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Knacudbukatopmn 3acHoBaHun Ha npasuanma
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VBog

@ Cnoroeu ce knacudukyjy nomohy ckyna
npasuia obauka “ako...oHga...”
e [lpasuno: (Ycnos) — y
e VcsioB je KoHjyHKLMja aTpubyTa
@ y je O3Haka kJace
e JleBa cTpaHa npaBuna: (npeg)ycnos
e [lecHa cTpaHa mpaBuna: nociaegumua
o [lpumep npaBuna 3a knacudukayujy:
@ (Twn kpeu=Tonna A (Hocu jaja=[a) — MTuue
@ (Onopesusu npuxog < 50K) A (Bpahia=[a) —

n3berasa=He



Knacudbukatopmn 3acHoBaHun Ha npasuanma

Hasus Twun kpsu XKuesopobheHo Moxe pa netun XKuen y sogn Knaca
HoBek Tonna na He He cucap
MATOH XnagHa He He He penTtun
Jococ XnagHa He He Aa Plllsa
KUT Tonna Aa He Aa cuncap
xaba xnagHa Aa He noBpemMeHo amdunbuja
KoMmoao XnagHa He He He penTun
cnenn Mmuwl Tonna aa Aaa He cucap
rony6 Tonna He Aa He nTuya
Mayka Tonna na He He cucap
neonapa ajkyna xnagHa Aa He Aa puba
KopHa4da XnagHa He He nospemeHo penTtun
AUHIBUH Tonna He He nospemeHo nTuya
6opsenkaso npace Tonna na He He cuncap
jeryma xnagHa He He Aa puba
canamaHgep xnagHa He He nospemMeHo amdubuja
rywTep runa XnagHa He He He penTun
K/byHap TOonna He He He cucap
coBa Tonna He na He nTuua
pendunH Tonna na He Aa cucap
opao Tonna He Aa He nTuya

Knacudbukatopu 3acHoBaHu Ha npasunuma (npumep)

MN1: (XKusopoheno = He) A (Moxe pa netn = ga) — Mruua
M2: (XKusopohero = He) A (MKueun y Bogn = pa) — Puba
M3: (XKusopohero = pa) A (Tun kpeu = Tonna) — Cucap
M4: (XKusopohero = He) A (Moxe pa netn = ne) — Pentun
M5: (XKusu y Bogn = noepemeHo) —> Amdcpubuja
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[TpeunsHocT 1 oa3MB NpasKa

@ Opsue npasuna: npoueHaT bpoja cnoroea Koju
3a[l0BOJbaBajy JIeBY CTpaHy npasuia

@ [lpeunsHocT npaBuia: npoueHaTt bpoja ciorosa Koju
3a[10BOJbaBajy AECHY CTpaHy NpaBujia Of CJI0roBa Koju
3a[10BOJbaBajy JIeBy CTpaHy npasBuna

@ [lpumep: 3a npasuio

M5: (>Knen y Bogn = nospemeHo) —» Amdcubuja
oa3ne=25% (5/20), npeumnsnoct=50% (2/4)
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ﬂpasvmo N NMOKPNBAHEE NHCTaHLN

Mpasuno I nokpusa(obyxsaTa) MHCTaHLY X aKO BPeAHOCT
aTpubyTa MHCTaHLUe 3a0BOJbABajy YC/IOB MPaBuia

Ckyn npasuna

MN1: (MKusopohero = He) A (Moxe ga netn = ga) — lMrtuua
MN2: (XKusopobieHo = ne) A (XKusu y Bogn = ga) — Puba
M3: (XKusopoherno = ga) A (Tun kpeu = Tonna) — Cucap
MN4: (KusopofieHo = ne) A (Moxe pa netn = He) — Pentun
MN5: (XKuen y sBoan = nospemero) — Amdunbuja

Haszus Twun kpBu MKunesopohero Mo>ke pa netu XKuen y Bogn Knaca
coko Tonna He Aa He 77
MenBen Tonna pa He He ??
nemyp Tonna Aa He He 7
KopHeaya xnagHa He He noepemMeHo 7
neonapa, ajkyna xnagHa pa He Aa 77

npasuno 1 nokpusa: coko — nTuLa

npasuno 13 nokpuea: megeenq —> cucap

npasuno 3 nokpusa: nemyp — cucap

npasuna 4, M5 nokpueajy: koprbada — pentua nnm amdpubuja??
neonapg ajkysly He MOKPMBa HU jefHO MpaBuiao —» Knaca=1?7
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OrpaHuyerba ckyna npasuia

