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SCIKIT-SURPRISE

Overview

Surprise is a Python scikit building and analyzing recommender systems.

Surprise was designed with the following purposes in mind:

Give users perfect control over their experiments. To this end, a strong emphasis is laid on documentation, which we
have tried to make as clear and precise as possible by pointing out every detail of the algorithms.

Alleviate the pain of Dataset handling. Users can use both built-in datasets (Movielens, Jester), and their own custom
datasets.

Provide various ready-to-use prediction algorithms such as baseline algorithms, neighborhood methods, matrix
factorization-based ( SVD, PMF, SVD++, NMF),and many others. Also, various similarity measures (cosine, MSD,
pearson...) are built-in.

Make it easy to implement new algorithm ideas.

Provide tools to evaluate, analyse and compare the algorithms performance. Cross-validation procedures can be run
very easily using powerful CV iterators (inspired by scikit-learn excellent tools), as well as exhaustive search over a
set of parameters.
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EU VEIO SISTEMAS DE RECOMENDAGAO.

Everywhere

COM QUE FREQUENCIA?

l."

0 TEMPO TODO-.
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SISTEMAS NAO PERSONALIZADOS

. ‘ =n ° Listas de mais vendidos

4% ‘& - Listas de melhor avaliados
Listas de lancamentos
 efc...

Aninaios do FaceBook !

A publicidade fio Facebook ajudalaencontrar as pessoasicertas, a
chamar a atengao delasie a obter resultadds‘;.
.
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RECOMENDADOR INTERATIVO

Sabemos que pode ser dificil encontrar o jogo perfeito para vocé, entao usamos o poder da aprendizagem de maqguina (é
0 que a galera descolada anda fazendo) para ajudar a explorar a loja Steam.

Para este experimento,jahaliSamosIeISe Ui storiColparalgerarumanistald extitulosifeitalparaWoce. Priorize titulos
conhecidos ou jogos obscuros com o ajuste de popularidade. Caso tenha preferéncia por langamentos recentes, temos um
ajuste para isso também. Por fim, se estiver atrds de um género especifico, filtre a lista por marcador.

Para conhecer melhor o recomendador, leia o artigo no blog.

TEMPO DE JOGO SUAS RECOMENDAGOES
Priorizar jogos... Incluir apenas...
et POPULARES DE NICHO JOGOS ANTIGOS LANGAMENTOS
. 8 horas no total ‘ _.
10 anos

Es2l

:""\491! BN a‘hor?s e S6 exibir jogos com o marcador: Excluir jogos com o marcador:

D No Filter : No Filter v @ Excluir jogos na lista de desejos

*‘ . cshen Ly COUNTER-STRIKE: GLOBAL OFFENSIVE
l;" LANGADO EM 21 DE AGO DE 2012

Wy
-, 'A./.:

Estratégia Agdo FPS Guema Cooperativo
1] DOOM 3: BFG EDITION
if '(J d 1 LANCADO EM 16 DE OUT DE 2012
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Surprise € um add-on SciPy para construir e
analizar sistemas de recomendacao baseados
em filtragem colaborativa

© Copyright 2015, Nicolas Hug.
Comunidade ativa no Github
Licenca BSD 3-Clause



https://opensource.org/licenses/BSD-3-Clause
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Filtragem colaborativa

Sistemas de FILTRAGEM COLABORATIVA
Recomendacao Lido pelos dois usuérios
AMERICANAS =|If:
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— Spotify
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Documentacao muito completa

Matrix Factorization-based algorithms

class surprise.prediction_algorithms.matrix_factorization.SVD

Bases: surprise,prediction_algorithms.algo_base.AlgoBase

The famous SVD algorithm, as popularized by Simon Eunk during the Netflix Prize. When
paselines are not used, this is equivalent to Probabilistic Matrix Factorization [SMO08] (see note

below).
The prediction P, is setas:

?ui=”+bu+bi+q?pu

If user u is unknown, then the bias by and the factors p, areé assumed to be zero. The same

applies for item i with b; and gi-
For details, see equation (5) from [KBVO9Y]. See also [RRSK10], section 5.3.1.

