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[lepeBO yXBanieHHA pileHb

Horo MoxHa 306pasutn y Burisizai rpady G = (V, E), sxwuit

CKJIQJIA€ThCS 3 HEMOPOKHBOT MHOKUHU BY3JIiB V Ta MHOXXUHU

pebep(«rinok») E, Ta Mae HACTYIHI BJIAaCTUBOCTI:

e PeOpa € BIOpSIKOBAHUMU TTapaMU BEPIIUH (V, W), TOOTO
rpad € HampaBICHUM

o Ipad € anuKIIYHUM

e [CHy€ eIMHUM BY30J1, Y AKUH HE BXOAUTH )KOJHOTO
pebpa(kopiHb aepeBa)

e Vi By3JM, OKpPIM KOPEHS, MalOTh €JIMHE BX1JHE PEOPO

e Icuye msx (vq, v,), (Vy, v3), ..., (V5,—1, Vyy) BiZ KOPEHS 110

KO>KHOTO 3 BY3JI1B



e SIKuIo icHye NUISX 3 By3Jla U I0 W, ¥V # W, UV Ha3UBaIOTh
oamvkiscbkum(ad0 TpadaTbKIBCHKUM, SIKIIO MIJISIX JTOBIITHH
3a 1 pebpo) By3noM w. BiamnoBigHo, w Ha3UBarOTh
Hawaokom. SIKIIIO y By3Jia BIICYTH1 HaIllaJK1 — BiH €
«IucmKom», ad0 KIHIIEBUM BY3J10M. Perira By3miB(OKpiM

KOPEHS) — HYMPIULHI.






D3

E(D) = —Xi=1Dpi - log,(p;)

[e p; — nponopuia enemeHTiB D, AKa HanexaTtb Knacy i, m — KiNbKiCTb Knacis, a norapmpmiyHa
dYHKLiA 3a OCHOBOIO 2 BUKOPUCTOBYETbCA Yepes3 KoayBaHHA iHPopmaLii komn'totepamu B biTax.




[Ipupict 1HGoOpMalii 171 aTpuOyTy A BIIHOCHO MHOXHHHU D:;

Gain(D,A) = E(D) — z ||D| E(D;)

TyT MHOKMHA po30UTa HA N YaCTUH BIILHOBII[HO 110 3HAYCHb
atpu0yTy A, D; — miaMHoxuHa D, y sKol aTpuOyT A Mae
3HaueHHs j. [Ipupict iHpopMalli pamroe JuIe 3 KaTeropliHUMHA
JTaHUMH.



C4.5

Gain(D,A)
Splitinformation(D, A)

GainRatio(D,A) =

n

| | il D]
SplitInformation(D, A) = Z T W
j=

Splitinformation — iadopmailis, OTPUMAaHOI BiJl PO3AIICHHS MHOKUHHM D Ha N TIMHOXHH Ha OCHOBI

3HAYEHHS aTpuoOyTy A



data DecisionTree = MyNull |

Leaf AttValue |

Node AttName [(AttValue, DecisionTree)]
deriving (Eq, Show)

A Tako’X 3aJ1aM0 BUIJISAI PO30OUTTS JaTaceTy.

type Partition = [(AttValue, DataSet)]

e AttValue — 3nauenns atpuoOyty, AttName — iioro Hassa
e Leaf — mucrok nepea, mictutume AttName 3asexHoi 3MiHHOT

e Node — kopiHb Ta BHYTpilIHI By31H, MictuTuMe AttName Ta migaepeso,

yTBOPEHE PO3OUTTAM 32 [TUM aTpuOyTOM



partitionData :: DataSet -> Attribute -> Partition

partitionData (title, rows) (attName, attVals)

