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Ãàðôèëüä (19 èþëÿ 1978 � ) è Äæîí
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Ãàðôèëüä íåíàâèäèò ïîíåäåëüíèêè
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...è îáîæàåò êîôå ïî óòðàì
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Äíåâíèê Äæîíà: 19 èþëÿ 1978 � 13 èþëÿ 2015 (13539 äíåé)

day: {Sun, Mon, Tue, Wed, Thu, Fri, Sat} � äåíü íåäåëè;

weather: {raw, chilly, mild, hot, scorching} � ïîãîäà;

cups: [0, 3] � ñêîëüêî ÷àøåê êîôå óæå âûïèòî;

more: {Yes, No} � õî÷åò ëè Ãàðôèëüä åù¼ îäíó ÷àøêó.

Mon mild 0 Yes

Tue mild 0 Yes

Wed raw 2 Yes

Thu chilly 2 Yes

Fri mild 3 No

Sat raw 0 Yes

Sun hot 1 No
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Äæîí ñîáèðàåòñÿ â îòïóñê áåç Ãàðôèëüäà

Êàê ïî çàäàííîìó íàáîðó day, weather è cups ïîíÿòü, õî÷åò ëè
Ãàðôèëüä åù¼ ÷àøêó?

Mon scorching 1 ?

Sun raw 3 ?

Tue chilly 3 ?

Wed hot 0 ?
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Â äåëî âñòóïàåò ìàøèííîå îáó÷åíèå

Íåìíîãî òåðìèíîëîãèè

Äíåâíèê Äæîíà � äàííûå (data set);

day, weather è cups � ïðèçíàêè (features);

more � êëàññû (classes).

×òî ìû ñîáèðàåìñÿ ñäåëàòü?

Íà ýòèõ äàííûõ îáó÷èòü ìàøèíó ïðåäñêàçûâàòü êëàññ ïî íàáîðó çíà÷åíèé ïðèçíàêîâ.
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Õîðîøî ëè ìàøèíà íàó÷èëàñü?

Îáó÷àþùàÿ è òåñòîâàÿ âûáîðêè

1 Îòäåëèòü 10% äàííûõ � òåñòîâóþ âûáîðêó (test set).

2 Îáó÷èòü ìàøèíó íà îñòàâøèõñÿ 90% � îáó÷àþùåé âûáîðêå (training set).

3 Ïðåäñêàçàòü êëàññû äëÿ òåñòîâîé âûáîðêè.

4 Ñâåðèòü ðåçóëüòàòû ïðåäñêàçàíèé ñ òåì, ÷òî ìû è òàê çíàåì ïðî òåñòîâóþ
âûáîðêó, � ïîëó÷èòü îöåíêó êà÷åñòâà.
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Õîðîøî ëè ìàøèíà íàó÷èëàñü?

Ñêîëüçÿùèé êîíòðîëü (cross-validation)

1 Ðàçáèòü äàííûå íà 10 ðàâíûõ ÷àñòåé.
2 Îáó÷èòüñÿ äåñÿòü ðàç, êàæäûé ðàç ïðîâåðÿÿ êà÷åñòâî:

I Êàæäàÿ ÷àñòü ïî îäíîìó ðàçó ðàáîòàåò òåñòîâîé âûáîðêîé.
I Âñå îñòàëüíûå äàííûå ïðè ýòîì ðàáîòàþò îáó÷àþùåé âûáîðêîé.

3 Ïîñ÷èòàòü ñðåäíåå àðèôìåòè÷åñêîå îöåíêè êà÷åñòâà çà 10 ðàç.
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Ïîåõàëè!
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http://www.cs.waikato.ac.nz/ml/weka/


Àëãîðèòì One Rule

Âûáèðàåò îäèí íàèáîëåå âàæíûé ïðèçíàê.

weather

raw → Yes
chilly → Yes
mild → Yes
hot → No
scorching → No
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Êà÷åñòâî ðàáîòû One Rule

Yes No Total

Yes 6112 746 6858
No 2012 4669 6681
Total 8124 5415
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Îöåíêè êà÷åñòâà äëÿ êàæäîãî êëàññà

Òî÷íîñòü (precision)

Òî÷íîñòü =
Ïðî ñêîëüêî ýëåìåíòîâ êëàññà ïðåäñêàçàëè ïðàâèëüíî

Ïðî ñêîëüêî ýëåìåíòîâ ñêàçàëè, ÷òî îíè ïðèíàäëåæàò ýòîìó êëàññó

Ïîëíîòà (recall)

Ïîëíîòà =
Ïðî ñêîëüêî ýëåìåíòîâ êëàññà ïðåäñêàçàëè ïðàâèëüíî

Ñêîëüêî â äåéñòâèòåëüíîñòè ïðèíàäëåæèò ýòîìó êëàññó
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Êà÷åñòâî ðàáîòû One Rule

Yes No Total

Yes 6112 746 6858
No 2012 4669 6681
Total 8124 5415

Class Precision Recall
Yes 0.752 0.891
No 0.862 0.699
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Îöåíêà êà÷åñòâà äëÿ âñåõ êëàññîâ

Îáùàÿ òî÷íîñòü (accuracy)

Îáùàÿ òî÷íîñòü =
Ïðî ñêîëüêî ýëåìåíòîâ âñåõ êëàññîâ ïðåäñêàçàëè ïðàâèëüíî

Îáùåå êîëè÷åñòâî ýëåìåíòîâ

Correctly Classi�ed Instances 10781
Total Instances 13539
Accuracy 79.6%
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Äåðåâî ðåøåíèé

weather

Yes cups

Yes day

Yes No

cups

Yes day

Yes No

day

Yes No

day

cups

Yes No

No

raw chilly

< 3 > 3

Mon ���XXXMon

mild

< 2 > 2

Mon ���XXXMon

hot

Mon ���XXXMon

scorching

Mon

< 2 > 2

���XXXMon
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Êà÷åñòâî ðàáîòû äåðåâà ðåøåíèé

Correctly Classi�ed Instances 12898
Total Instances 13539
Accuracy 95.3%
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Ïî÷åìó íå 100%?

Â öåëîì Ãàðôèëüä âåä¼ò ñåáÿ äîâîëüíî ïðåäñêàçóåìî. Íî ïðèìåðíî
â 5% ñëó÷àåâ îí ïðèíèìàåò ðåøåíèå èñêëþ÷èòåëüíî ïî çîâó ëåâîé
ïÿòêè. Îøèáêà ïðåäñêàçàíèÿ çàëîæåíà íà ýòàïå ñáîðà äàííûõ.
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Ñïàñèáî çà âíèìàíèå!
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P.S. ×òî ýòî áûëî?

×àñòíàÿ çàäà÷à

Ìàøèííîå îáó÷åíèå ñ ó÷èòåëåì: çàäà÷à áèíàðíîé êëàññèôèêàöèè.

Ñ ó÷èòåëåì
(supervized)

Åñòü ðàçìå÷åííûå äàííûå
äëÿ îáó÷åíèÿ (ñ çàðàíåå
ïðîñòàâëåííûìè
îòâåòàìè).

Êëàññèôèêàöèÿ
(classi�cation)

Ìíîæåñòâî âîçìîæíûõ
îòâåòîâ äèñêðåòíî
(äåëèòñÿ íà êëàññû).

Áèíàðíàÿ
(binary)

Êëàññîâ äâà.
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