@ VY3ajaMHO UCKJ/by4MBa MpaBuia
e He noctoje gBa npaBmna Koja NOKpuBajy UCTY
MHCTaHUy
e CBaku cnor je NoKpuBEH HajBuULLE jefHUM
npaBuIom
@ [lpaBuna nokpueajy cse moryhHocTu
e Knacndukatop nocegyje noTnyHo NOKpMBatbe ako
cagpu npasusio 3a cee moryhe kombuHaumje
BpeaHocTu aTpubyTa
e Cgaku cnor je nokpueeH bap jeaHUM NpaBuIoM
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Moryhu npobnemu n pelietrsa

@ [lpaBnna HuCy y3ajaMHO UCK/by4nBa
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Moryhu npobnemu n pelietrsa

@ [lpaBnna HuCy y3ajaMHO UCK/by4nBa

@ Heke crnorose Moxe fa NoKpMBa BuLle Mpasua.
Pewerse?
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Moryhu npobnemu n pelietrsa

@ [lpaBnna HuCy y3ajaMHO UCK/by4nBa

@ Heke crnorose Moxe fa NoKpMBa BuLle Mpasua.
Pewerse?

e Ckyn npasuna ypeheH no pegocneay
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Moryhu npobnemu n pelietrsa

@ [lpaBuna HUCY y3ajaMHO WCKJ/bY41Ba
@ Heke ciorose Moxe fa MOKpKBa BULLE NpaBuUa.
Pewere?
e Ckyn npasuna ypefen no pegocneay
e Heypehen ckyn npasuna — kopuctu ce nsbop
(rnacauku cucrem)



Knacudbukatopmn 3acHoBaHun Ha npasuanma
oeo

Moryhu npobnemu n pelietrsa

@ [lpaBuna HUCY y3ajaMHO WCKJ/bY41Ba
@ Heke crnorose Moxe fa NoKpMBa BuLle Mpasua.
Pewerse?

e Ckyn npasuna ypefen no pegocneay
e Heypehen ckyn npasuna — kopuctu ce nsbop
(rnacauku cucrem)

@ [lpaBuna He Mopajy ga nokpueajy cee MoryhHocTu
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Moryhu npobnemu n pelietrsa

@ [lpaBusia HUCY y3ajaMHO NCKJby41Ba
@ Heke cnoroBe Moxe fja NOKpKBa BiLLE NPaBMa.
Pewwerse?
e Ckyn npasuna ypehen no pegocneny
e Heypehen ckyn npasuna — kopuctu ce nsbop
(rnacauku cucrem)
@ [lpaBuna He Mopajy fa nokpueajy cse MoryhHocTw

o Moxe pa ce fecn Aa HeKM CNOr HUje NOKPUBEH
HUTW JeLHUM NpaBUIOM



Knacudbukatopmn 3acHoBaHun Ha npasuanma
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Moryhu npobnemu n pelietrsa

@ [lpaBusia HUCY y3ajaMHO NCKJby41Ba
@ Heke cnoroBe Moxe fja NOKpKBa BiLLE NPaBMa.
Pewwerse?
e Ckyn npasuna ypehen no pegocneny
e Heypehen ckyn npasuna — kopuctu ce nsbop
(rnacauku cucrem)
@ [lpaBuna He Mopajy fa nokpueajy cse MoryhHocTw
o Moxe ga ce gecu ga Hekn COT Huje MOKPUBEH
HUTU jJeJHUM MPaBUIOM
e Kopuctu ce npegecdumHncana knaca
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Ckyn npasunia ypeheH npema pegocneay

o ﬂpaana ce paHrMpajy npemMma nNpuopuTeTty
@ Kapga ce TecTHu cnior npeaa kiacudmkatopy
@ [Jonenn my ce 03HaKa KJiace HajBULLIEr paHra 3a Kojy
MOCTOjU HEKO MPaBUJIO KOje NOKPUBA Taj Caor
@ Ako TakBO NpaBWJIO HE NOCTOjU, AOAEILYjE MY Ce
npegeduHmcana kiaca
@ Vpeherse 3acHOBaHO Ha nNpaBuIMMa
@ [lojeanHayHa npaBuia ce paHrupajy npema HnuxoBom
KBaNMTETY
@ Vpehere 3acHOBaHO Ha KJlacama
@ [lpaBnna koja Npunagajy UCToj knacu ce rpynuily jeAHo Ao
apyror



