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Introduction
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1.1 Introduction

Welcome
Message

SE8 DC 8 E2 BHH0| T 4 YURIP, BME £8 2TEYol= BES HNS B3 PE0ITCT BaLC
2| ge Jiele] XMEcHs HEKME S5 88 XS pEoiUs Hellct

piotet 2907) S0lM2] BES BR7Ie| HEIE PHE0| WUICH of2(ft FEE Sall SOl HRUA0| M| oz o
& Cf XLRE7 OlOICIOHE LiD] 0} Ato|ai0l NS BHELICE

#h27) EEtEHe ATl B2 25o| ClO|EIE ChR7| s 10| 2 M2Fsel XA0| BeELICH F8js A Ald)
o| SEE Tt 2MII7L E7| M MBE &l ST S| s Lasn Usuct
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0.1 Index

Requirements Specification Exploratory Data Analysis CODE
01 03 05
A A
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0.2 Index
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EEEELEE!

&Y ZE{Z(collaporative filterning)2 %2 At

BIEERFH H2 7|EHE (taste

information)ti| w2t AE XSS BAMES
EXOR o&stH & F= Wyolct

A

t

08

gald 29

HE & (FEBER) T=  2{Y( Deep
structured leaming, deep leaming £&=
hierarchical leaming)2 042] H| 4% Hgt7|
geo| =t

A

v

Fc YUuE

2/ 2J| E(Word Embedding)2 SHo1S

B2 BEsis WY oR oS ug Bslos

BAEELCH ol HEoME &4 BN, UE B

8 02|10 9 H=o| ciEt g S o sEhL
ck

07

v

ala E gl

7|8 LE e o 02 2= o 8t

7gte 2 HHE P Wyolct 2
H=E 845 =20t (item profile)2t AHE2x
2| M S(user profile)E £E60 SAH 2
42 B FHS SHBICH
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HE
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QA HAM

( Requirements Specification
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2.1

STNADARD presentation

Netflix

}ﬁ. K “‘.‘
} | o ’0‘0 X
& ‘”‘%ﬁ%

o U0} O|2Xt HEE 2S18EA, M= TEH] WEEICEH LMo e t A’A‘
Si&0| Hhohn HETE, 2ix)e] Mo 2 elfE A8 2 0] @2t 5

CHE & 0| X} 2l0{4 Olm0| U SL|, O|H| Hat= HlOjERE

ZEE9| AlcHoll HojEc),

> @ 243 o

L7 Eg 2

o ' T T M3 K312 WERY ’ 4 ) e
8 /’Qﬁ? ,‘k’ A r‘ 4 Sk'i )
N RSN 2 @) B e |
~ - OBERSKY 1. % w '’ } : o e

Sennn Kiinan 0| Al 29| 3§|=

MacBook
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2.2 NETFLIX Competition

Z &d=!$1,000,000(11%)

'\\:"

Ee'lanM"S Fragnmlc C"W/‘S $ 1.000,000 =
ONE MILLION 00/ |00

The NL‘T‘F“X F'r'll'.(,‘ :\'.‘({ "'.cf ’:‘.":¢-'
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2.3 Why Recommendation Algorithm?

Why Recommendation
Algorithm?
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2.4 Melon Playlist

Melon Playlist
Recommendation
Algorithm?

) =E: 2 S 0|2)AE ¥ el 02| AS0] UK Z40[2} GAtE]= = 1007H,
EH1 107H 0= 2 2

@ 70 2+ : colab(GPU), python 3.x &

) zagna|z:gEl 2H gelE AL
ZHI=Z 7|8t ¥ 7|eHEIE 25l 7|81 ALS(Alternating Least Squares),

=7
2|Z2E Ol= 718t2! cosine, AAOIX 2] 2E 2! word2Vec, 2



' Mrlen M’].On M}'
on Mrlen M)
plen MP].On

M»len ks n'
n M»rl -

ERD

Entity-Relatlonship Diagram

1»1en M>len M»]
M»len Mrlen M
n Mrlen Mrlen M
hT4c31|§ioo rlen Mrlen Mprlen
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3.1 Conceptual Data Modeling

