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YT0o nponcxoaAnT B TaBNIMYHbIX AAaHHbIX?



[l1aHHble

Ons peweHus 3agayvmn “OTToK” npegnaraeTcsa HECKOJIbKO rpynn AaHHbIX U MaTepuasos:

1. TabnnyHbIE KIMEHTCKUe AaHHbIe:

Y4yacTHMKaAM AOCTYMHbl HECKOJIbKO HabopoB AlaHHbIX U apTedaKToB:

1. BazoBas nHbopmaums npo Bce 96,000 KNMeHTOB B TaBNIMYHOM .csv dopmaTte: clients.csv (2.5 MB)
2. TpeHUPOBOYHbIE AlaHHble MO LesIeBON NepeMeHHON U BpeMeHu nocneaHen TpaHsakumm ana 64,000 knneHToB: train.csv (745 KB)

3. MHdpopmMauusa 06 oTyeTax, B paMKax KOTOPbIX KJIMEHTbI CrpynnupoBaHbl NO BPpeMEHU: report_dates.csv (288 KB)

2. [1aHHble KJIMEHTCKMUX TPaH3aKLUUM:

1. KnueHnTckume TpaH3akuuu ansa scex 96,000 knueHTtoB (~13M) B TabnMyHOM .csv  (popmarte: transactions.csv.zip (197 MB)
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Users by report distribution in clients.csv
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Users and target across reports: train.csv * clients.csv
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YTOo nponcxoauT B TPAH3AKLMNOHHbIX AAHHbIX?



[l1aHHble

Ons peweHus 3agayvmn “OTToK” npegnaraeTcsa HECKOJIbKO rpynn AaHHbIX U MaTepuasos:

1. TabnnyHbIE KIMEHTCKUe AaHHbIe:

Y4yacTHMKaAM AOCTYMHbl HECKOJIbKO HabopoB AlaHHbIX U apTedaKToB:

1. BazoBas nHbopmaums npo Bce 96,000 KNMeHTOB B TaBNIMYHOM .csv dopmaTte: clients.csv (2.5 MB)
2. TpeHUPOBOYHbIE AlaHHble MO LesIeBON NepeMeHHON U BpeMeHu nocneaHen TpaHsakumm ana 64,000 knneHToB: train.csv (745 KB)

3. MHdpopmMauusa 06 oTyeTax, B paMKax KOTOPbIX KJIMEHTbI CrpynnupoBaHbl NO BPpeMEHU: report_dates.csv (288 KB)

2. [1aHHble KJIMEHTCKMUX TPaH3aKLUUM:

1. KnueHnTckume TpaH3akuuu ansa scex 96,000 knueHTtoB (~13M) B TabnMyHOM .csv  (popmarte: transactions.csv.zip (197 MB)



Transaction distribution across time in transaction.csv
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Transaction distribution across time in transaction.csv Transactions grouped by reports
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Transaction distribution across time in transaction.csv Transactions grouped by reports, twister edition
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Reports

Transactions grouped by reports, twister edition
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Transactions grouped by reports, twister edition
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Users

Transaction distribution for report #8, random 40 users
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Users

Transaction distribution for report #8, random 40 users
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Users

Transaction distribution for report #8, random 40 users
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Users by target

Transaction distribution for report #8, random 40 users
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Users by target

Transaction distribution for report #8, before report
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Users by target

Transaction distribution for report #8, before report
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Users by target

Transaction distribution for report #8, after report
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Users by target

Transaction distribution for report #8, after report
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cxoHble MEeTKMU OTTOKa, UCMOoJIb3yeMble B 3TOM COpeBHOBaHUM, NoJsly4YeHbl MMEHHO C MOMOLLbIO 3TOro npouecca. Kak He TpyaHO BUAETD,
3TO onpejeneHune nogpasyMeBaeT, YTO NOCNeAHAS TpaH3aKLUMA KIIMeHTa Ao/KHa 6blna COCTOATbCA A0 AaTbl oT4yeTa. B TakoM cnyuae,
MOXXHO CYMTaTb YTO Yy Hac ecTb 2 onpeAeneHns oTTokKa:

e JloKyMeHTasbHbI/ OTTOK: BbI3pPEBLUME METKM, N0 KOTOPbIM cpabaTbiBaeT 6uaHec-npaBuno (4epes 60-90 aHen nocne oTyeTa).

