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5. Conclusions
The task of the DE algorithm effectiveness raise, set in this study, was solved both by
the standard and a new approach.

¢ Standard approach: adjustment of control parameters, CR, F, and NP.
s New approach: controlled variation of the mutation size, i.e. this is not a mutation constant
any more but the value adjusted by the algorithm itself.

It is natural that at this moment the “adjustability” of the algorithm is of dual character.
From the one side the algorithm knows for sure when to change the size of mutation (if the
effectiveness drops), from the other side, however, the variation made is of random character.
Practical results, however, show that the introduction of such additional randomness has the
advantage over the standard algorithm.

As a whole, based on the results of the study it is possible to conclude about the
possibility of using the adjustable mutation in DE instead of the existing standard (static)
operator. Further research in this area will be oriented towards the development of less
randomised mechanism of mutation size variation.
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JEDZIENU VISPARINASANAS ALGORITMA CORA SAVIENOSANA AR
LEMUMU KOKU GENERESANAS ALGORITMU C4.5
INTEGRATION OF CONCEPTS GENERALISATION ALGORITHM
CORA WITH DECISION TREE INDUCTION ALGORITHM C4.5
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Abstract. There are considered possibilities to create the new concepts generalization
algorithm in this paper, which would combine methods used in decision trees induction
algorithm C4.5 and concepts generalization by features algorithm CORA. The newly created
algorithm will be named CORA 4.5.

1. Ievads — algoritms CORA
‘ Blbhograﬁja kas veltita maksliga intelekta problémdm, ir pladi apskatiti dazadi
populari jédzienu visparinaSanas algoritmi (Imazys, 1987), tom@r jaatzist, ka pietiekosi plasu
popularitati nav guvis M. Bongarda 60. gados izstradatais algoritms CORA (Bongard, 1970),
kas veic jédzienu visparinaSanu, balstoties uz klasificgjamo objektu pazimju kompleksu
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atrafanu. ST ir interesanta ideja, jo tiek analizéts nevis katrs atribiits atseviski, bet gan to
kombinacijas jeb kompleksi.

Bongarda metodé apmaco$aja izlasé tiek meklétas tadas atriblitu vértibu kombinécijas
(nullu un vieninieku konjunkcijas), kas ir vismaz K reizes atrodamas viena klasé, bet nav
atrodamas citas klas€s (vai otraja klasg, ja ir tikai divas klases). Ja §ada kombinacija ir atrasta,
to sauc par pazimi. Kombinacijas var biit pa diviem, pa trim vai vairak atribfitiem, to nosaka
maksimalais uzdotais garums 1. Pazime, kura raksturo vairak piemérus, ir stipraka. Atrastis
pazimes tiek apvienotas ar disjunkeijas palidzibu, tadgjadi veidojas parkigjums, kas raksturo
o klasi. Veicot objektu klasifikaciju, ir jaaprékina parkidjuma veértiba. Ja ta ir 1, tad objekts
pieder klasei, ko raksturo §is parklajums, ja 0 — tad nepieder.

Jeédzienu visparinaSanas algoritms CORA sp& darboties tikai ar bindram atribiitu
vértibam. Pétljuma mérkis ir izstradat algoritma CORA modifikéciju, kura spétu darboties ka
ar daudzam diskr&tam atribfitu vertibam, t& arl ar nepartrauktam atriblitu vertibam. Tapat tiek
planots algoritmd CORA ieklaut mehanismu darbam ar nezinimam atribitu vértibam. Sis
iesp&jas tiek planots realizét lidzigi, ka tas ir algoritma C4.5.

2. Algoritms C4.5

C4.5 algoritms ir R. Kvinlana (Quinlan J.R., 1992) izstradats algorits [8mumu koku
konstruéSanai, kas faktiski ir Kvinlana iepriek§ izstradata algoritma ID3 pilnveidots variants.
Savukart algoritms ID3 tika balstits uz Hanta izstradato algoritmu CLS (Concept Learning
System). Pa§laik visi lidziga tipa algoritmi tiek dévéti par ID3 tipa algoritmiem.

Algoritma apmacoSais mehanisms caurskata apmacoSo pieméru kopu un konstrug to
1émumu koka veida, kas ir ekvivalents disjunktivu likumu kopai. Lémumu kokam ir tada
struktiira, ka katrai koka “lapai” ir attieciga mérka vértiba (klase), savukart koka sazaro$anas
notiek mezglos, kuros tiek parbauditas atriblitu vértibas. Algoritma ID3 Kvinlans ieviesa
informécijas teorijas heiristiku — entropiju jeb informacijas meéru, kas lava izlemt, ka
jasazarojas kokam (kur§ atribiits japarbauda) katrd lémumu koka veidoSanas stadija. Tas lava
ieglit mazakus un lidz ar to efektivakus l€mumu kokus. Jo lieldka ir atribiita entropija, jo
mazaka ir iesp&a noteikt ta izraisitds sekas. Tade| jamégina sakirtot atribfitus entropijas
pieaugganas secibd, lémumu koka (un vélak apakskoka) saknes virsotng novietojot atribiitu ar
vismazako entropiju.