To estimate all the unknown, we minimize the following regularized squared error:

T (ru - Fu) + A (BB gl + Nlpull®)

rui€Rtrain
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Excelente para uso académico ou em . CONFERENCE
ambitos de estudos dos algoritmos

Search Q Competitions Datasets Kernels Discussion Learn ..

i Sistemas de Recomendacion con Surprise y Lightfm

i lata fro multiple data sources )1 views - 4mo 8 tu mender en iple dat u
.-
Version 4
5 . s
9 4 commits Sistemas de Recomendacion
Busca identificar las preferencias de los usuarios a partir de informacion de sus selecciones, de los items, y de la poblacién
Notebook Un sistema de recomendacion o motor compara el perfil de usuarios con caracteristicas de los items Yy predictivamente
Intenta identificar |a calificacion que este le daria. Estas caracteristicas pueden ser dadas por el mismo item o inferidas
Sistemas De implicitamente a través del contexto Que dan otros usuarios al mismo.

Recomendacion
» “More than 80 per cent of the TV shows people watch on Netflix are discovered through the platform’s

Aplicaciones recommendation system”
Hibrido . “35% of Amazon.com’s revenue is generated by its recommendation engine”

Usualmente se usan en estrategias de venta Cruzada, lealtad, awerness, targeting e innovacién. Estos son algunos
Data ejemplos:

Comments l
Customers who viewed this item also viewed M
|
wm W nenwuw -




Facil de Instalar
$ pip install scikit-surprise

./ Anacondaa Navigatlor
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{) ANACONDA NAVIGATOR

A Home

v l Channels

~ T Description

I Search Environments Q | | All
‘ Environments base (root) Name
scikit-surprise

Booknando pl o/
o 5
N Learning

Bot
an Community ,

Surprise =

gl-env

microservice <

Sic

Update index...
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from __future__ import (absolute_import, division, @ DEVELOPER'S
print_function, unicode_literals)
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from surprise import SVD

from surprise import Dataset

from surprise import accuracy

from surprise.model_selection import train_test_split

data = Dataset.load_builtin('ml-1m")

trainset, testset = train_test_split(data, test_size=.15)
algoritmo = SVD(n_epochs=20)

algoritmo.fit(trainset)

str(103)
str(1499)

uid
iid

Facil de Usar
pred = algoritmo.predict(uid, iid, r_ui=1, verbose=True)
test_pred = algoritmo.test(testset)

print("Avaliacao RMSE: ")
accuracy.rmse(test_pred, verbose=True)

print("Avaliacao MAE: ")
accuracy.mae(test_pred, verbose=True)
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SVD
SVD++
NMF
Neighborhood methods (KNN)

KNNBasic

KNNWithMeans

KNNW,ithZScore
SlopeOne

Co-Clustering
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Possui base de dados ja implementado
(Movielens, Jester)
Muito simples adicionar ou usar outra

entrada de dados

Nao possui ferramentas para preparar os dados
de entrada
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from surprise import SVD THE
from surprise import Dataset DEVELOPER'’S
from surprise.model selection import cross_validate CONFERENCE

# Load the movielens-100k dataset (download it if needed),
data = Dataset.load builtin('ml-100k")

# We'll use the famous SVD algorithm.
algo = SVD()

# Run 5-fold cross-validation and print results
cross_validate(algo, data, measures=['RMSE', 'MAE'], cv=5,
verbose=True)

In [1]: (executing file "svd exemplo.py")

Dataset ml-100k could not be found. Do you want to download it? [Y/n] Y
Trying to download dataset from http://files.grouplens.org/datasets/movielen
s/ml-100k.zip. ..

Done! Dataset ml-100k has been saved to C:\WinPy3702\settings/.surprise_data
/ml-100k

FismTliimdeawma~ DMCOCT MAITN Af AT amawadlo CVIN Al E aca;mTladsl~\
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a criacdo de novos algoritmos CONFERENCE

From file examples/building_custom_algorithms/most_basic_algorithm.py 11

from surprise import AlgoBase
from surprise import Dataset
from surprise.model_selection import cross_validate
class MyOwnAlgorithm(AlgoBase):
def __init__ (self):

# Always call base method before doing anything.
AlgoBase. _init__ (self)

def estimate(self, u, 1):
return 3

data
algo

Dataset.load_builtin('ml-100k')
MyOwnAlgorithm()

cross_validate(algo, data, verbose=True)
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avaliacdo a RMSE, a MAE e a FCP CONFERENCE

# Run 5-fold cross-validation and print results
cross_validate(algo, data, measures=['RMSE', 'MAE'], cv=5,
verbose=True)

Evaluating RMSE, MAE of algorithm SVD on 5 split(s).

