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Abstract

Global platforms such as Netflix, Amazon, and YouTube have developed a precise recommendation system based
on various information from large set of customers and many of the items recommended here are leading to actual
purchases. In this paper, a cluster analysis was conducted according to the attribute of the content, expecting that
there would be a difference in user preferences according to the attribute of the recommended content. Gower
distance was used for use regardless of the type of variables. In this paper, using the data of movie rating site *The
Movie Dataset’, the users were grouped hierarchically and recommended movies based on genre, director and actor
variables. To evaluate the recommended systems proposed, user group was divided into train set and test set to
examine the precision. The results showed that proposed algorithms have far higher precision than UBCEF.
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s i
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A Fsto) i3l =43 F3ket FAIE 7 22 FFE ARt R E 1P o BEHANTL £2 &
o} Aujn|a & ol A A L]5hch

s ool G vk W] A Qo= 5o HY A FALEE o] &5t 24 BE2S YA
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[574] S 5ol w97} Zroldt Astel fAET B Qste} [F43] 22L B0 Sl 93
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AT AR o] B 5 S40] S WEA) 43 gtk AAR FAAAWE B 9 18
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Table 3.1. Precisions of proposed recommendation algorithms

o [F41] F77
B BT B R A= BAT BR A=

71 76.9 50.9 0.662 4.3 43 1.0

232 99.1 70.1 0.708 5.9 5.9 1.0

243 87.3 63.4 0.726 10.0 10.0 1.0

234 172.2 117.0 0.679 13.6 13.6 1.0

235 150.5 108.1 0.719 16.0 16.0 1.0

276 119.2 84.0 0.705 10.8 10.8 1.0

227 144.0 102.3 0.712 13.0 13.0 1.0

278 297.5 187.7 0.631 30.5 30.5 1.0

229 74.3 48.6 0.655 11.4 114 1.0

2710 187.9 137.0 0.729 12.0 12.0 1.0

2311 74.3 48.2 0.651 7.3 7.3 1.0

2312 136.3 98.1 0.720 13.2 13.2 1.0

713 139.5 95.2 0.683 12.7 12.7 1.0

714 99.5 72.4 0.729 7.0 7.0 1.0

2315 105.5 63.1 0.599 6.0 6.0 1.0

27116 82.5 57.9 0.702 6.0 6.0 1.0

2317 44.0 29.4 0.670 6.6 6.6 1.0
FHAANAEE Hrhsted Qo] o] 23k ofol’l S duput Pl =X &2 ST =% glovt A7 %
02 N FHALH HEEE Fo]7] Yol FHUL otolHlo] duti} ghES=X]E H71et= A
ol o F8% 5 Ut o]H TR A o] =RolA= & T JE= HFARNA SF FTE =
7o) 3ol 4 o9l F5= Helsart.
FAN LR dE BASEE oW B4 7P 3 Fohshe bl whebA = Debal 4 gtk £ = golA
£ 22 st e Auht wEs A S Bobet] 8] e -2 AW i (precision) 2 3 7181t

<2 =23} olol"l 2~
g L B A ooldl &= R
% HA ofolg) = T

Table 3.16= [FH1])7} [FH2HA 02 SHARER o3 YAPH =4 HE(FAsH HA| ojoldl)} o]5
&0 g AFAR #AF0] st Bt HHo] 4 o]0 R HAT Y3} HE(FA FHE ofol
o] =2 ALt Hot AEETt FolFth A7 A Ft T= 109 9] vhEI Yol A =4 E Hat &) &=
5, Bt Re $7 +HE B 93 55 ofvjHh
[FH19Y A 17749 FH A AEETE = 0.6 ~ 0.8 Afolof] Uit [F32]= AA| - ANA AdE
190 Ao vhepgheh. [FA2E 241 Fr AR o A vy gre wzjo] B stz B Byl 4

