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AJTOPUTM MOBYAOBHU IHAYKIII JEPEBA PIHIEHD 3 BAKOPUCTAHHAM
MOKA3HUKA ITPUPOCTY IH®OPMAIIII

Hakoneunnii O.I'., Mapueniok B.II., Anapymak L€. Aaroputm noGyaoBu inaykuii nepeBa pilieHb 3
BUKOPUCTAHHSAM NOKAa3HUKIB npupocty iHdopmanii. ¥ poOoTi po3risgaroTbess MUTAHHS MPOrpaMHOI peaisamii MeToxy
IHAYKII1 IepeBa pilleHb Ha OCHOBI IMOKA3HUKA BiXHOMICHHS MPUPOCTIB iHGopMmanii. JlaHuii miaxif MopiBHIOETHCS 3 TPAIHUIIHHIM
MIOKa3HUKOM TIPHPOCTY iH(popMamii mpy po3poOdmi cucTeMy MIATPUMKH KIIHIYHUX pimeHb. [IpoekT peanizoBaHO B cepemoBHUINi
Netbeans na ocHosi Java-kiacis.
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Haxoneunslii A.I'., Mapueniok B.I1., Anapymaxk U.E. AJiroput™ nocrpoeHusi HHAYKIUHMH JepeBa pelieHuii ¢
HCNOJIL30BaHUEM MoKa3aTeJieii nmpupocTa nHpopManuu. B paboTe paccMaTpuBaloTCst BOIPOCH IPOTPAMMHON peatn3anim
MeTo/a HHAYKIUH AePeBa PEIICHHUI Ha OCHOBE MOKA3aTelsl OTHOMICHUS MPUPOCTOB HH(pOopManny. JaHHBIN TOAXO
CPaBHMBAETCS C TPaJUIHOHHBIM ITOKa3aTeIeM IpHpOocTa HH(OpMAIMH IpU pa3padoTKe CHCTEMbI HOAMCPKKH KITMHIISCKIX
pemennit. [Ipoekt peamsoBan B cpee Netheans na ocHoBe Java-Kiaccos.

KumroueBble ci10Ba: NpHHITHE PELICHUM, IepeBo peuieHuit, Java, SQL.

Nakonechnyy O., Martsenyuk V., Andruschak 1. Induction algorith for constructing decision trees using growty
rates information. The paper deals with the software implementation of the method of decision tree induction is based on the
ratio of growth media. This approach is compared with the traditional indicator of growth in developing information system to
support clinical decisions. The project was implemented in an environment based on Netbeans Java-classes.

Keywords: decision making, decision tree, Java, SQL.

Beryn. OnauM 3 migxoaiB, Mo BinoOpaxkae NpUpOIHii Mporec MUCICHHS IPU NPUHHATTI pillIeHb
€ MeTon IHAYKUii JepeBa pillleHb, SIKHM 3HAMIIOB peajbHI MPaKTHYHI 3aCTOCYBaHHSA, 30KpeMa B
JudepeHLianbHil TiarHOCTUIIl B MEAWIUHI. AJITOPUTM IPYHTYETHCSI Ha BUOOpi BU3HAYATIBHUX aTpUOYTIB,
3a JOMOMOTOIO SIKUX OyAyloThcs kKiacuikaliiiHi mpaBmia B 3agavax kinacudikauii abo mporHo3yBaHHs
[Quinlan, 1986], [Breiman, 1984].

Tpaguuiinuii MeToA IHIYKUii AepeBa pillleHb TPYHTYETbCS HAa O0YMCICHH] TOKa3HUKA PHUPOCTY
iHpopmanii. Sk Bxe Oymo momepenHbo 3asHadeno [Han, 2001], nokasuuk mnpupocty iH(popMarii

Gain(Ai) Ma€ yxXuJl B CTOPOHY TecCTiB 3 OaraThMma Buxozamu. ToOTo BiH Hajae mepeBary arpuOyTam,

