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Improved Movie Recommendation System based-on Personal Propensity

and Collaborative Filtering
Doo-Soon Park’

ABSTRACT

Several approaches to recommendation systems have been studied. One of the most successful technologies for building personalization
and recommendation systems is collaborative filtering, which is a technique that provides a process of filtering customer information based
on such information profiles. Collaborative filtering systems, however, have a sparsity if there is not enough data to recommend. In this
paper, we suggest a movie recommendation system, based on the weighted personal propensity and the collaborating filtering system, in
order to provide a solution to such sparsity. Furthermore, we assess the system’s applicability by using the open database MovieLens, and
present a weighted personal propensity framework for improvement in the performance of recommender systems. We successfully come up
with a movie recommendation system through the optimal personalization factors.

Keywords : Recommender Systems, Collavorative Filtering, Sparsity, Personal Propensity
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Fig. 1. MovieLens" user data(part)

670 7H1 A% T 7MY wWol AHEHE FE2E W=
o 93} dlolg o]l IMDB(Internet Movie Database,
http://us.imdb.com) 7]l weh 1819 F==2 FRE
187 #Z+ Action, Adventure, Animation, Children,
Comedy, Crime, Documentary, Drama, Fantasy, Film-Noir,
Horror, Musical, Mystery, Romance, Sci-Fi, Thriller, War,
Western o] tH1].

ol A BEA #Uel o £l A EE Fejay
9 PHe Agslgon AHoz &) aFow T

o AYL vaS VFEeR Y ARo|RE HT9
zip—code® ol&3te] A9E FE5ATE V=9 zip-codes
USPS.COMelA Al gate= #elA oA A9e 2 4 9l
o} dlolE o] 7hE FollA A o] x3|HA e dFef <l
ol glglen o] AUEL Ao g Melstacls vt
g 4= glom o]yd AYS A F 06 HolHE
HA A WAzl HolE FellA diwute] &39l=
olgle 3wl Eajsta opzta Fo %3 9L 1%o] &
Asks 5 G Fo vlolEZt FEA Kt ma BAAH
oA FEBHE 4709 AG(ER, F, FAR, AR A9

to]EE MAs

H?ig] ﬁO x%g/]ﬂ z,: 9= yot 7]7~o] g_o}
MBTI(Myers Briggs Type Indicator)?] 167}A 7%

st om 16709 7% IST], ISFJ, INF], IMT]J, ISTP,

ISFP, INFP, INTP, ESTP, ESFP, ENFP, ENTP, EST]J,
ESFJ, ENFJ, ENTJ o]tH15].

Ade Uz FRIIN A, gyl
Poz P

A4 FHIHS 9 AgA A PES o= AgAt

F{E_‘EL

ofl

A%, BY, ABY, O

KIPS Tr. Comp. and Comm. Sys.