®dopmuparse npasuna 3a knacucpukaumjy
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Dopmupatbe Npasuia 3a Knacuukauujy

@ llHpnpekTHa MeToma
@ [lpaBuna ce usgpajajy n3 gpyrux kaacuukaunoHux
mogena (HNp. ApBeTa OANYHMBatba, HEYPOHCKNX MPEXa,
nTh)
@ [lpumep anropntam C4.5rules
@ [lupekTHa meToga

@ [lpaBuna ce usggajajy AUPEKTHO M3 nogaTaka
@ Anroputmu RIPPER, CN2, 1R, ...
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Yes No

NO

{Single,
Divorced}

\{liilarried}
NO
\> 80K

YES

< aorf/
NO

Opn apBeTa ofgyymBarba 40 NpasBuaa

Classification Rules
(Refund=Yes) ==> No

(Refund=No, Marital Stalus—(SlngIe Divorced},
Taxable Income<80K) === No

(Refund=No, Marital Status={Single, Divorcedy},
Taxable Income>80K) ==> Yes

(Refund=No, Marital Status={Married}) ==> No

Mpaeuna cy MellycoOHO NCKIbY4YMBA M MOKPUEAjY cBe MoryhHocTh

CKyn NpaBuna cajpxm UCTY KONUYMHY MHGOpMaLWja Kao u ApBo
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VIHavpekTHa mMeToza

@ HajnosHaTtujn anroputam C4.5rules

@ @Dopmupa npaBunia Ha OCHOBY ApBeTa OANy4UBaH-a
copmupanor C4.5 anropntmom

@ [lpumep Ha cajty: IPNC ckyn; npeasubarse knace
nepyHuke

@ Anroputam C5.0 pynec y SPSS Modeler V18.2
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[npekTHa MeToaa

CekBeHLMjaHO MOKPUBatHbE

@ TlMounrse ce oa npasHor ckyna npasuna
© VIsaBajajy ce npaBuna 3a HapeaHy knacy
@ Ckyn npaeuna ce npowupyje kopuwhersem yHkumnje
Hay4u-jegro-npasuno (enr. Learn- One-Rule)

© Vknamajy ce cNoroen 3a TPEHUHT KOjU Cy NOKPUBEHM
AOAATUM MpaBuiom (NO3UTUBHU CNOrOBMK)

@ OcTajy HeraTVBHU NpUMepU — CBU OCTaM CIOrOBM
© TloHassmajy ce kopaum og (2) go gocTusarba
KpUTepujyMa 3aycTaB/batba
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[Tpymep cekBeHLMjaNHOT NOKPUBaH-A
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+ + - + + —
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OpuruHanHn nogagymn Kopak 1
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- _ _+_ : ....... - It
E SR N R2
+ +_ _ ; + 4 + ++_ _
Kopak 3
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[lnpekTHa MeToAa - anropuTMK

IR (One rule)

CN2

3a cBaku aTpubyT y cKyny nogaTaka hopMumpa jefHo Npasuo, u
3aTuMm bupa npaBuno ca Hajsefiom npeyunsHowhy

pagun ca aTpubyTuma Koju UMajy ANCKPETHE BPEAHOCTM, OOK
HEeno3HaTe BPeAHOCTU TPeTUpa Kao u3aBojeHe (nojeanHadqHe)
BPEAHOCTN Y CKyMy BpefHOCTM aTpubyTa

copmupa ypeler ckyn npaeuna (npema KBanuTety)

KOPUCTU CEKBEHLMjaNHO NOKpuUBarbe 1 ogpehyje HapeaHo npasuio
be3 dmkcmparba Knace yHanpea

nocneanua - nNpasuaa 3a pasindnTe Knace Cy nomMellaHa

HB sametbyje ca Hajuewfinm (kaTeropnuku atp.) OfHOCHO
cpearuM (Hymepuukm aTp.) BpegHOCTUMA
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[lnpekTHa MeToAa - anropuTMK

