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Personalized Cross-Domain Recommendation of Books
Based on Video Consumption Data

Yea Bin Lim' - Hyon Hee Kim'

ABSTRACT

Recently, the amount of adult reading has been continuously decreasing, but the consumption of video content is increasing.
Accordingly, there is no information on preferences and behavior patterns for new users, and user evaluation or purchase of new
books are insufficient, causing cold start problems and data scarcity problems. In this paper, a hybrid book recommendation system
based on video content was proposed. The proposed recommendation system can not only solve the cold start problem and data scarcity
problem by utilizing the contents of the video, but also has improved performance compared to the traditional book recommendation
system, and even high-quality recommendation results that reflect genre, plot, and rating information-based user taste information
were confirmed.

Keywords : Cross Domain, Hybrid Recommendation System, Word2Vec, Personalization, Deep Learning
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Algorithm 1: Content Based Recommendation

1 function content based(items df cosine df movie id. k)

users (- list of all 'user id" from items df
2 where the rating is 3.5 or higher for the given
movie_id
item_id (- list of item id rated by users
cat_list (- list of category rated by users
book_list (- empty list
for i item in item list do
if cat_listli] == book’ -
sim (- similarity score from cosine_df for
movie_id and item
append (item, sim) to book list
end for

O 00 N AW AW

—_ =
- O

sort book _list in descending order by similarity score

—
[ 38

return top k elements from book_list

13 end function

Algorithm 1. Content Based Recommendation

Algorithm 2: Collaborative Filtering Recommendation

function Collaborative(movie_id, book ratings df,
movie_ratings df. k)

2 user_list - list of all 'user_id" from movie ratings df

where 'jtem_id" is equal to movie id and rating )= 3.5
3 book_df (- select all rows from book_ratings_df where
‘user_id" is in user list
4 book_ratings (- group book_df by 'item_id" and calcul
ate the average 'rating” for each group
book_ratings (- sort book _ratings in descending order

by 'rating”

return user_list, namelname's 'item_id" is in

5
6 book_ids (- indices of the top k items in book_ratings
7 book_ids], top k items from book_ratings

8

end function

Algorithm 2. Collaborative Filtering Recommendation
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Algorithm 3: Hybrid Recommendation g AEQ ZAL 2H3} A HZ, 3G olo]Elo] AR AT
function HybridRec(items, cosine, movie id. k, 29} b 13t} wabA] AREA A =8 £9]9] ofold]
book_pred ratings_df. movie_pred_ratings_df) o] Juh} ZQeHAZ Hrdsls x|Iolch
e} = or—
2 Set weight: [0.6, 0.4] WA B ,_‘_01]/‘1 AlRbsh= A3t 71 A 23 Al A"
3 books (- Find similar books using content filtering(ite = et o
ms, cosine, movie_id, k) TA golHTRS 7HX]1L S35 AE - A AHIe] 52
P W3 ofdl Fig. 12 4% %7 Afolet. 4 §7h A%t
Initialize empty lists ids and rs AE 22 AAHL Precision 0.88, MAP, NDCG:= Z+z+
5 for book (i, v) in books do 0.89% 715 Ych ¥, J3} 7|8k A stolHE 4 A&
6 append i to ids "2 Precision 0.96, MAP 0.98, NDCG 0.972 3% 33 A
d - —
’ append s 1013 28] Hjs) BE AmN A P BT
8 s-=01
9 end for 104 096 098 05
10 rl = pd.DataFrame({'item_id": ids, 'score’: rs}) 0.88 0.89 0.89
11 rlf'score2’] = rlf'score’] * weight/0] :
12 user_list, recommend_books, book ratings (- collabor 0.8 7
ative_rec
13 book ratings.columns = ['score'] 061
14 12 (- Reset index of book ratings i
=]
15 r2'score2’] (- r2/'score’] * weight(l] @
16 df (- pd.concat(rl, r2]. axis=I) 047
17 df (- dfgroupby(item_id’).sum().reset_index()
18 final (- Sort df by ‘score2" in descending order and sel 0.2
ect top 5 Book-Based Recommendation
19 return user list, 'item id" values from final Video Content-Based Recommedation
. 0.0 T T T
20 end function Precision MAP NDCG