478 ZEMEIES=2A/HFEH R S8 AL M2E M11=(2013. 11)

196 242 3 . w mwol M AREAbEl HIME WA EolH e 4
ex oy 1234567 8910111213 14 15 16 ° - Zo] & - 2l "W o . =
126 302 3 534335415 3 255 5 5 5 Soll= 71E] dY 299 $HoE K-means clusteringst
2 4 2 4 4 = - = = - - - =
22 377 1 : I FHYZEE ZAste] FH Qd3t 55& ATl &
4 4 = IR =~ 1 = - o
244 51 2 543 ARk AbgAES] W7k 97E dolErh FEEA B ¢
6 4 24 4 4 2 5 3 olo] E RO pladgl= o) o] S & i 7} X
166 346 1 ; . Serer a3 s ARl EAE wkgdstE Qs 2Qls 1#she] 7]‘]7]‘
8 3 3 Z A 1= 2 M=y _
298 474 4 5 A s HOI‘L. E]'\_ —]—‘—IEJ’]— K-means clusterin, ng 7] u_i
P P P
115 285 2 n 45 2 2 5 =
12 5 5 HA fo]HE o]l&3) =32 EEO Lx35
253 45 5 I R 155 ou_ ﬂ]ia ]OHTL"I‘—IE;'_LO\_E]—
Fie 2 rating d (oart) FAE A ADELFES i BEE TR dE 7 3
ig. 2. rating data matrix(part < 2 3 > 2] =)
& & P ohoEe olud FES FPskesbl uek o wFol et
ANE g B AFlAE GEE FBom FHHTE
i o3 = k \ =) ZAsFe =) = - - - - -
4 gss ma e A AR AR 9 AR gagozy Aiee 98 dawg s 98 A9
el =} Ak g o o yas N _
d7eh TR e dFS Fig 29 23] L Gobok FOoB F1E A APl AEE B2, 4
A, vel, 4, G, Ao 5 ALgA A A
= =1 =5 5 /\ SrEo M 5 =SS
4. HY TE{NAM JHQ! Mat2 TE{Et FHA|AH e FAd & 5 e AAFES 24T LH8]
9% P2 XLMiners AM&-3ht),
- . o] }\-]sko 2] 11 ) 22 0l mX FAE==S
¥R 712 g9 2HY el e 4L 6711 Al AR T S wE 7PEE
6 _ A o = =) .
= - - =3 o = = Mol A o} F-AE gE= ASE A shd pal
Agele s adEw del, Wsge, gy, gu, 2 BN ok e AR e Fg. 49 @
= — - - 4 Q) o] HFHE oAl Asl=x%
A AR mEste] =g mAe] 44 MEd Aolet 2 637HA Ao 7F A3 o] WRE FollA st
= 3 = 25 S 2~ H A oJEs F= MHES 7] 95 Z
AZHE JHEEL FA) ¢ FA Azug A AW UM gPe TR BUEE 301 S @7
. - - - 3] 1 e Q5] == L o3leo H
gvh B AT A Aotals E=HA A~ TxE Fig 3 tal MovieLens EloJElol #&ato] FH5 = Y3hed +
3} P}, Ao,
Recommend request and user profile Information DB
Target user -
Recommended list
Personalized
recommendarion . Yes : Clustering Mo : user file
analysis Result list Identify
Personalization ersonalization
Recommened K-means recommend
list clustering Rule production information
system Client DB
Product of recommened list with clustering . — .
Clustering Similar user extraction
Fig. 3. movie recommender system
1Element 2Element 3Element 4Element SElement
1Age 7 Age Sex 22 Age Sex Genre 42 Age  Sex Genre Blood type 57 Sex  Genre Blood type Character
2 Sex 8 Age Genre 23 Age Sex Blood type 43 Age  Sex Genre Character 58 Sex  Genre Blood type Region
3 Genre 9 Age Blood type 24 Age Sex Character 44 Age  Sex Genre Region 59 Sex  Genre Character ~ Region
4 Blood type 10 Age Character 25 Age Sex Region 45 Age  Sex Blood type Character ~ 60 Sex  Blood type Character Region
5 Character 11 Age Region 26 Age Genre Blood type 46 Age  Sex Blood type Region 61 Genre Blood type Character Region
6 Region 12 Sex Genre 27 Age Genre Character 47 Age  Sex Character  Region 62 Genre Blood type Character  Region
13 Sex Blood type = 28 Age Genre Region 43 Age  Genre Blood type Character
14 Sex Character 29 Age Blood type Character 49 Age  Genre Blood type Region 6GElement
15 Sex Region 30 Age Blood type Region 50 Age  Genre Character  Region 64 Age  Sex Genre Blood type Character Region
16 Genre Blood type 31 Age Character  Region 51 Age Blood type Character Region
17 Genre Character 32 Sex Genre Blood type 52 Sex  Genre Blood type Character
18 Genre Region 33 Sex Genre Character 53 Sex  Genre Blood type Region
19 Blood type Character 34 Sex Genre Region 54 Sex  Genre Character  Region
20 Blood type Region 35 Sex Blood type Character 55 Sex  Blood type Character  Region
21 Character  Region 36 Sex Blood type Region 56 Genre Blood type Character Region
37 Sex Character  Region
38 Genre Blood type Character
39 Genre Blood type Region
40 Genre Character  Region