AKI MAIOTh Iy’K€ BEJINKE YHCIIO 3HAYCHB.
Tomy MeToro maHoi poOOTH € peamizallisi aaropuTMy IHAYKLii JepeBa pilieHb, sKUil Ou OyB
1mo30aBIeHNI TAaKOro HEJOMIKY Yepe3 BUKOPUCTAHHS MOKa3HUKA BIAHOLICHHS MPUPOCTIB iHPOpMAaIii.
Metoa Ha ocHOBI BigHOmIeHHs mpupocTiB indopmaii. /{111 npuknagy po3risHeMo sK aTpuOyT
inenTudikarop id 3 Tabnuui HaBYaIBHUX NaHuX categorised_data. Iloxin Habopy HaBYAIBHUX JAHUX IO
JAHOMY aTpuOyTy MpU3BENE 10 BEIMKOI KUTBKOCTI PO3OUTTIB (TOPIBHIOE KUTHKOCTI MAIli€HTIB), KOXKHE 3
AKUX BKIIOYATUME JIMIIE OJUH 3amuc. OCKUTBKU KOXHE PO30OUTTS HE MOoTpedye MOAAIBIIOro MOALTY, TO

iHpopMaLis, ska HeoOXigHa ans kinacudikamii JaHUX B Dj Ha OCHOBI IIbOrO PO3OHUTTS CTAHOBUTD

Infoid (Dj) =0 (ue moxHa mokasaTu i 3 GopMyN I OGUHCICHHS InfoAi (Dj) Ta Info(Dj)

takox). OTke, mpupicT iHpopMaIlii BHACTIIOK pO3OHTTS MO I[bOMY aTpHOYTY € MaKCUMalIbHUM. 3 iHILIO]
CTOpPOHH, TaKe pO3OUTTs € Oe3rIy3 UM 3 TOUKH 30pYy Kiacudikaii.

3 Merow mojoNaHHs Takoro Hemoniky B Meromi C4.5 [Han, 2001] BHKOpUCTOBYETHCS
YIOCKOHAJICHUH MOKAa3HWK Ha OCHOBI MpUpOCTy iHGopMarlii, SKuii Ha3UBAa€THCS BiTHOLICHHS MPUPOCTIB
(gain ratio). Bin 3acrocoBye n0o mpupocTy iH(opMalii CBOro poay HOpMai3aililo, BUKOPHCTOBYIOYH
3HAYCHHS «PO3AUIII0U0i iHpOpMaLii», SIKe BU3HAYAETHCA 32 aHAJIOTI€I0 J10 Info(D) :

. < #(D))  [#(D))
SplltlnfoAi(DJ-):—El#(Dj)Iog2 #(D,) :

(1)
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Take 3HaueHHsS NPENCTaBIsSE MOTEHUIMHY iHpOpMaLilo, sSKa TeHEPYEThCA MPH MOALT Habopy
HaBYAJIbHUX JAaHHX Dj Ha Ki PO30OUTTIB, IO BiJMOBINAIOTH Ki BHXOJ[aM TECTY IIOJO aTpHOyTy AI
3ayBa)KMMO, 110 [T KOXKHOT'O BUXOAY PO3MIISIAETHCS KUTBKICTh 3aIUCIB, IO BIAMOBIAIOTH YMOBI TAHOT'O
BUXOJy BIJHOCHO 3arajbHOrO umMcia 3amucie B D i Lle Binpi3HsE€ WOTrO BiJ MOKAa3HUKA MPHPOCTY

iHpopMaLii, B AKOMY BUMIpIOEThCA iH(pOpMaLis moA0 Kiacudikalii, Ska OTPUMY€ETHCSI Ha OCHOBI TOTO K
PpO30HTTS. 3rigHO O3HAYEHHS BiTHOIICHHS IPUPOCTIB CTAHOBHUTD.

GainRatio(A) = Sﬁiili:g&) : )

ATpuOyT 3 MakCUMaJbHUM 3HAaYCHHSM BITHOLICHHS MPUPOCTIB OOMPAETHCS SIK aTpUOYT MOIITY.
Xoua, sk 3a3Havarote B [Han, 2001] y Bunazaky, koau iH(popMallis Moy HaOIMKAETBCS 10 HYIS, TO
3HAYCHHS BIJHOIICHHS MPHPOCTIB CcTae HecTidkuM. Tomy Ciifi HakiajgaTH BIAMOBIJHI OOMEXEHHS Ha
3Ha4YeHHs iH}opMmaii noainy.

B ninoMy orpuMyeMo Taky peKypCHBHY IPOLEAYPY.

Tenepayisn depesa piwens

Bxigni nani: D — MHOXMHA HaBUANTBHUX HA0OpiB TaHUX (All ) AIZ yerey Alp ) CI ) .