Fold 1 Fold 2 Fold 3 Fold 4 Fold 5 Mean Std
RMSE (testset) 0.9408 0.9403 0.9275 0.9279 0.9426 0.9358 0.0067
MAE (testset) 0.7439 0.7400 0.7281 0.7358 0.7401 0.7376 0.0054
Fit time 4.35 4.40 4.36 4.36 4.35 4.37 0.02
Test time 0.14 0.12 0.16 0.11 0.11 0.13 0.02
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O suporte é dado apenas pela documentacao
e pela pagina do GitHub

® 18 Open v 215 Closed Author ~ Labels ~ Projects v Milestones ~ Assignee v Sort ~

(O FEATURE REQUEST: impl 1t skopt's BayesSearchCV a2
#274 opened on 23 May by nicodds

(O Denominators in NMF are sometimes zero, causing NaNs in estimates. Use the A2

solution from sklearn for this.
#268 opened on 12 May by doctorpangloss

(@ Add complexity and size guidelines to FAQ
#260 opened on 31 Mar by morenoh149

(@ Process gets killed while calculating similarity for 'jester' dataset Da
#234 opened on 26 Dec 2018 by xahiru

® Potential numerical instability in pearson sim [ E0ad A2
#216 opened on 14 Oct 2018 by NicolasHug

(@ Grid search classes should accept estimator instances instead of just classes a2

enhancement
#213 opened on 10 Oct 2018 by NicolasHug

(=)
©

Allow partial fitting |enhancement Os
#208 opened on 22 Sep 2018 by nickgreenquist
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para esparsidade de dados

Items

In Netflix: 98.8 % of the
ratings are unknown

In Movielens: 95.7 % osters
the ratings are

unknown A | ]

Raﬁngs
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Nao possui ferramenta especifica para lidar
com grande quantidade de dados.

pandas b%f
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Alguns algoritmos possuem um
desempenho baixo

SVD++
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Nao foi pensado para ambiente de producao

Microsoft Azure

Azure Machine Learning

Matchbox Recommender

Product recommendations
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Brincando com o Movielens
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6.040 usuarios 3.706 filmes 1.000.209 avaliacoes

Overall Count of Ratings

0 50000 100000 150000 200000 250000 300000 350000
Count



SVD++ 0,862 0,672 6:12:38
SVD 0,874 0,686 0:05:28
k-NN Baseline 0,895 0,706 0:16:39
Slope One 0,907 0,715 0:08:23
Co-Clustering 0,916 0,718 0:01:59
Baseline 0,909 0,719 0:00:38
NMF 0,917 0,725 0:05:31
k-NN 0,923 0,727 0:15:11
k-NN With Means 0,929 0,738 0:16:02

Random 1.506 1.207 0:00:36


http://surprise.readthedocs.io/en/stable/matrix_factorization.html%22%20%5Cl%20%22surprise.prediction_algorithms.matrix_factorization.SVDpp
http://surprise.readthedocs.io/en/stable/matrix_factorization.html%22%20%5Cl%20%22surprise.prediction_algorithms.matrix_factorization.SVD
http://surprise.readthedocs.io/en/stable/knn_inspired.html%22%20%5Cl%20%22surprise.prediction_algorithms.knns.KNNBaseline
http://surprise.readthedocs.io/en/stable/slope_one.html%22%20%5Cl%20%22surprise.prediction_algorithms.slope_one.SlopeOne
http://surprise.readthedocs.io/en/stable/co_clustering.html%22%20%5Cl%20%22surprise.prediction_algorithms.co_clustering.CoClustering
http://surprise.readthedocs.io/en/stable/basic_algorithms.html%22%20%5Cl%20%22surprise.prediction_algorithms.baseline_only.BaselineOnly
http://surprise.readthedocs.io/en/stable/matrix_factorization.html
http://surprise.readthedocs.io/en/stable/knn_inspired.html%22%20%5Cl%20%22surprise.prediction_algorithms.knns.KNNBasic
http://surprise.readthedocs.io/en/stable/knn_inspired.html
http://surprise.readthedocs.io/en/stable/basic_algorithms.html
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idade entre 18 e 24 anos,

programador e mora em Huston no Texas (USA).

Ele deu um rating alto (4) para o filme
The Negotiator (1998), um filme de acdao Acao e Thriller

Rating Baixo: ID 103
idade entre 45 e 49 anos
um executivo/manager com que mora em San Diego.

