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Data Analyst A3blKa U MHCI)OpN\aLI,MOHHbIM MOUCKOM.
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Mean average precision
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Precision:
0.0 0.5 0.33 0.25 0.4 0.33 0.43 0.38

Average Precision =(0.5+0.4+0.43) /3=0.44
Mean Average Precision=0.44 /1
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Moaundukaumm User based (KonnaboparueHasa comnerpaumnn)
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Moaundukaumm User based (KonnaboparueHasa comnerpaumnn)

User-item matrix

Alex B l Mike
0 1.0

SPIDERMAN e 1.0 0.0

w@'m 0.0 1.0
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Moaundukaumm User based (KonnaboparueHasa comnerpaumnn)

ltem matrix

Dim1

0.231

0.122

0.443




Moaundukaumm User based (KonnaboparueHasa comnerpaumnn)

Iltem matrix
Diml | Dim?2
0.231 | 0.125
0.122 | 0.008

0.443 | 0.512




Moaundukaumm User based (KonnaboparueHasa comnerpaumnn)

Iltem matrix User matrix
Diml | Dim?2
0.23 0.12
Dim1
0.12 0.43

0.44 | 0.51




Moaundukaumm User based (KonnaboparueHasa comnerpaumnn)

Iltem matrix User matrix
Diml | Dim?2
0.23 0.12
Dim1
0.12 0.43
Dim2|0.14 | 0.73 | 0.23

0.44 | 0.51
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Recommender MAP@20 %  Catalog
coverage %

random 0.0 5.9

Baseline-top-20 2.4 0.0

SVD 8.4 3.1

SVD+NN 8.9 3.6

SVD+KNN+KMEANS 3.9 1.3
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Moaudcdmkaumm Item based

[Npn3HaKM KOHTEHTa [peacraBneHue

* meta (aKTépbI, pexxkncep, Tematuka) | Term frequency — Inverted document
* TekcoBoe onmcaHume frequency (TF-IDF)
 combine (meta + long description)

* meta (aKkTépbl, pexkncep, TemaTmKa) | One hot encoding

* VilcTopua Nonb30BaTE/IbCKOrO Word2vec —words embedding.
KOHTEHTAa
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Moauncdukaumm state of the art anropurmos
1) BPEMEHHbIE MHTEPBANDbI

* [leHb 6bin NoaeseH:
*5am-11am
*llam-4pm
‘4pm-9pm
*4pm-5am

* PekomeHaaUMmM cOCTaBNANNCD HA
OCHOBE 4YaCTOTbl KOHTEHTA B
onpeaeneHHbI BpeMeHHOMU

MHTEepBal.



Moauncdukaumm state of the art anropurmos

2 ) AHEBHbBIE MHTEPBAIJIDbI

* Pa3bueHune no gHAM:
* All days
* Working days (Monday — Friday)
* Weekend days (Saturday, Sunday)
* PeKoMeHAauUNM COCTaBIANCD Ha
OCHOBE YaCTOTbl KOHTEHTA B

onpeaeneHHbIn AeHb.
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Moauncdukaumm state of the art anropurmos

Recommender MAP@20 % Catalog coverage %
Time dependency 0.2 2.1

Day dependency 2.4 4.6
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Jlor 103epos. f VIEERNAEIEELEN | User-based SVD + NN
® Precision

) O KOHTEHTEe ltem-based
° Catalog
coverage Time-based Day dependency

O t03epax



Moaundcdukaumm Heuristic




Moaundcdukaumm Heuristic

PaboTa B LeHTpe

Hacknéey

mden
Islington
Westminster

Tower
City Hamlets

Southwark Greenwich

Wandsworth Lambeth Lewisham



Moaundcdukaumm Heuristic

Recommender MAP@20 % Catalog coverage %

KomaHaunpoBKu 1.3 3.1

Pabortatb B ueHTpe 1.4 2.6
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PeweHue npobnem

Jlor 103epos. f VIEERWATEIEEEE User-based SVD + NN
o Precision
O KOHTeHTe ltem-based KNN
° Catalog
; 0 t03epax COVETdge Time-based Day dependency

Heuristic
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Moaucdumukaumum Ensembles

User Demographic Data

(location,time,devices...)

ltem historical data ¢

(views,transactions,...) B .
King of the hill
User behavior data algorithm

(views,transactions,...)

Iltem Meta Data -
(descriptions,category,)




Pesynbrarthbl

e SVD oTan4yHO KoppenmpyeTtca ¢ pa3indHbiMmmn moandukaumamm SVD
* [MepepaHKunposaHHbiM SVD-UNN npu nomowm word2Vec, ysenmumsaer
NPONU3BOANTENIbHOCTb



Pesynbrarthbl

e SVD oTan4yHO KoppenmpyeTtca ¢ pa3indHbiMmmn moandukaumamm SVD

* Mepe Algorithm MAP@20% % of max
npoy
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Algorithm MAP@20 % % of max
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Algorithm MAP@20 % % of max
best of two (initial minimum) 14.2 72.32
“king of the hill”, take 1 alg. 16.8 80.26
“king of the hill”, mixing of ranks 16.5 82.16
(linear score)

“king of the hill”, mixing of ranks 16.3 82.41
(nonlinear score)

“king of the hill”, mixing of normalized 17.3 84.55
scores

max of two (possible maximum) 20.2 100
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Mpo6nemsbl C noTokamm

* Tect paboTbl C NOTOKOM:

~ 800 1. nonb3oBaTeneu

~ 12 MAH CTPOK /10ros

* [tem based: K — near neighbors (~ 2 Gb) vs LSH Forest (~ 170 m)

* [NpeacKkasaHne HEMPOHHbIMU CETAMU B MOTOYHOM PEKUME

e CoxpaHeHue rpada n Becos (Tensorflow) Batu/Bpems
e Tensorflow (~ 200 Mb ) vs Keras (~ 700 Mb)

Tensorflow 100/~ 100 sec

Keras 100/~ 180 sec

KNN 100/~ 210 sec
(NaN)

LSH Forest 100/~ 50 sec

SVD 100/~ 140 sec



BoiBOoAbI

* OnpegennTechb C apXUTEKTYPOU CUCTEMDI

* [flopbepute METPUKU, NCXOAA U3 BalUMX AAHHbIX N 33434U

* He *XaneuTte BpemMeHM Ha PYYHYIO MPOBEPKY 3BPUCTUK

* JKCNepumeHTnpynte n moanduumpymte state of the art anroputmoi

 ObpaTnUTe BHMMaHUE Ha KOMOUHUPOBAHME aZITOPUTMOB



BoiBOoAbI

Cnacmbo 3a BHUMaHuel