= [(attName', (title', rows')) | (attName', rows') <- attNameRows']
where
title' =remove attName title --ipudupaemo 3 3aro0BKy
attVals' = map (lookUpAtt attName title) rows --3aaxoaumo i 30epiraemo 3Ha4EHHS aTpUOYTY 3 YCIX PSIJIKIB

rows' = map (removeAtt attName title) rows --npubupaemo 3 psaKis

--OHOBJIFOEMO MPUB'A3KY 3HAUCHHb aTpUOYTIB Ta PSAIKIB

attNameRows' = foldr addToMapping (zip attVals (repeat [])) (zip attVals' rows')



fishingData

ATpuoyTH:

outlook = sunny, overcast, rainy
e temp = cool,mild, hot

e humidity = normal, hight

e wind = calm,windy

e result = good, bad



Partition 33 outlook

sunny overcast rainy
B N
m high calm good high calm good hlgh calm good
“ normal windy good normal windy good normal calm good
“ high windy good high windy good normal windy bad
m normal calm good normal e good normal calm good
m humidity wind result humidity wind result high windy bad




bestGainAtt :: AttSelector

bestGainAtt dataset@(title, ) attribute@(attName, )
= selectedAtt
where
remainingAtts = remove attName title
gains = map (\att -> gain dataset att attribute) remainingAtts --o0urcIF0EMO IPUPICT AJIs PEINTH aTPUOYTIB
maxGain = maximum gains

selectedAtt = remainingAtts !! fromJust (elemindex maxGain gains)



buildTree ds@(title, rows) att@(attName, att\Vals) selector
-- SIKIIIO 3HAYCHHS B JIaTaceTl JJIs aTpuOyTy OTHAKOBI IOAAEMO JIMCTOK

| allSame attValsinRows = Leaf (head attValsInRows)

-- SIKIIIO HI1 - JJOJAEMO BY30J1
| otherwise = Node attName' [(attVal', buildTree ds' att selector) | (attVal', ds') <- partit]
where

-- OepeMo 3Ha4YeHHs aTpuOyTy 3 JlaTaceTy

attValsInRows = map (lookUpAtt attName title) rows

== 3dCTOCOBYEMO CCIICKTOP

nextAtt@(attName', attVals') = selector ds att

-- PO3IUIIEMO JaTaceT 3a aTpuoyToOM

partit = partitionData ds nextAtt



>>buildTree fishingData result bestGainAtt

"outlook": {
"sunny": {
"humadity": {
"high":"bﬂd",
"normal":"good"} },
"overcast":"good",
"ramny":{ "wind": {
"windy":"bad",
"calm":"good"}}}
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MeTprKn

B TP(y;)

PPV (y;) = TP(y;)+FP(y;)
TP(y;
TPR(y;) = -

TP(yi)+FN(y;)
_ o TPR(yy)-PPV(yy)
Fi(y;) = 2 TPR(y;)+PPV(y;)




Road Accident Severity In India

https://www.kaggle.com/datasets/s3programmer/road-
accident-severity-in-india




k AttName AttValue

1 day Monday, Tuesday,
Wednesday, Thursday,
Friday, Saturday, Sunday
2 driver age 18-30, 31-50, Over 51,
Unknown driver age,
Under 18

3 driver education Junior high school, Above
high school, High school,
Unknown driver
education, Elementary
school, Illiterate, Writing

& reading
4 driver sex "Male", "Female",
"Unknown driver sex"
28 accident severity Serious Injury, Slight

Injury, Fatal injury
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main :: 10 ()
main = do
letk=10
rows <- tab
shuffledRows <- shuffleM rows
let n = length shuffledRows "div" k
folds = chunksOf n shuffledRows

results <- kFoldCrossValidation t folds classifierAttribute bestGainAtt

--TICJIA 3TOPTKH MAEMO CYMH METPHK
let (avgAcc, avgPrecision, avgRecall, avgF1Score) = foldr (\(acc, prec, recl, f1)
(accSum, precSum, recSum, fl Sum) ->
(accSum + acc, precSum + prec, recSum + recl, f1Sum + £1)) (0, 0, 0, 0) results
avgAcc' = avgAcc / fromlntegral k
avgPrecision' = avgPrecision / fromIntegral k
avgRecall' = avgRecall / fromIntegral k
avgF1Score' = avgF1Score / fromIntegral k
printf "Average Accuracy: %.4f\n" avgAcc'
printf "Average Precision: %.4f\n" avgPrecision'
printf "Average Recall: %.4f\n" avgRecall'
printf "Average F1: %.4f\n" avgF1Score'



VY pesynbrari, npu k = 10 ITpu k=23, no 75 psakis:
Average Accuracy: 0.8582 Average Accuracy: 0.7941
Average Precision: 0.7318
Average Recall: 0.6577

Average F1: 0,346

Average Precision: 0.4415
Average Recall: 0.4645
Average F1: 0.2224



[1AKyto 33 yBary!
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