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Ââåäåíèå

Îòòîê àáîíåíòîâ â ðîññèéñêîé òåëåêîììóíèêàöèîííîé îòðàñëè

I Îòòîê 25-50% â ãîä

I Ïðèâëå÷åíèå íîâîãî àáîíåíòà â íåñêîëüêî ðàç äîðîæå óäåðæàíèÿ

ñòàðîãî
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Ïîñòàíîâêà çàäà÷è

Èñõîäíûå äàííûå

Âûáîðêà àêòèâíîñòè ïî 10 ïîêàçàòåëÿì 150 000 àáîíåíòîâ çà 15

ïîñëåäîâàòåëüíûõ ìåñÿöåâ.

Öåëè

Ïîñòðîèòü êëàññèôèêàòîð, ïðåäñêàçûâàþùèé óõîä àáîíåíòîâ íà

èñõîäíûõ äàííûõ.

Çàäà÷è

1. Îáðàáîòàòü èñõîäíûå äàííûå

2. Ïðîàíàëèçèðîâàòü õàðàêòåðèñòèêè ïðåäñòàâëåííîé âûáîðêè

3. Ïðîâåñòè ýêñïåðèìåíòû ñðàâíåíèÿ ìîäåëåé

4. Âûáðàòü ìîäåëü ìàøèííîãî îáó÷åíèÿ ñ ëó÷øèì ðåçóëüòàòîì
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Îáðàáîòêà äàííûõ

Ïîëó÷åíèå îáðàçöîâ èç âðåìåííûõ ðÿäîâ ñ ïîìîùüþ ñêîëüçÿùåãî

îêíà.

Äîïîëíèòåëüíûå õàðàêòåðèñòèêè

I Àðèôìåòè÷åñêèå îòíîøåíèÿ

I Ãåîìåòðè÷åñêèå îòíîøåíèÿ

I Öåíòðàëüíûå ìîìåíòû

I Äàííûå îá óñòðîéñòâå ñâÿçè

Èòîãîâàÿ âûáîðêà ñîñòîèò èç 96460 îáðàçöîâ ñ 104 õàðàêòåðèñòèêàìè.
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Îáó÷åíèå

Ïåðñïåêòèâíûå ìîäåëè

I Ëîãèñòè÷åñêàÿ ðåãðåññèÿ

I Íåéðîííûå ñåòè

I Random forest

I Ãðàäèåíòíûé áóñòèíã íàä ðåøàþùèìè äåðåâüÿìè

Ïîäáîð ïàðàìåòðîâ

Ïåðåáîð ïàðàìåòðîâ ìîäåëè ñ ïîìîùüþ àëãîðèòìà ïîèñêà â ñåòêå.

p1

p2
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Ñðàâíåíèå ìîäåëåé

Ìîäåëü precision recall F1 F0.5 AUC

GB 0.70 0.64 0.66 0.68 0.842

Random forest 0.72 0.60 0.65 0.69 0.832

Íåéðîííûå ñåòè 0.69 0.59 0.63 0.66 0.825

Ëîãè÷åñêàÿ ðåãðåññèÿ 0.63 0.37 0.46 0.55 0.842

ROC êðèâûå
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Âàæíîñòü õàðàêòåðèñòèê
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Âàæíîñòü õàðàêòåðèñòèê
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Ãðóïïèðîâàíèå
Ãðóïïèðîâàíèå ïî ïàðàìåòðàì:

I Ïîë (Ì, Æ, Þð.ëèöî)
I Äàòà ðåãèñòðàöèè (> 2 ëåò, > 1 ãîäà, > 3 ìåñÿöåâ, < 3 ìåñÿöåâ)
I Èñïîëüçóåò òîëüêî èíòåðíåò (òåëåôîí, ìîäåì)

Îáó÷åíèå 24 íåçàâèñèìûõ êëàññèôèêàòîðîâ â êàæäîé ãðóïïå.
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Ðåçóëüòàòû

Ìîäåëü precision recall F1 F0.5 AUC

Íàáîð êëàññèôèêàòîðîâ 0.75 0.66 0.70 0.73 0.90

GB 0.72 0.65 0.68 0.70 0.88

ADA boost 0.68 0.60 0.63 0.66 0.86

Random forest 0.62 0.82 0.70 0.65 0.85

SVM 0.64 0.57 0.60 0.62 0.80

I Ïðîâåäåíà îáðàáîòêà èñõîäíûõ äàííûõ

I Âûïîëíåíî ñðàâíåíèå ðåçóëüòàòîâ îáó÷åíèÿ íåñêîëüêèõ ìîäåëåé

I Ïîñòðîåí êëàññèôèêàòîð íà îñíîâå íåñêîëüêèõ ìîäåëåé ñ

ïðèìåíåíèåì ãðóïïèðîâàíèÿ äîñòèãàþùèé 0.905± 0.004 AUC íà

òåñòîâîé âûáîðêå
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Îöåíêà ðåçóëüòàòîâ îáó÷åíèÿ

Ìåòðèêè

I precision, recall

I F1, F0.5

I AUC

Fβ = (1+β2)· precision · recall
(β2 · precision) + recall
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Ðåçóëüòàòû ïî ãðóïïàì

Ìóæñêîé Æåíñêèé Þð. ëèöî

prec recall AUC prec recall AUC prec recall AUC

< 3 ìåñÿöåâ
òåëåôîí 0.76 0.79 0.82 0.75 0.85 0.80 0.89 0.88 0.95

ìîäåì 0.68 0.76 0.64 0.72 0.90 0.70 0.86 0.41 0.80

> 3 ìåñÿöåâ
òåëåôîí 0.73 0.52 0.84 0.76 0.58 0.87 0.59 0.61 0.86

ìîäåì 0.66 0.52 0.75 0.66 0.66 0.83 0.70 0.63 0.80

> 1 ãîäà
òåëåôîí 0.63 0.60 0.88 0.78 0.65 0.86 0.75 0.69 0.85

ìîäåì 0.80 0.53 0.77 0.74 0.74 0.84 0.63 0.70 0.79

> 2 ëåò
òåëåôîí 0.83 0.52 0.92 0.86 0.57 0.94 0.86 0.60 0.92

ìîäåì 0.83 0.53 0.85 0.72 0.71 0.85 0.84 0.64 0.92
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