Ele avaliou com um rating baixo (1) o filme
Anaconda (1997), um filme de acdao/aventura/Thriller
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__future__ import (absolute_import, division, print_function,

surprise
surprise
surprise

surprise.

unicode_literals)

import KNNBasic

import Dataset

import accuracy

model_selection import train_test_split

# Load the movielens-100k dataset UserID::MovielID::Rating::Timestamp
= Dataset.load_builtin('ml-1m")
trainset, testset = train_test_split(data, test_size=.5)

data
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algoritmo = KNNBasic(k=50, sim_options={'name': 'pearson',
'user_based': True, 'verbose' : True})

algoritmo.fit(trainset)

uid = str(49)
iid = str(2058)

pred = algoritmo.predict(uid, iid, r_ui=4, verbose=True)



# run the trained model against the testset

test_pred = algoritmo.test(testset)

# Avalia RMSE
print("Avaliacao RMSE: ")

accuracy.rmse(test_pred, verbose=True)

# Avalia MAE
print("Avaliacdo MAE: ")

accuracy.mae(test_pred, verbose=True)

THE
DEVELOPER'S
CONFERENCE
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Predicao de avaliacao:
user: 49 item: 2058 r

(Booknando) MacBookBooknando:recommenderSystem josefernandotavares$ python KNNWithMean
_single. py

Jsando o algoritmo KNNWithMeans com 50 wizinhos
Algoritmo de similiraridade: Pearson

Computing the pearson similarity matrix...

Done computing similarity matrix.

Predigao de avaliacgao:

1ser: 49 item: 2058 rui = 4.00 est
ssible': False}

valiagao RMSE:

RMSE: 08.9F36

Avaliagao MAE:

RE 8 BT S

(Booknando) MacBookBooknando:recommenderSystem josefernandotavares$ I

I
w

D 5 {'actual k': 50, 'was_imp



THE
DEVELOPER'S
SVD++ CONFERENCE

Para Rating ALTO:

e e O )

2058 3,52 0,15 0,8583 0,6693
49 2058 4 3,68 5 0,15 0,8854 0,6974

49 2058 4 3,62 5 0,15 0,888 0,7002
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Para Rating Baixo:

N S O L

1499 2,62 0,15 0,8583 0,6693
103 1499 1 3,06 5 0,15 0,867 0,6806
103 1499 1 3,08 5 0,15 0,8878 0,7




KNNWithMeans
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Para Rating alto:

2058 4 3,76 0,15 0,9132 0,7184
49 2058 4 3,66 40 0,15 09159 0,7208
49 2058 4 3,77 30 0,15  0,9215 0,7263
49 2058 4 39 30 0,15 0,9237 0,728
49 2058 4 39 10 0,15 0,957 0,7548
49 2058 4 3,69 10 0,15  0,9575 0,7549
49 2058 4 3,39 10 0,15  0,9578 0,7563
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Para Rating Baixo:

103 1499 1,63 0,15 O ,9592 0,7564
103 1499 1 1,27 10 0,15 0,9587 0,7564
103 1499 1 1,84 10 0,15 0,959 0,757



KNNWithMeans X SVDpp DEVELOPER'S

. . CONFERENCE
para Rating Baixo:

estimativa distante MAE BAIXO

SVDpp 103 1499 1 2,62 20 0,15 0,8583 0,6693

KNNWithMeans 103 1499 1 1,27 10 0,15 0,9587 0,7564

i

estimativa proxima




Para Rating alto:

SVD
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“-- AV — o

49
49
49
49
49

2058
2058
2058
2058
2058
2058

~ B~ & B A &

3,48
3,72
3,53

3,6
3,56
3,49

0,15
0,15
0,15
0,15
0,15
0,15

0,8874
0,8874
0,8883
0,9115
0,9128
0,9145

0,7003
0,7015
0,7017
0,7233
0,7237
0,7246




THE
SlopOne: DEVELOPER'S
CONFERENCE

Para Rating alto:

2058 3,54 0,15 09029 0,7126
49 2058 4 3,48 0,15 0,9064  0,7146
49 2058 4 3,55 0,15 0,9079 0,716



103
103
103
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SlopOne:

Para Rating Baixo:

1499 1 3,09 0,15 0,9047 0,7128
1499 1 2,99 0,15 0,906  0,7146
1499 1 3,01 0,15 0,9049 0,7131
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E importante entender bem o conjunto de dados e como
cada algoritmo interage com eles. E provavel que um
mesmo algoritmo que deu bons resultados neste conjunto
de dados pode nao dar os mesmos resultados com outro.

O scikit-surprise se demonstrou uma boa ferramenta para o
estudo dos algoritmos e estudos off-line de dataset.

Mesmo com poucos conhecimento de Python é possivel
iniciar a estudar os algoritmos por tras dos sistemas de
recomendacao.
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OBRIGADO!

»

https://github.com/JF Tavares/recommenderSystem

HEA
maa Booknando
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