N A M
1L =
EEﬂO | E|ﬁE O|F! Coch 27| 4
eSS
..-h;gol

=5 24
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3.2 Final Data

5 Train_Json
= 1D Zzjo| ID
8D Eajo] 2|l2E
EHo|E Ef
artist_id_basket +EZ 2IIE
artist_name_basket Fors

song_name

HE LY oA

song_gn_gnr_basket

song_gn_dtl_gnr_basket

Issue_date

E2joj2|AE BT
B2j0l0|AE E2{0j2|AE ID
=20] ID Bl
A=
5E 3 2R —=
zote & U 1D
4 1D ol o
+= e
Z2{0j2|2E ID = 1D
20 LIRS
rpg 3E
= OlE|AE
o 3D
e OfE|AE ID
ofel A E &
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EDA CODE

Exploratory Data Analysis CODE
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4.1 Data Analysis
13 .x_{i_“

@ CODE SUMMARY

- 22 EC|9 FE H|0|E8 0|2siM =& A= H|O|SS TS
a2 1EUS A Aa 2 4 H0|EE PHE0] bar plot9

Z AZtst

@ INSIGHT 1
- 121 8EE2 552 & i tiEF =2 0EE0f A1,

A 20| oF 13% = 271 OAle| LHER A2E J1ZICH= AHE

o 4 UUEUILE,

@ INSIGHT 2
- 2o| 713 L2 hER A2 = poplt E/0

A, gelS 2olgin. Rt RAZ, RAERT, 2

1% D|2t2] BISS E°"—l|1f

EZL7t, Seh

o | .

YE HIO|E{ oM tHER

CEEEBERER

E-—o—l _E_E ”

JATHEE IS ¥R

T — — - — ——, — . — ——
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4.2 Data Analysis

L Hi A =1 =

“Ef0|Z|AE B FESEI/ZPE T EE

- ZRJ0[2|AE ¥ £2E T 40| BEE HOIG|E 23 B o 467H(E L2 307H)2] 20| £25[0] YO0 2T 20082 2212

LSSt SoflO|2| AEDF EA
- Z20j2|AE T EfI=

- Sd0l2|2E0 =58 530|M tiEF ¥ + =225 "eldl= 22 S20l2|~

Z30|2|AE $22 Zaj|0|2|AE Ej0 = [VEIEN S S
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4.3

Data Analysis

@ CODE SUMMARY
- S2l0[=2|AEE Ef 1 HO|E2 TS0 O1E €1= =71 1000%] Of

U ZARCE 2 A2

AT ER 18 EOIM 2l 7|22 2E 3

INSIGHT 1

Y

- 7 234E E1E0| 71 =2 BlIEE AFAIStAL

HE S AZO[L E210|E, FHH|, 0f2=4

0 0f2/7+2/
A3t 02

olo
= =
ks E4

el= Elfi-1 S0| 2=2/Ho 22

@ INSIGHT 2
- wels wEL E, o), &,

dA, FOI0]4] 5 =St HHE Bl

25 % § HELJ
EOM x = 5“;'
ng %2 T alm ;Lq ATET=
szl © Al sps
e T AZIAf B~
2= U= 2
a7
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4.4 Data Analysis

€ CﬁIO - d
“A— —

Ei 1S ojESH=CH? ~

- 2t B23jj0|2 AE 0| 3 7K 0| 42] Ef1S0| DFLEIOf 91, 3 2 0]4e ZE0| £SO S
- 0] ££2 12510 20| Z4AI0| 43 B0[2|AES| IS 2F I WAlOR To| HEt HE SiLt O TUAIZ 4 US

- 2 OpLES BA00) S BR 18HEYB TH)

- 291607He] BT Z0i|M 5t S2jl0|2| A0 3067H2) BTV} DFEIUELICE 1 S 7170e] B 17t B D4Ry, 2 T 4ol 417t 53| o) of
gl Qe B20l2|AE9 20| SHO EYIt ZL5ITHE 22 @ 4 US

=

I1.I|EI
rD

. Cjmiso] 7} Zof SHeaint oymsl 25 0jms 71740) B)71 = 1% 0| ofmEl s 1972 2t
- 2% 0jEE BOEH 20p 0 48 box loto= Al2tE 01 7v8 B LSS 2 VIZder 7iH, 8, 8 &
£ 3st= A 2SS Mot - YR EO7 S5 20| 0jEE 2SS ¢+ ACh
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Insight