Algorithm 3. Hybrid Recommendation Fig. 1. Performance Evaluation
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Fig. 2. Performance Evaluation of Video Content-Based
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RSO Z Fig 2= J3} 7|Hk =4 331 A|AH 371x]9] A
< Blug Aato|tt. WA, EHl= gk EHY FHE 1Y

A3} Precision 0.73, MAP 0.72, NDCG 0.74Z 7|23t}

202 ¥ WEy 4L AHS AF} Precision 0.97,
MAP 0.93, NDCG 0.952 &= 7|5 313 A5 429
Hof 45 TS Bt uiA9o & sloHEE A AJA
B2 Precision 0.96, MAP 0.98, NDCG 0.97% tjF-E9] %
Hol|A 7P et oS HArh

LLorgk o

5.2 22t o

A 7R 22 A2l ofF] 7 F5kE dstale o &
AME ATFE Table 13} Table 25 LR ITk. WA, Table
10 W3 45l Tt oolA ToAA'E AU o] 2
38 ehdch 1% Aol stolHE A5k 23 ATlo]A
124912 238 £ASS 5% WHol BEd £AR
2 7o & 20| ¥ AL HAT 4 Yk S,
A 93 WA 2919F “ATA| Fol7] 7} Wxe} Bl
Aeli ol slol = 292 £3) HF 39
AS BT 5 Y3tk ol B8 B2, AU
Wolo] 272 @ £A BYoZ 20| FH AL 3
AT

Table 2% @A}l B F5el B9} BoE HEE
HPe ujo] A3tS verich A, 2= 79 DE Yol
whes] Yhgol Mkat A fiFe 20| olYHT. Fa e}
BoE AE'E QYN U, <AfE ‘wxje] 2w 5]

& AAXY, Hase] B} So] 2AHYTY. T &
Aejol AR} BE7HA) B3 sfolRels 2ol AL A
o] v, &rl2e AAKY, UE 43wt A 248 2
o, Haste] gy Sol FEEt
T 719 e B Have] BT Vs 4
et WA FAE AL B B A, ol e
23 AAEE B9 B9 BeE AE'E AT AL8R

lu
>

&

Am

o 1z
0,

ok iﬁi
Ay my rhL o oo

o

ol

AN

-

Table 1. Experimental Results

o | R EER R | ] selmes A
ER =3
P R e | gus
he 7
2 | Az | Ao av BEC LY
3 e mzohug | gRA| Zo]7]
EY &t ol TLolL ub nE Bm
4 %\.]_1‘_:_ U]»%Q,] }\E].Ql E%‘C‘ = T fx‘
Table 2. Experimental Results
e | B9 LI ags oy 2y | IR
EE 23
! o} @ Arje] £E(.9) | GAY 23(3.9)
. P ETY e
5l A AX
2| deid 24 AAAG.4) AAAG.4)
e Al e U At
L ELE! g A 249
RA2(4.1) H=AG. RA2(4.1)
. B 300 B4 gE | Haar]
5263 AA3.3) FATA3.8)

A7g B9 & 4 AT Ty 95 Ae B9 2 g5
o] Za ol 7 gjo] e LAV} 2HAEE AL slolg 4 9]
9 SfolHelE 4 A Aglo] 249 Ho] N4 L &
& 9ok

ShAut Asshe GeHEo) g2rt A2 e 49, A=
$440] oi4 4849 AT LA 27 ST FA &
A7} Bo] o] U] Elo] EAel Rk £A Aol 7

3 7o) Wt

=)

6.2 2

£ Ao 7120] BB EAS B EA 31 AL
99| SAS D] Slstel A8 Fot AFS TMoE
EAE s 292 ARSI StolHes £ AAg
2 7] SAote] Zelx 7)ot WA @Y We 2L
717t 7E% § 15N 2450 LWL APk
Eo] AEAQ BN 4 AL AL, BAS 2HW
7] SIS AABAE AEshe BAE Aesior o]t
SA BEo] BAAEE BT AE ZAVL WA ot
£ o] EAjET W, A THl2s JMor EAE 2