<l . [e]
Lo B0 RRE B BHS W] 4F ARIME 22 FYL

oldolet= A2 s ¥ =2
spol QoL ol4a 4 9lek. ofo] W) [FHUS Bale] 5 ksl atvlol B BHe) WEA
& 4= ¢lar o] o ufgf [FAH2QEGE Y2 HUEE Ho|al §] oL} o of 4] H] & ‘user-based collaborative

r

ju =2
fltering (UBCF)'e] vl o} @ w7k of 9 & A 02 BAEGIh o)t 8} 15l uke B2jo] 2 L7
of 2t B THUE FEAU P2 AFL TSP dehhu ek A2 5 ek

Table 325 ) A2 AR 75 B B 92 A1, GOk F2o] JF WA Y AEAE F 5 A5
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Table 3.2. Precisions of proposed recommendation algorithms based on director and actor

= =%
Chslhin BAT ;T:ESR P BAT ;;: P
[RuN o o =2 [CRUN [CRUN [ol=1
Steven Spielberg 421.9 211.6 0.501 37.5 21.3 0.565
Tim Burton 308.7 174.1 0.564 4.5 4.3 0.963
James Cameron 55.7 26.8 0.481 - - -
Christopher Nolan 116.9 78.7 0.680 2.0 2.0 1.0
Leonardo DiCaprio 86.5 46.9 0.543 13.2 8.3 0.626
Natalie Portman 293.6 143.3 0.485 48.6 29.2 0.600

Table 3.3. Comparison of the proposed algorithm and UBCF

S [F=41] 73] UBCF_c UBCF_p
Bt AUE 0.687 0.542 0.083 0.093

9 a0 GEFE W= ASAEE BRI e Aot ZuE B [FH3 (1] vl =
T R AUEE 7= Ao e o (4] (ARG 2S£ a5 7HA = v A Ao
2 e AURE 7pA 0 o] 2yqlbel wat A o] 2ol 7k 9l A o2 ekt Cameron 75
IFo AL 2ol [FH4]e) st F37t fl= dgo] AT £ ok

At g 712 WS vae) 27 96 AFEAL 1 FARES vig o2 WA o Sehs UBCFS 4§
sto] A& A4bsl Bokth UBCFo| A= ARSI -F-AHE (UBCF_ ¢) 9} 3] o] & A7 4=(UBCF_p)E At
gom FAR MRS fe) TR BAG FARRL ASARE o] 103] wHEslo] B Y
=5 AAFsGth Table 3.30014 9] [F341]7} [F743]9] AW E+= Table 3.1} Table 3.20] 41 9] A= B
© &2 UBCF9 Bt JUE= 4d3et 2ol Sl AS Qe 4= Sl

N
I~
rhy

B ool A Felzel et WER S 40l Gl A9 I Sl et ZHlE ASAES AFHoR ¥
F513 ERE 5 AU ofol B FHFHS WS ASkSHeth. o] WS TMDS 8k B Ao
Hgsto] FAA LS TH BT Gk Goke BAL o] gt AGAES BRI, HEH
AgAES] ARSI R FHES LS

& FHALYELS 2 Gotol et o= AL Foha, £ B 02 7 G} 2| AES YT
wpAjofch. SEAIYF B Rl A 7} gstol that o2 BAS P b, Qo UEUE HEH o]
T A3} B2 o] §5to] ZASIATE Al BA A 2L Tg o wAo] e AohE viow o
818 sk wajolc.

ot AW OB Uehd 4 9t BP0 F2 4%, il ol gtk o] JuEL BAZ | )4 §
Sol2l R} old, GE AZ W DA O FojElt Hro|th webA o]l FHF AgITIH
B2 3 Rt A B ol E ool st B =R AL B2, AT, wlS ARG /A
AL AZH o2 LRI AFH o2 ERE7] gl BA S| ofH 7| F o2 JokE Aeshix
TR o] 7HsaAth § Yot 23 st @) AET} oW o] 42 WAo| ] A LA B
DAS AN 4 dom Ao AFE o)A Fobd 4 9 Aotk



Hierarchical grouping recommendation system based on the attributes of contents: a case study of “The Movie Dataset’ 841

References

Bektas, A. and Schumann, R. (2019). How to optimize Gower distance weights for the k-medoids clustering
algorithm to obtain mobility profiles of the Swiss population, IEEFE 6th Swiss Conference on Data
Science (SDS).

