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A Book Recommender System based on Wide and Deep Model

using Microsoft Recommenders

Yoo-Hyun Jun

Department of IT Convergence and Application Engineering of

Pukyong National University

Abstract

In the era of big data, a lot of diverse information is pouring in. In this age of
excessive information, personalized recommendations will reduce the time
required for users to select and search for products, and will increase the
purchase rate by suggesting products that suit the customer’s taste.
Representative recommendation algorithms include content-based filtering,
collaborative filtering, and hybrid filtering, but recommendation systems based on
deep learning are being studied to improve performance. However, recommender
systems based on deep learning have a complex structure. So, It is difficult to
implement. To improve this, this paper proposes a book recommendation system
based on wide and deep model using the Microsoft Recommenders, which can
be built efficiently and productively. The Microsoft Recommenders is an open
source repository provided by Microsoft and provides various algorithms and
functions for developing an optimized recommender system. As a result of
experimentation through the proposed method, it was possible to build a book

recommendation system based on deep learning model with stable performance.
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I 3 Oloj3E2aZE FHI| Ju2[E EAE

Algorithm Type

LightGBM Zel= 7 FH Y
Deep Knowledge Aware Network g3 IHH
Neural Collaborative Filtering qd Z2HHY
Restricted Boltzman Machines ds 4949

Surprise(Non—-negative Matrix Factorization) | @¢% ZEE

Extreme Deep Factorization Machine slolB = FJEH
Vowpal Wabbit slolBg=E TEH
Wide and Deep slolBEl= HHH

o]l ARAZE FH7|S ZEAAE TSI 2 ¢4 Jp
datth, ot} Zth(Anaconda) == “7(Docker)E AME-3te] 7uke 9

A5k 54 84S Agsel Y & ek dold A= FEEE
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Experiment Environment

0S Windows 10 64bit
Language Python 3.7
Development Environment Colab pro
Browser Google Chrome

4.2 43 dolH

GoodBooks-10k T4 Ho|HE Algsle] Held FH A" nd =
huQl gtol= Al |H EEES A&kl A8 tH49]. GoodBooks-10k =

A Hlo]H = Goodreads fAFOlEo A AFsle= LA HolHE A&7 sk

Holzd dolE AMER =4, WA (rating), =4 ®lL(tag) 5 Aol dof

rob

ARE 9 73 ol Alweta AUt
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goodbooks-10k

Ten thousand books, one million ratings. Also books marked to
read, and tags.

Data Code (78) Discussion (8] Metadata

About Dataset Usability: @
8.24

This version of the dataset is obsolete. it contains duplicate ratings (same License

userid bookid), as reported by Philipp Spachtholz in his illustrious notebook. CC BY-5A 4.0

The current version has duplicates removed, and mare ratings (six million), sorted by
Expected update frequency

Mot specified

time. Book and user IDs are the same.

**|1is available at https://github.com/zygmumz/goodbooks-10k.**

een good datasets for movies (Netflix, Movielens) and music (Million

ndation, but not for books: That is, until now.
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E 5. GoodBooks—10k O| O] E{ All

R A2 ofol 5l 34 e
GoodBooks-10k 1-53,424 1-10,000 1-5 1-39

GoodBooks-10k Hlo]E{ Al 3 59} o] 7} mA|d] ALE-x7} Fof gt
FH 57hA9] B ARE Aleetal ok A== 3949 G2 g EE
Atk F= deolHE st =AM o FeEw FAE tF dolE ¥
olm& Qg wulolE 2 AMg3tr] fl8) Abe]Zl-H(scikit-learn)®] ThE b
°]Z18H(multi label binarizer)E AF&3te] WEsIATH dE =9, sld =
A el =27t depA e FJdeldtd [0, 0, 0, 0,0, 0,0, 0,0, 1, 1, .19k &
o] WA Hr} F

9

gk dlelHAl 1|

2> 2

3t dlo]E Al 29 83 i, FE HolEHE W

book_id user_id rating title genres

0 . 314 : The Hunger Games (The [young-adult, fiction,
: Hunger Gamss, #1) fantasy, science-fictio...

1 . 439 4 The Hunger Games (The [young-adult, fiction,
! = Hunger Games, #1) fantasy, science-fictio...

5 . caa c The Hunger Games (The [young-adult, fiction,
a2 Hunger Games, #1) fantasy, science-fictip...

3 1 1169 4 The Hunger Games (The [young-adult, fiction,
Hunger Games, #1) fantasy, science-fictic...

4 ] 1185 4 The Hunger Games (The [young-adult, fiction,
Hunger Games, #1) fantasy, science-fictio...

a2l 8. F&3T GoodBooks—10k | O E{ All
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book_id user_id rating title genres

0 3 114 c The Hunger Games (The [0,0,00000000
Hunger Games, #1) 0.1, 1, 0,0 .
1 5 439 5 The Hunger Games (Thn? [0,0,00, 000000
Hunger Games, #1) g1, 1, 80
) g, 0

5 1 588 5 The Hunger Games (Tl}".e [0,0,0,0,000000
Hunger Games, #1) Q1,100 .
3 ; 1160 4 The Hunger Games (The [0,0,0,0,0,0,0, 0,0, 0

Hunger Games, #1) G, 0000
4 F 1185 A The Hunger Games (The [0,0,0,0,0,0,0,0,0, 0,
= Hunger Games, #1) 0.1.7,0.0, ..
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user_id book_id genres

0 46111 4887 1[0,1,0,1,0,0,0,0,1,0,0,0,0,0,0, ...
1 37322 1707 [0,0,0,0,0,0,1,0,0,0,0,0,1,0,0, ..
2 12914 1855 [0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,..
3 19045 2395 [0,0,0,0,0,000,10,0,110,0,..
4 41714 2404 [0,0,0,0,0000000110,0,..
5 26668 5101 [0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,..
6 22171 386p [0 PRONGW. O 170,0~0.0,1,1,0,0, ...
7 49739 6798 [0,0,0,0,00,00,0,0,0,0,10,0,..
8 17394 2550 {000, 0, &8, 0,0, 0, 0, @, 1, 1.0,\0, ...
9 3893 5071 [0,0,0,0,0,010000110,0,..

a7 10. &3 ALEAt otolbl, =A ofo|rfet EHE O o] &
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user_id book_id

0 46111
1 37322
2 12914
3 19045
4 41714
5 26668
6 22171
7 49739
8 17394
9 3893

genres prediction

4887 1[0,1,0,1,0,0,0,0,1,0,0,0,0,0,0, ... 3.540402
1707 1[0,0,0,0,0,0,1,0,0,0,0,0,1,0,0, ... 4.083021
1855 [0,0,0,1,000,00,000,0,0,0,.. 4.080554
2395 [0,0,000000100,110,0,.. 4.293251
2404 [0,0,0,0,00,0,0,0,0,0,1,10,0, ... 3.699023
5101 [0,1,0,0,0,0,0,0,0,00,0,0,0,0,.. 3.756789
386 [0,0000010,000110,0,. 3.776874
6798 [0,0,0,0,00,0,00,0,0,0,1,0,0,.. 3.673519
2550 [0,0,0,0,0,00,00,00,110,0,.. 3.752723
5071 [0,0,0,0,0,0,1,0,0,00,1,1,0,0,.. 3.796551
g 11, F&8 dlolEel HE o=
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MAE =
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847 As @
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