o KnmHuyeckum oTToK: CObbITUE, KOraa y KNIneHTa “ocTaHOBUIICA NyNbC” TpaH3aKLUMN, U KOTOPOE HACTYNUO He paHblue AaTbl NocneaHen
TpaH3akuuu (8o otyeta). A cnycts 60-90 AHeN OTCYTCTBUA TPaH3aKL MK, NO 3TOMY K/IMEHTY 3anuLlyT CTaTyC AOKYMEHTa/IbHOro OTTOKa.
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Time * target distribution in train.csv?
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Global survival curve based on train.csv Report-wise survival curves: train.csv * clients.csv
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Global survival curve based on train.csv Empirical hazard function estimate (GP)

1.000 -
0.0015
0.975-
>
et
S 0.00104
M
0
@)
| -
Q o
s 0.9501 =
2 N
c T
-
(V)
©
-
Q
>
O 0.0005 -
0.925
0.900 -
0.0000
0 25 50 75 0 25 50 75

Time (days) Time (days)



3agaya

- Mogenuorroxka { ——

- \\ -
- -

1 000 000 pyb6

HacTtb 5

[1pO MeTpuKy



Concordance Index
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8484151/



Concordance Index
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‘ CobbITMe HacTynuao (OTTOK)

' CobbITMe UeH3ypnupoBaHO

e

* 5 KAneHToB => 10 BO3MOXHbIX Map ANA CpaBHEHUSA
Tonbko 6 nap 13 10 MmoXxeM CpaBHUBATbL

» HarnagHo: b n d He cpaBHUMBI

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8484151/
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CtaTtbm:

e |Arxiv, 2023] Deep Learning for Survival Analysis: A Review — Ka4eCTBEHHbI1 0630p COBpPeMEHHbIX HEMPOCETEBbIX apPXUTEKTYP U
noctaHoBoK B Time-to-Event 3agayvax.

e [NCBI, 2021] Review of Statistical Methods for Evaluating the Performance of Survival or Other Time-to-Event Prediction Models (from
Conventional to Deep Learning Approaches) — 0630p MeTpuK, ucnonb3yembix B Time-to-Event 3agauvax.

e |[ACM, 2019] Machine Learning for Survival Analysis: A Survey — 0630p NnpUMeHeHUs MalLMHHOIo obyyeHus B Time-to-Event 3apauvax,
MOXXET UCNOJIb30BaTbCA KakK Nocobue ANns HaumHaowWwmx.

e [Git, 2016] WTTE-RNN - Less hacky churn prediction — nereHaapHblii NOCT-CTaTbs NPO NPo6eMbl 3a/ia4uM NpeAcKasaHusa OTTOKa, U KakK K
3ajlaye cTousno 6bl noaxoanTb. (Bb16op pepakuum ¥)

e [Chalmers Thesis, 2017] WTTE-RNN : Weibull Time To Event Recurrent Neural Network A model for sequential prediction of time-to-event in
the case of discrete or continuous censored data, recurrent events or time-varying covariates — "conpoBoauTenbHbIn" guccep, rno
MaTepuaniamMm KoToporo 6blsia HanucaHa cTaTbsl BbiLLE.

bubnuoteku:

e Survival analysis with Catboost — no4yTn He ceKpeTHbIN TyTOpKUan no Tomy, Kak 3anyckaTtb Cox n AFT mogenu Ha Catboost

scikit-survival — énénuoteka no Survival / Time-to-Event 3aga4a Ha Python, Ha ocHoBe scikit-learn

e auton-survival — akTyanbHas 6ubnuoteka no Survival / Time-to-Event aHanusy Ha Python, Bkntoyas HepoceTeBble mogenun ot CMU

lifelines — obLan 6ubnmnoTeka no knaccudyeckomy Survival Analysis Ha Python ¢ OCHOBHbIM CTaTUCTUYECKUM UHCTPYMEHTapUEM

(naBHO He o6HOBANANAcb) PySurvival — 6uénuoteka no Survival / Time-to-Event 3apgayam Ha Python. B ToM uucne ¢ Tytopuanom no
oTTOKY (churn)

e (naBHO He o6HOBNANAcb) PyCox — 6ubnuoTteka No HenpoceTeBbiM MoaensamM ansa Time-to-Event 3agay Ha ocHoBe pytorch
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Survival ML
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Survival ML
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Survival DL
WTTE-RNN - Less hacky churn prediction
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https://ragulpr.github.io/2016/12/22/WTTE-RNN-Hackless-churn-modeling/
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Survival DL

https://autonlab.org/auton-survival/models/dsm/index.html#auton_survival.models.dsm.DeepSurvivalMachines



Buy Till You Die (BTYD)

Probability Customer is Alive,
by Frequency and Recency of a Customer
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Buy Till You Die (BTYD)

History of P _alive

of P alive

History

https://juanitorduz.github.io/html/berlin_bayesians_btyd.html#/probability-of-alive-1
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