EuQlo] 27lEgleoE BT 71E A 21 ALdT
u)Ee) BS W), o1& Aol A AshEA ookt EH
Ho] Hold G4 BH=E 7oR BN 23]
Fol B4z Bx0] 7pg 2 Ul9l ‘ o]9l] o thR, £
i olg, ATLEE, TV 52 ol ‘92w o] ge’
59| BAE 2% 4 AS ACw AqEt. Yo, uad
A SR 4 Y B o 2] 2930 e
4 88 U HE AL Ko BT £4 A $50l &
It

I =g

lN‘ ol

88 &+ U Aoz Be

(o

References

(1] G. Mun,
you?... 53% of adults haven't read a single book in a year,”

“The book-covered south korea, how about

Maeil Business Newspaper, 2022. [Internet], Available:
https://www.mk.co.kr/news/society/10482768

[2] Ministry of Culture, Sports and Tourism. Cultural policy.
pp.12-14, 2022.

[3] T-H. Kim and S. K. Kim, “SVD-based cross-domain recom-
mendation using k-means clustering,” Journal of KIISE,
Vol.49, No.5, pp.360-368, 2022.

[4] Y. Koren, R. Bell, and C. Volinsky, "Matrix factorization
techniques for recommender systems." Journal of Com-
puter, Vol.42, No.8, pp.30-37, 2000.

[5] D. Goldberg, D. Nichols, B. M. Oki, and D. Terry, “Using
collaborative filtering to weave an information tapestry”,
Communications of the ACM, Vol.35, No.12, pp.61-70,
1992.

[6] B. G. Sarwar, J. Karypis, J. Konstan, and J. Reidl, “Ttem™
based collaborative filtering recommendation algorithms”,
in Proceedings of the 10th International Conference on
World Wide Web, Hong Kong, pp.285-295, 2001.

(7] J. Hyun, S. Ryu and S-Y. T. Lee, ‘How to improve the
accuracy of recommendation systems: Combining ratings
and review texts sentiment score” Journal of Intelligence
and Information Systems, Vol.25, No.1, pp.219-239, 2019.

[8] S. Kim, S. Han, H-E. Mok, and H. Choi, “Cross media-
platform book recommender system: Based on book and
movie ratings,” Journal of the Convergence on Culture
Technology (JCCT), Vol.7, No.1, pp.582-587, 2021.

Y AH| HOEE 7|22 Bt WX} EHI0IA 24O

S

M 387

2

A=Y =M

P

[9] M. J. Ku and H. Ahn, “A hybrid recommender system based
on collaborative filtering with selective use of overall and
multicriteria rating,” Journal of Intelligence and Infor-
mation Systems, Vol.24, No.2, pp.85-109, 2018.

[10] J. Yoon and J. Kim, “A hybrid recommendation method
in cross domain based on user preferences and content
information,” Journal of Korean Institute of Intelligent
Systems, Vol.32, No.6, pp.486-493, 2022.

[11] K. Jarvelin and K. Jaana, ‘IR evaluation methods for
retrieving highly relevant documents.,” in Proceedings of
the 23rd Annual International ACM SIGIR Conference on
Research and Development in Information Retrieval
(SIGIR '00). Association for Computing Machinery, New
York, NY, USA, pp.41-48, 2000.

2 o =l
https://orcid.org/0009-0008-9393-9944
e-mail : yell0315@naver.com
20249 YAt A H-5A ot}

LREE
A Eof: Big Data Analysis, Deep
Learning, Machine Learning,

Data Engineering

2 3 g
https://orcid.org/0000-0002-7507-8342
e-mail : heekim@dongduk.ac.kr
1996 olstofRitistn HFE SHTHEHAT
19984l o] gtof st
20054 ozt AT st
(a2
20059 ~ 20069 LGAAF HAEHHo] A4 AdAT
20069 ~ @ Al FHAAHS Y JESA S} Fus
A HEof: Machine Learning, Deeplearning, Big Data
Analysis




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