BuxinHi maHni: gepeBo pimeHnb

Meron:

1. CtBopuru Byzon N .

2. Sxmo yci mabopu B D manexars no cninsroro xiacy C, Toni mosepuyru Bysom N sk
nucTok i3 Hasgoro kacy C .

3. SIxwio crmcok atpubyTis (a omke i D) e mopoxwuim, Toxi mosepuytn Byson N sx mucrox i3
HA3BOIO HaifmommpeHimoro kmacy 8 D .

4. 3acrocyBatu Ancopumm 6i06opy ampubymy i3 CIHCKy aTpuOyTiB i mis MHoxuEE D (Ha
OCHOBI MOKa3HUKa BiHOUICHHS MPUPOCTIB iH(OpMALil) 3 METOIO BiIIyKaHHS «HAHKpPaIIoro» arpuoyTy
MOJiITy.

5. Bunyuutn aTpuOyT noaity i3 CiucKy aTpuOyTiB.

6. Jng KoXHOT YMOBH MOIITY j a1 aTpubyTy moxiny posrasHemo D j — MHOXHHY HaOopiB 3
D, o 3anoBonbHsI0TE yMOBY MOTITY | .

7. dxmo D j — TOpOKHS, toni npueanaru 10 Bysna N mucrok min 3aronoskom Hassrux B D j
KJ1aCiB 3 BKA3YBAHHAM iX PO3MOAiTiB, iHakme — mpueauata 7o N By301, 0 MOBEpTAETHCA PEKyPCHBHIM
BUKIIMKOM MeTony | enepayis depesa piwiens 3 BXitHUMHU faruMu D j Ta CIMCOK aTpuOyTiB.

8. Kineup nukimy kpoky 6.

9. Hosepuyru By3on N .

SQL-peanizauis po3paxyHky ingopmManiiHuX NOKa3HUKIB
[Mpu peanizauii meroxy Attribute_selection_method cuin po3paxysatu iH(hopMaIiiiHi MOKa3HUKH
Info(Dj ), InfoAi (Dj) Ta Sp"ﬂﬁfOAi (Dj) Ha j -My KpoLi pekypcii s atpudyra AI

3ayBaxnMo, 10 MHOXKHHA Habopis D j TYT OIHCYEThCS xenr-trabmuuero htAttribute_list, 3 sxoi

OTPUMYEMO TIepelik BKIrodeHux arpudytiB SAttribute_list ta ymo moninmy sConditions.
BukopucraBum BKIajeHi 3alWTH, MCEBAOHIMU Ta arperatuBHi (QyHKUil MOXHa po3paxyBaTd

MOKa3HMK iH(popMalLii moairy Sp| itInfo A (D j ) B PE3yJbTaTi BUKOHAHHS TAKOTO 3aMUTY:

sgl = "select -SUM((Alias1.Dj/Alias2.D)*(LOG(Aliasl.Dj/Alias2.D)/LOG(2))) from (select SUM(1) as
Dj from (select * from categorised_data " + (sConditions.matches("*)?""": " where " + sConditions) +
")Alias3 group by Alias3." +
((Attribute_for_list)htAttribute_list.get(A)).attribute.getAttributeFieldName() + ")Aliasl, (select SUM(1)
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as D from (select " + sAttribute_list + " from categorised_data " + (sConditions.matches(™")?"": " where "
+ sConditions) + ")Alias4)Alias2".

3ayBaxuMo, IO TYT JENI0 3MiHEHO KpPOK / MeTomy reHepauii nepea pimenb [Han, 2001], a
came, SKIIO Dj — MOPOXHS, TOII IPOIOHYEThes mpuenHaTH g0 Bysna N mucTox mix 3aromoBkoM

HasBHUX B D j KJaciB 3 BKa3yBaHHAM iX po3moaimiB. 3 mieto Meroro B kiaci AttributeListPeer
PO3pOOIICHO METOI:
public String Classes_ratio_in_D (DataManager dataManager, Hashtable htAttribute_list).
B pe3ynbrari BUKOHAHHS 3aIUTY:

String sgl = "select Aliasl.class_name, (Aliasl.count_class / Alias2.count_tuples)*100 from (select
DISTINCT (class) as class_name,SUM(1) as count_class from (select * from categorised_data " +
(sConditions.matches(™")?"": "" where " + sConditions) +
" Alias3 group by class) Aliasl, (select SUM(1) as count_tuples from (select * from categorised_data " +
(sConditions.matches(")?"": " where " + sConditions) + ")Alias4) Alias2";

MCTO/J ITOBEPTAE nepeniK HasBHHX B D] KJIaciB 3 BKa3yBaHHAM X pOBHOI[iHiB.