RIPPER

@ KOPUCTU CEKBEHLMjaSIHO NMOKPUBAH-E

@ dopmupa ypehen ckyn npasuna

@ yHanpep ce dmkcupa knaca v oapese CBa npasusia 3a Ty Kjacy

@ Ha HapeAHy KNacy ce npesiasn TeK Kafja Ce KOMMIETUpa NpeTxofHa
Knaca

@ «kop buHapHe knacndukauuje 3a npefecpmHncaHy Kiacy ce ysuma
bpojHuja knacy un ogpehyjy npaeuna 3a matbe bpojHy Kacy

@ «kopa BuweknacHe knacudpurkaumje, npeo ce oapehyjy npasuna 3a
HajMatbe BpojHy Kiiacy, UTA.

@ pepocneq npaBuaa yHyTap rpyne kKoja oapehyjy jeaHy knacy Huje

buTtaH, JOK je pegocnen npasuna y ypeheHoj nuctu gukTupaH
BEJINYMHOM KJlace, OLHOCHO pefocrienoM oapeljuearba npasuna
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OcobuHe cekBeHLMjaNHOT MOKPYBaHba

NopacT ckyna npasuna

Vknarbatbe obpahenux nHctanum

o
o
@ [lpoBepa npasuna
@ KpuTtepujym 3aycTaBsbara
()

MoTtkpecuBatrbe (ckyna) npasuna
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[TopacT ckyna npasuna

Refund=No, Refund=No,
Status=Single, Status=Single,
Income =85K Income=90K
(Class=Yes) (Class="Yes)

Refund=No,
Status = Single
(Class = Yes)

Yes 3 Yes: 2 Yes: 1 Yes: 0 Yes: 3
No: 4 No: 1 No: 0 No: 3 No: 1

Opf oNwWTer ka noje AnHaYHOM Op nojeayHayHor Ka onwrem

@ dopmupa ce nHumjanHo
npasuno r:{} — y. MNokpuea cse
MHCTaHUE - HN3aK KBaauTeT

@ jesHa on NO3NTUBHMX MHCTaHLN
ce bupa meTofoM cnyHajHoOr
1360pa Kao MHULMjaSHO NPaBUIo

. KOje ce onTUMU3Yyje yKNnarbarbem
@ jopaBatbeM HOBUX KOHjyKaTa

noeehaBa ce KBanuTeT; gofaBarbe
ce BpLUN AOK CE€ He AOCTUTHe
KPUTEPUjyM 3ayCTaB/batba,
OfHOCHO cBe A0K ce nosehasa
KBanUTET

HEKOI Of, KOHjyKaTa Tako fa
HOBOZODMjEeHO NpaBuM/IO MOKpPUBa
LWITO BULUE MO3UTUBHUX UHCTAHLM
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[TopacT ckyna npasuna

CN2
@ T[lounm og npasHor koHjyHkTa: {}
@ [lopaj KoHjyHkTe Koju MuHumMmu3yjy eHtponujy: {A},{A,B},...
@ Ogpean pegocnes npasuna ysumajyhin y HajbpojHunje knace
MHCTaHUN KOje MOKpUBajy NpaBuiio
RIPPER

@ [lounm op npasHor koHjyHkTa: {} — knaca
@ [lopaj koHjyHkTe koju Makcumusyjy FOIL-oBy mepy pobutn
KBanuTeTa uHdopmauuje
@ Rp:{}— knaca (noyetHo npasusio)
@ Ry :{}— knaca (npaBunio no gofasarby KOHjyHKTa)
@ [lobuT (Ro, R1) = t[log2(p1/(p1 + n1)) — log2(po/(po + no))] rae je
- t Bpoj NO3NTUBHUX MHCTAHLW NOKPUBEHUX ca oba npasuna Ry n Ry
- po 6poj NO3MTUBHMX MHCTaHLM NoKpuBeH ca Ry
- no 6poj HEraTUBHNX MHCTaHLM NMOKPUBEH ca Ry (nucy nokpueene ca Ro)

- p1 6pOj NO3NTUBHMX NHCTaHUM NOKpPUBEH ca Ry
- n1 6poj HEraTUBHUX MHCTAHLM MOKPMBEH ca Ry (ucy nokpusene ca Ry)
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VKatbatbe NHCTaHLM

@ Bes ennmuHaumje nHCTaHUM

HapeAHO npasuno 6u 6uno

NAEHTNYHO NPETXO4HOM npasuny R3 R2
. R1 I+ .1 T
@ EnumuHaumjom nosnTusHNX — i
. . A P I I | [
MHCTaHuM ce obesbebhyje pa je knaca=+| :++: R :

+ + +
cnegehe NpaBuno pasnnynTo of + A i . :

. T (S -
noctojefinx } - !