Originalais ID3 algoritms vélak tika dazados veidos pilnveidots ar mé&rki uzlabot ta
spéju darboties ar tadiem uzdevumiem k& trokSpaini dati, inkrementala apmdciba, koku
apcirplana (pruning) u. c., ka rezultdtd tika izstrddats ta péctecis C4.5. Algoritmd C4.5 ir
iestradats koka apcirpSanas mehanisms. L8mumu koka apcirpSana padara 18mumu koku
vienkar§aku. Apcirpts (vienkarfots) 18mumu koks parasti spgj labak klasificgt apmaciba
neizmantotus piemerus, it seviski trok$painds vidés. C4.5 algoritma ir iestradats arT mehanisims,
kas veic lémumu koka dekompile§anu produkcijas likumos.

C4.5 algoritmd entropijas vietd tika ieviests cits krit€rijs koku sazarojo3a atribiita
atraSanai. Tas ir ieguvuma kritérijs (gain ratio criterion). Daudzos gadijumos 8is kriterijs lauj
iegiit efektivakus [Emumu kokus.

3. Algoritms CORA 4.5
Lidz ar to darba mérkis ir radit jaunu jédzienu visparina$anas algoritmu, kas sevi
apvienotu lémumu koku konstru@Sanas algoritmd C4.5 un j&dzienu visparindSanas péc
pazimém algoritmd CORA izmantotds metodes. Jaunizveidotajam algoritmam tiks lietots
nosaukums CORA 4.5.
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Pateicoties $adai “sakrustoSanai”, algoritms CORA 4.5 -at$kiribad no parasti algoritma
CORA
1) spés darboties ar daudzam atribltu vértibam, ne tikai bindram;
2) spés darboties ar nepartrauktam atribltu vértibam,;
3) darbosies ar nezinamam atribiitu vértibam,
4) izmantos jeguvuma kritériju (gain ratio criterion) vertigako pazimju atraSanai.

At8kiriba no algoritma C4.5 algoritms CORA 4.5, veidojot j&édzienu visparinajumus,
izmantos nevis atseviSku atribiitu v8rtibas, bet atribiitu kompleksus jeb pazimes, kas dzi]ak
atspogulo vispdrindmas koncepcijas jégu, tadgjadi radot cilvekam—ekspertam labak
saprotamus secinaSanas likumus.

4. Nobeigums
Turpmakajos petijumos ir paredzets augstak minétas teortiskds idejas realizét praksé,
izveidojot funkciongjosu CORA 4.5 datorprogrammu. Tas dos iesp&ju empiriski salidzinat
‘algoritmu CORA 4.5 ar ta priekSteCiem — CORA un C4.5, k3 ar ar citiem j&dzienu
visparina$anas algoritmiem.
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ANALYSIS OF THE REASONING LOGIC VIOLATION IN DECISION
MAKING

SPRIEDUMU LOGIKAS PARKAIjéANAS ANALIZE LEMUMU
PIENEMSANA

Oleg Uzhga—Rebrov, Rezekne Higher Educational Instituition, Rezekne, Latvia

Abstract. This study deals with reasoning logic in decision making. Three major classes of decision
making theories are outlined. Possible situations in which preference misrepresentation might take place are
analyzed. The reasons for the violation of reasoning logic are examined and possibilities of overcoming it are

considered
Keywords: decision making, choice situation, preferences, reasoning logic.

1. Introduction

Making decisions in any kind of human activity is associated with the evaluation of the
outcomes of alternative courses of actions and subjective preferences of the decision maker.
Subjective judgements made by human beings can represent actual realities of the external
world with different degree of adequacy. Subjective misrepresentation of the real state of
things can be due to partialities of various kind. Some kinds of partialities are briefly examined
in [Uzga—Rebrovs, 2000]. The present paper presents a detailed analysis of the reasons for
possible violation of the logic of reasoning in decision making. The paper begins with a brief
characteristic of the main classes of the decision making theory. Further sections analyze
possible situations in which preference misrepresentation might take place. Based on the
analysis, a conclusion is made that the considered reasons for preference misrepresentation
cannot make a basis to revise fundamental decision making theories. The existing difficulties
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