41 Blood type Character  Region

Fig. 4. combinations of 6 personal propensities



Table 1. list of recommendation movies(part)

Age

Sex

Preferred genre

“Saint of Fort

“Great Day in

“Wrong Trousers,

Washington, The” Harlem, A” -
(1993) (1994) The” (1993)
“Saint of Fort . .
“Star Kid" (1997) |  Washington, Close Shave, A
The” (1993)
"Marlene

'Santa with
Muscles (1996)

Dietrich: Shadow
and Light (1996)

'Casablanca (1942)’

Blood type Personality Region
“Prefontaine” “Casablanca” “Someone Else’s
(1997) (1942) America” (1995)
“Maya Lin: A [i?te??n,;ﬁg
“Star Kid” (1997) |  Strong Clear ses: Ahe
Vision” (1994 | Derethy Day Story
(1996)"

""Great Day in
Harlem, A
(1994)"

""Close Shave, A
(1995)"

“Great Day in
Harlem, A” (1994)

Age, genre, Blood
type, personality,

sex, genre,blood

sex,blood type,

region type, personality region
“Casablanca” “Santa with “Great Day in
(1942) Muscles “(1996) | Harlem, A”  (1994)
“Close Shave, A” | “Close Shave, A" | .. _ N
(199) (199) Casablanca” (1942)
“Wrong Trousers, Tmu\gzn‘?rhe,, “Close Shave, A”
The”  (1993) ; (199)

(1993)

age, blood type,
region

sex, personality,
region

age, sex, region

“Someone Else’s

“Star Kid” (1997) America” “Star Kid” (1997)
(1995)
“Pather Panchal” | “Pather Panchali” “Pather Panchali”
(1955) (1955) (1935)
- » “Wrong
(,a(slagi;r)lca Trousers, The” “Casablanca” (1942)
(1993)
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Algorithm 1. movie recommendation system based-on
personal propensity

1 : INPUT: user*movie matrix Uyuser, Rirating table,
N:recommended user

: OUTPUT: RL : recommended movie list

: Procedure:

: identify target user Profile

: added a personal propensity

: target user clustering

: recommended movie list with 10 movie

~ O U1 & W N

=3

recommendedlist
S

The number of maches with

1357 9111315171921232527293133353739414345474951535557596163
The number of 63 combinations

Fig. 5. analysis bar graph for 63 combinations
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genre Blood type  sex regjon Character

Blood type sex region character sex region characterreg‘k

character

sexregion regio region character character
character character character
\ character
region

character character character

\character

character

Fig. 6. combination of ages
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Algorithm 2. movie recommendation system with personal
propensities
1 : INPUT: user*movie matrix Uy'user, Rirating table,
Nirecommended user
2 » OUTPUT: RL : recommended movie list
3 Procedure:
4 @ identify target user Profile
5 : added a personal propensity which is (genre, character,
region) or (genre, character, age)
6. : added weighting
7 : target user clustering
8 : recommended movie list with 10 movie
Fig. 7¢ 719 4% %9l 95 S5 Fuwe} By

A A HolFE 3ol

Movie Title : Cas:
o Genre : Drama |
e - : <
Movie Title : Close Shave, A (1995)
Genre : Animation | Comedy | Thriler
Movie Title : Wrong Trousers, The (1993)
Genre : Animation | Comedy
Movie Title : Rear Window (1954)
Genre : Mystery | Thriller
Movie I||I w sllace & Gromit: The Best of Aardman Animation (1996)
Genre : Animation
Movie Title ;: Manchurian Candidate, The (1962)
Genre : Film-Noir | Thriller
M( vie Title : Dr. »lrmcu-mw- or: How I Learned to Stop Worrying and Love the Bomb (1063)
Genre : Sc-Fi | Wal
Movie l m um-n Kane (1941)
Genr ar
Movie Title : One Few Over the Cuckoo's Nest (1975)

Genre : Drama

Fig. 7. list of movie recommendation based on personal
propensities and collavorative filtering
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