Insight About DATA




5.1 Insight

Insight

=ciO|2|LEQ} 59| HELZ B 1Vt =

P%Eﬂm 2| AE0| 306712] Ef17F Of
I:l

Gll

- 29160719 Ei150M

l_

- 1% 71709) Ef17F B E0iEsion], 2 %olo| Ef17t 53] 20| ojEste

IT 10| 2~ —
=cllO[e|AER =0 5422 ZEVI SR

- £ 307H0) 2R B2 Z o Z20j2/ AE0| BRHOR o 67)0] Y280 Eat

Review

- 2|AE EIQIO2 C1E 7 40| B0 DRSS 22l5Hs 20| TR

(LI L 1 g
- ERD 2tIO2 Li= 012 HEH2 DBO| ZAsH AFRE 4 U2 H4 oj22| RE0| 1
Ak Hoket 4 Qg 2
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Word embedding

2 2t (Word Embedding)S HOIE HE{S BM3ts WEo2 Co|E Uy 53
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6.1 ZAAOH2 2R Word2Vec

Ei—1: S&{[0[=| A E0| Chofl 7417+ Ao B 2rARUCH L 270k O

D) E02|2E BE

@07k 718, O JX[ot F217| 24 #2 000
BFHU.G
|
607
- ‘BAFZ PEE B E FH5P| fIg Xpo X2 22

- CfEAQI 20| word2vecO|H, 4! ttHE S8l FH T E 0|S35t= skip-gram= AFE
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6.2

O

one-hot-encoding word embedding
CHY Ql|cl2e 51 CHY 7} S AICH{ 2T HO| LIELE CHO{ S
_ C P - ol Bl 5= SollM Al det 2 B2 HE & B4, FA
B3} o B 2y b EHJOIEE twtu»'» oy 2 9= 5% S - o1 o miciat A Ol
:.Rl o= |-L o|5t0| A CI2 M5t 1| ore D._I' —|—|O'")"| = Dl’E |_O'|EE O s M7'|||:-
T E e e e c ==) U39 A d= E0=E += ez A
C THOJ ALO|2] ZHAHIA x > ( OHZ} AF H|==5ALt HiThel T Ad o>
unique word encoding embedding
thank [1,0,0] king (1,0,0,0] (1,2]
vou (0,1, 0] man [0, 1,0,0] [1,3] © man
"HHE ‘woman
love [0,0,1] L .0, 1.9 5 1) o aueen
> woman [0,0,0,0] 5, 3]
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SEE

L—

S8[0[E|AE === IDE, Bi15, Sdl0|2|AE H=TH0 S StL2] HiE = et

Before After
id taas ply¥ist_title
['ZE==1 gl =E2ES oA, ==
92056 98006 [EL2Ld El2Ed] =71E2, Z0M E£ =
. - = =LA
Gensiml| Word2Vec= AFE5H a5
sg = 1 # skip—gram A= / 00|03 CBOW A=
topn=150
min_count = |
Size = 150

Windows = 100
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6.4 DO SHL Al =2 A

shigE 22 Solf ddd HHUAM [ =/A1/A=E HE ) « (H/AEVAHSEHY 21E3]) / GEEAHSES) [E A

tnp_vec += song_meight = w2u_podel .wv.get_vector(song) J lenisong_dick[ql'id']])
tni_vec += tag_weisht + wgv_nodel.wy. et _vectoritaa) ¢ len(tag_dicelal id 11]

tnp_vec += title_velght « wiv_nodel,wv. get _vector[title_nord] f len(preprocess_stringfal ' wlvist_ticle'], custon_filters))
o i

Gensim®| WordEmbeddingsKeyedVectorss= At

Zt Soi0]e|AE & (3)H HEHZLE inputd

¢ pev_model .get vector{str{8a006]) 21T, 1. DEna0nTs,
: 1 po0ap0g | -1 1TAO7IR |
2 §1991876,  £.44512455,

arrayt] [ POCARSAD. -4 78022201 3 13400231 2. 2A030R3 . -0 7110076, 165572004, —T . 7Eh0sE6S,
024234186, 0.31200825, 116993129, -0.5TF29043, -1 36111428, AR Rl