@ EnvmMuHaumjom HeraTMBHMX HIAERS S . o

MHCTaHuM oHemoryheHo je - : -

CMatberse NpeLn3HOCTM npasuna
@ Mopeautu npasuna R2 n R3 Ha

Aunjarpamuma
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Mepe 3a nposepy KBanuTeTa npasuia

— Mt
e [lpeynsHoct = -
_ n++1
o Laplas = ¢
_ nytkpy
® M-procena = — ¢

rae je

n 6poj MHCTaHLM NOKPUBEH NPaBUIOM
ny Bpoj MO3NTNBHNUX WHCTAHLW MOKPWUBEH MPaBUJIOM

k ykynaH 6poj knaca

P+ MPeTxoAHa BepoBaTHORa 3a NO3MTUBHY Knacy
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Vnpowhagatse npasusa

Tid Refund M Taxable
Status  Income Cheat
Yes No 1 Yes Single 125K No
2 [No Married | 100K No
Ne 3 |N Singl 70K N
{Single, ) ° e o
Divorced) {Married} |4 |yes |Married |120K |No
5 |No Divorced | 95K Yes
6 [No Married |60K No
7 |Yes Divorced | 220K No
8 [No Single 85K Yes
9 [No Married | 75K No
10 |No Single Q0K Yes
MoYeTHo cTame: (Refund=No) ~ (Status=Married) — No

YnpowheHo npasuno:  (Status=Married) — No
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KpuTepnjym 3aycTaB/batba 1

NOTKpecnBaH-e NpaBnIa

Kputepujym 3ayctaBsbatba

@ lzpauyHaBarbe pobuTu

@ Ako pobuT Huje 3HauajHa, ogbaLy HOBO MpaBuMIIo
MoTkpecuBarse npaeuna

@ CinyHo MokpecuBatby ApBETa OAJyHUBakba
@ CwmarbuBatbe rpeluke NoTpeCcHBarbeM

@ VK/IOHWTW jefaH Of KOHjykaTa y npasuiy
@ TlopeanTu cTapum v HOBWM HUBO rpeLUke

@ Ako ce rpeluka cMakmbyje, UCK/bYYUTN KOHJYHKT
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Pesume anpekTHux meTtona

Pact (npownperse) nojeguHayHor npasuia

VKknarbatse MHCTaHUWN N3 NpaBui.a

°
°
@ [lokpecuBarse npasuna (no notpebn)
e [logaTu npasuio y ckyn npasusia

°

[loHoBUTM nocTynak
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[peaHocTn KnacndpukaTopa 3aCHOBaHMX Ha

NpaBUANMa

Ncta n3paxxajHa moh kao v apseTa oasiy4mBatba

JepHocTaBHa MHTepnpeTaymja

°
°

@ JegHocTaBHO hopMuUpatbe

@ Mory bp30 ga knacudukyjy HOBE UHCTaHLE
°

[lepdopmatce cy ynopeavee ca gpeeTuma
ofNly4UnBakba
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Knacndukatopun 3acHoBaHM Ha

MHCTaHLaMa

@ He noctoju mogen y knacu4Hom cMmucny

o Mogen 4nHe CBU TPEHWHT CAOFOBU KOjU Ce
4yBajy U MOHOBO KOPWCTe y obpaan cBaku nyT
Kafla ce Kiacudurkyje HenosHaTa UHCTaHLA

@ Marba bp3uHa knacudukaymje ako je ckyn 3a
TPEHUHT JaKO BEUKN

@ Jlerbyu knacncpukaTopy
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Knacndukatopun 3acHoBaHM Ha