Mpukaag. Meroro € noOyayBaTH JepeBO pillleHb MO0 A1arHOCTYBaHHS CEPIIEBOT HEAOCTaTHOCT1
Ha OCHOBI JaHMX 63-X TMaLi€HTIB HAaBYAJIbHO-MPAKTUYHOTO LEHTPY MEPBUHHOI MEIUKO-CaHITapHOI
nomoMoru  TepHOIMUIBCHPKOTO  Jep)KaBHOTO MenudHoro yHiBepcutery imeni 1.5.I'opbaueBcbkoro.
Bukopucrano Taky Tabnuiio aTpuOyTiB:

INSERT INTO mysql.attribute (id, attribute_name, attribute_field_name) VALUES (1, 'What is age?',
'‘Al"), (2, 'What is sex?, 'A2'), (3, 'What is pulse?', 'A3"), (4, 'What is SAP?', 'A4"), (5, 'What is DAP?',
AS);
HaOopu BKIIOYAIOTH JIMIIE KaTeropiaibHi JaHi (monepeIHpo 00poOiIeHi), HalpHKIa:
INSERT INTO mysql.categorised_data (id, A1, A2, A3, A4, A5, class) VALUES
(1,'senior','female’,'normal’,'high’,'high’,'healthy").
Ha puc.2 npencraBnene noOyaoBaHe aepeBo pimensb. Yac, 3aTpaueHuid Ha IHAYKyBaHHS JepeBa —

1233 mimicekyHn, mo Oinplie MOPiBHSIHO 3 MOKAa3HUKOM MpHUpocTy iHdopmauii. Lle mos’s3aHo 3 THM, 110
3OIMCHIOETBCS  PO3paxyHOK II€ OXHOrO TOKa3HUKa, a caMe — po3Aiisiodoi  iHdopmamii

Splitinfo,, (Dj).

= What is SAP?
- @ if 'normal' then ' 75.0% healthy; 25.0% ill;"
= . if 'high' then "What is age?'
- @ if 'youth' then "healthy"
- @ if 'middle_aged' then ' 90.0% healthy; 10.0% ill;"
= | if 'senior' then "What is sex?'
- # if 'male' then 'healthy'
=- | if 'female’ then "What is pulse?'
& if 'low' then 'healthy’
=~ . if 'high' then 'What is DAP?'
- % if 'normal’ then 'ill'
- # if 'high' then 'healthy’
~ & if 'normal’ then "healthy"

Puc.2. [lepeBo pitieHs IS 1IarHOCTYBaHHS CEPIIEBOI HEOCTATHOCTI HA OCHOBI
MOKa3HHUKA BIAHOLIEHHS PUPOCTiB iH(opMarii
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BucaoBku. Y poOoTi po3MIsIHYTO MUTaHHS NPOrpaMHOI peaiizamii Meroay iHAYKLil xepeBa

pillIeHb Ha OCHOBi MOKa3HUKA BiTHOLICHHS MPUPOCTIiB iH(OopMaLii.

Amnanizyroun OTpHUMaHi JepeBa pilleHb Ha OCHOBI IOKa3HUKa BiJHOLICHHA MPUPOCTIB

iH(opManii, 6aunmMo, 1m0 3MIHUBCA MOPSAOK i€papxidHocTi aTpuOyTiB. Tak BAanocs mo30aBUTUCS YXHUITY
B CTOpOHY aTpuOyTiB 3 OIMTBIIMM YHCIOM KaTeropiaJlLHUX 3Ha4yeHb, LI0 CIOCTEPIra€Tbcs MpH
BHUKOPHUCTaHHI MOKa3HUKa iH(OPMaLifHOro MPUPOCTY.

Y nepcnekTuBi 0auMThCA HEOOXITHMM BHUBYCHHS IHUTaHHS OOYMCIIOBAIBHOI CKIIAJHOCTI

3aIIpoOIOHOBAHOI0O METOY.
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