful factor — main growth Protective preparation — producer
12. 3. 2005 hair-grass — wheat MARATON - BAYER

12. 6. 2005 hair-grass — poppy seed ARELON - BAYER

13.5.2005 couch grass — poppy seed PROTUGAN - GSM

20. 6. 2006 hair-grass — barley MARATON - BAYER
21.6.2006 hair-grass — potatoes TOLKAN - GSM

application of the concrete protective preparations by the
concrete growers.

From Table 2 can be determine the following entries
counts:

hair-grass 4
couch grass 1
BAYER 3
GSM 2

From this evidence then can be deducted also the fol-
lowing generalized association rule

hair-grass = BAYER

with 60% level of support and 75% reliability. This rule
can be explicated as follows: our growers prefer the pro-
tective preparations from firma BAYER an example oc-
currence of the hair-grass in grown.

RESULTS AND DISCUSSION

The main problem for association rules generalization
is the question of the support choice on the different hier-
archy level, which can be solve by means of required sup-
port changes depending on the level hierarchy flowing
from know as commonness level g (Chung, Lui,
2000). This commonness level is defined by as proportion
of the number of leaves on the subtree of the considered
value and the number of all leaves in the hierarchy. Hence
for example in the taxonomy mentioned on Fig. 2 the
value hair-grass has the commonness level 4/7 and value
BAYER has the commonness level 2/4. The commonness
level g(Comb) of a combination is minimal commonness
level of the single category in the combination (Berka,
2003).

The user define parameters minsup, and minsup,,
where minsup, is required support for the combination
with the lowest commonness level (i.e. g =0 and minsup,
is required support for the combination with the common-
ness level equal 1 (i.e. g=1). From these values the sup-
port of arbitrary combination as

minsup(Comb) = minsupO + (minsup1 -
minsup0)g(Comb).

CONCLUSION

The knowledge acquisition by means of generalization
of association rules is one of the knowledge acquisition
methods used in data mining. The benefit of this method
consists in relative independence on high level program-
ming solutions as for artificial intelligence tools. These
tools require the active complicity of knowledge engineers
and are often isolated from existing program support in
related enterprises. The data mining upgrades the existing
enterprise knowledge and is familiar to users from the ag-
ricultural area.
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Ziskavani znalosti ze zemédélskych databazi.

Scientia Agric. Bohem., 39, 2008: 82-85.

Znalosti a informace hraji klicovou roli v Gspésném provozovani podnikatelskych aktivit. Pro management znalos-
ti Ize mimo jiné vyuzit i metodu ziskavani znalosti z databazovych evidenci. Clanek popisuje moznosti takovéhoto
ziskavani znalosti ze zemédélskych databazi metodou zobecnéni asociacnich pravidel a tyto zalezitosti demonstruje na
problematice zemédélskych ochrannych prostiedkii. Takto ziskané znalosti mohou byt cennou podporou naptiklad pro
efektivni rozhodovani péstitelt pfi nakupu ochrannych prostfedkd. Cilem piedkladané prace je demonstrovat moznos-
ti ziskavani dalSich znalosti ze zemédélskych databazovych evidenci metodou zobecnovani asociacnich pravidel, pii-
¢emz tyto zalezitosti jsou dokumentovany na piikladé metodické pfiruc¢ky pro ochranu rostlin vydavané Ministerstvem
zemédélstvi CR. Ziskavani znalosti z databazovych evidenci lze pfitom charakterizovat jako netrivialni ziskavani
implicitnich, dfive neznamych a potencialné uzite¢nych informaci zdat (Fayyad, Irani, 1993). Zdrojem pro tyto
zalezitosti mohou byt existujici relacné databazové evidence, ve kterych evidovana data maji casto podobu jednodu-
chych pravidel vyjadiujicich pfislusné znalosti.

Metoda ziskavani znalosti zobecnovanim asociacnich pravidel je jednou z mnoha dalSich v repertoaru dobyvani
znalosti. Vyhodou tohoto pfistupu je pomérna nezavislost na programovych fesenich vyssiho stupné, jako jsou pro-
sttedky umélé inteligence, které vyzaduji aktivni spoluticast znalostniho inzenyra a velmi ¢asto jsou odtrzeny od sta-
vajiciho programového vybaveni danych podnikd. Rovnéz neptiznivé zde mize i pusobit ptipadna nechut’ uzivateld
k takovymto novym, pro né¢ neznamym feSenim. Opacné ziskavani znalosti z relacné databazovych evidenci navazuje
na to, co jiz v podniku funguje a pro uzivatele neni neznamym.
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