Charrad, M., Ghazzali, N., Boiteau, V., and Niknafs, A. (2014). NbClust: An R package for determining the
relevant number of clusters in a data set, Journal of Statistical Software, 61, 1-36.

Choi, S. M., Ko, S. K., and Han, Y. S. (2012). A movie recommendation algorithm based on genre correlations,
Expert Systems with Applications, 39, 8079-8085.

Everitt, B. S., Landau, S., Leese, M., and Stahl, D. (2011). Cluster analysis (5th ed). Wiley.

Gower, J. C. (1971). A general coefficient of similarity and some of its properties, Biometrics, 27, 857-874.

Kim, Y. S., Kim, B. C., and Yoon, B. J. (2002). Design and implementation of e-commerce applications using
improved recommender systems, KPS Transactions on Computer and Communication Systems, 9-D,
329-336.

Lee, H. G. and Lee, S. Y.(2001). The design and implementation of an adaptive Information recommendation
agent system, Journal of Information Technology Applications and Management, 3, 77-89.

Lee, R. K., Chung, N., and Hong, T. (2019). Developing the online reviews based recommender models for
multi-attributes using deep learning, 7he Journal of Information Systems, 28, 97-114.

Moon, H., Lim, J., Kim, D., and Cho, Y. (2020). A Deep learning based recommender system using visual
information, KAnowledge Management Research, 21, 27-44.

Sarwar, B. M., Karypis, G., Konstan, J., and Riedl, J. (2002). Recommender systems for large-scale e-
commerce: Scalable neighborhood formation using clustering. In Proceedings of the Fifth International
Conference on Computer and Information Technology, 1, 291-324.

Tuerhong, G. and Kim, S. B. (2014). Gower distance-based multivariate control charts for a mixture of
continuous and categorical variables, Expert Systems with Applications, 41, 1701-1707.

van den Hoven, J. (2016). Clustering with Optimized Weights for Gower’s Metric, University Amsterdam.
Available from: http://www.few.vu.nl/ sbhulai/papers/thesis-vandenhoven.pdf

Wang, Z., Yu, X., Feng, N., and Wang, Z. (2014). An improved collaborative movie recommendation system
using computational intelligence, Journal of Visual Languages & Computing, 25, 667-675.

Zhang, S., Yao, L., Sun, A., and Tay, Y. (2019). Deep learning based recommender system: A survey and
new perspectives, A CM Computing Surveys, 52, Article No 5, 1-35.



842 Yoon Kyoung Kim, In-Kwon Yeo

ZU= SHol U2 ASH I83t FEALH:

‘The Movie Dataset’ 22IA|12

(20204 119 39 FH4=, 20204 119 179 =74, 2020 11 18 A =)

%

UEY2, olulE, FRE F iy ZAFoIAE n9 et JRE goto] AU FHA LS npAG}
I A7) A FHE o] ofoldlo] A FujR o]oj L Qlrk, B =R 2 AElz] & whet A
Ao Az ol apol7t QlE Aolehal o stal ZRl= 9] &g wet LYEAS AT &4 Feiet
HAglo] AHEE & QIEE Gower AT E AHERY. & =&olA= F3 BH Ae]EQ] ‘The Movie Dataset’
o] A7 E o]gsto] J3to VEAEA A2, A= W > WSS RO R ARAE ASAHCE BRI o
5 FHstgch £ =EolA] Abg 4 A|A"S Hrtety] flate] 2t AMgA AFER AR} A5A
282 Uro] HU=g AuEghtt O 23 UBCFET 953 52 FHUEE 2he Aos Yy

L AL A A} (04310) A]2A] B4R Aub2477 100, <58 o o] 5782 E-mail: inkwon@sookmyung.ac.kr




<<
  /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