MHCTaHLaMa

[Mpumepu
@ VYyere Hanamert

@ 4yBa LIE/IOKYMaH CKYN C/IOroBa 3a TPEHWHT 1
CNpoBOAM KNnacuukaLmujy caMo ako ce aTpubyTu
HOBMX C/IOrOBa MOTMYHO MOKJOMe ca aTpubyTuma
TPEHUHT CNOroBa

@ Hajbnuxn cycen (komwwumja)
o kopuctu k “Hajbsvxux’ Tavaka (Hajoamxmx
KoMLNja) 3a obaBrbarbe Kiacndrkaymje



KnacudbukaTtopun 3acHoBaHun Ha 1
00®0000000

OcHoBHa uaeja

@ C knm cm, Takas cu

@ Ako WWeTa kKao maTka, KBaye Kao NaTKa, JINYM HA NaTKy,
OHJa je BEpOBAaTHO Yy NUTatby NaTka

W3pauyHaTi

) - % . pacTojame .
) = . eCTHU
N cnor
N ‘\ 2" -
: ’ y
P ‘ S
, 3 P /
TPeHUHT N /" WMzabpatn “k”

cnoroBu . Haj6nuxMx croroBa
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OcHoBHa naeja (HacTagak)

MoTpebHo

@ Ckyn cauysaHux cnorosa

@ Metpuka 3a spadyHaBarse
pacTojarsa nsmeby cnorosa

@ BpeaHocT K Koja NpeacTaesba
6poj Hajbnmxux cycepa Koje
Tpeba pasmaTpaTtu

3a knacudumkaLmjy HenosHaTux
cnoroea

@ 3pauyHaTu pacTojarbe Ao
OCTanux CNOrosa 3a TPEHUHT
KopucTteén o3Hake knaca
Haj6nKNX Cyceaa onpeanTmn
03HaKy KJjlace Hemo3HaTor cfora
(Hnp. y3eTu o3Haky Befinte)

@ OgppeanTn k Hajbnmxmux cycena

@ KopucTeén o3Hake knaca
Hajbnnxmux cycesa onpeanTm
03HaKy KJjlace HemosHaTor cnora
(Hnp. y3eTu osHaky Befinte)

Henoswart cnor

]
1 +

b4




[ledburnuymnja Hajonmxer cyceaa

- - - - - Sz
'-‘-'~~ l' ar
- R - +. - o
O M r ) r o 1
1 T 1
i‘ Xy . X i . X :
~as’ . ’ L) ]
~ ¢ »
— - Ya * " Fod
+ * el b
+ + + + + +
1-HajonwKn cycen 2-Hajbnwka cycega

3-Hajonwka cycepga

KnacudbukaTtopun 3acHoBaHun Ha 1
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Knacndpukauuja nomohy Hajonaumxer cyceaa

S +
+ T TRt
SR ++ i
i +
++ -
+ = -
\ _ - +

N36op BpesHoCTH K:
@ Ako je K jako Manio knacudmkaumja je oCceT/bMBa Ha LWyM

@ AKO je K jako BENUKO Cyceiy MOTy [1a YKJbyde Tauke U3

ApPpyrunx knaca
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1 Hajonvxu cycen

Ako ce y3me k =1 Tapa ce nogena npocTtopa 3a
Kiacmpukaumjy npeacTaBka Npeko gujarpama Voronoi-a

01 02 03 04 05 06 07 08 09



KnacudbukaTtopun 3acHoBaHun Ha 1
000000000e

Knacndpukauuja nomohy Hajonaumxer cyceaa

@ Mory fa ce KOpuCTe pasnnyuTe MeTpuke
@ Eyknmpcko pactojatbe HUje yBek norogHo. Hnp. 3a napose
acMMeTpuYHuUX aTpubyTa ca BpegHoOCTUMA
111111111110 100000000000
011111111111 000000000001
nobuja ce ucto pacrojarbe
@ Oppehuearbe o3Hake Knace
@ o3Haka ksace BehnHe
@ pacTojarba Mory aa gobujy ogpeheHe TexxuHe, HAp.
w=1/d?
@ AtpubyTu mory buTtu ckanmpaHu pagn cnpedasarba Aa y
Mepu pacTojarba AOMUHMPA jedaH aTpubyT



	   
	  

	   
	 
	 

	   