O 14218470, 0.RRSA0ZZ D O012RI58E, -0, RROGTEST . —1 GSQ9RRGS T b oeae,
0.6A053TI5, -0.14312325, 0.29269749, 5. G125467%, —0.99004757, e R

0 Bd=deren, —2.307 7054, -2 d04d1118, 1. 6B8316827, -1 . BEERT16E34 D.3533221?I ﬁI9$22542?J
3.20112601, -0.5059533, 270047704, 1.32079865, 1.42013025, : oo :

0 ZOTEDE0T, - G0ATEAT . -0 BEROTGH 1 REEOESO4, —2 9R712103 [1)'33'2?9819- ClLTTEIeEaT,
097213835, 1.08404806, 1.50481546, -0.4008T652, —1.JBGO0560, 4019062, 149406872,

D 07Z91REE,. ~1 RORAO4AZ, —2 2TAGRISA, O TSE3E04 | A OFDRRASA, 0oreslbgzs, 1L 0HREETS,

> BTO0R302, -1 GJ201G4d, 0 BRTABIDZ. -0.7I712374, 3 60513004, 1 0a2bhehs,  —2 BEEhadh,
~0.84034514, -1 46857631, —1.27185941, O.36360965, —1.39714141, B
_0.86TA6J66, -1.08718157, -2 44082386, O.354633 . 244016862, el S,

1 5P9a7ee3, 1.05234673, -3.64500825, -2.05636692, 2.0BSA6GR1, : o0 :

2 B1181617, 150530672, ~0.00820192, 2. 70062005, 1 21990222, §.9047332 . -0.25093104,

AbEam ez,
RIEEUIE L
293851495,
26529337,
DE4074EE,
4gANE0,
AZ0651 84,
A7Ensag |
AbEEEzh
AB1Eazaaz,
ADEYET AR,
MEEEEIE,
16E8EE2E,
ATERE0ED,
1812532,
A3ERET 34,
(86183014,

L5t0 HE 22 4d
-2 700599, 1.31338232,
boEEIRTVAR, D B7nEzRbD
=4, 55340195, -0.95100442,
ToA2E147eE, -0 16204841
0.0a218d1 -1 23727295,
=1L A08sTBE, 1. 37HE7TEY,
2 TBATTAOE, -0 0BET2342,
=1L BE0EEETD, 031274788,
-0, ERE0RIT . DLT14ETTE
PLDEaeEt |, -1, AE07TeE,
P 0D0ARSR04 2 1 BRARERE
1LU2ITTREDT, —2.30408754,
oL enioodr , DoZR445089,
-1, BERA0ERE, 2. 4960315495,
i e E T £ 2
0. 5570R2sE0, -0 pEzaGTae,
=3, 47435976, -1.52461645])
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[ Input ]
tags id plylst_title
[(E2d, E|[2Z] 98906 =712, Z0M E= df
[ FE ] | .
taogs id plyvlst_title

[E2d, Uil 5] 98906 &7 (=L, E0M = e

[ Oll& ]

id SONaS

|AE & HIE] 10| FAIE B20|2|AE 15070 201 = 27}

=2 BT 10%E 21w

[ NDCG ]

Tag nDCG: 0.162665

Tags

98906 [374156, 418935, 118049, 144663, 659496, 68352.. [H=x, ABHE, &2, E2t0|8, 7|2HE, XY, &, 24, E2 8, 4]
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6.6 22 FJUp I A A

Result
ST ZHe 7P OfLt HE ZUH2|HEE 1009]9] 2t S [nDCG ]
Tag nDCG: 0.162665

- SfO|HI}2t0|E| & LiolAl 8ot 2 210[= Sls

- 25 A28 ALS 22 H|WEHEE M tag nDCG7F O =4 Lt2

- == Aot of0lY mi2tole =28 Al ds e 7l
- ot0| I mtej0lH 2420 e 220 40| LIRA| =0H, M3 2| = 23 AtA[0f tiet ~8 T2
- B O =0 AU A= 2 THE 2B 88 Al ds 20l 7|0l -~ s A0|2 2 2= 340| 28 7ts



39 TE Y

Collaboratlve flitering

== | ‘é§~ =

(taste information)0|| o}

10| 7}

S HE|E (collaborative filtering)S X2 AIBXIE

S2 XSO oS SiFE Wo(ch HRl WElR Hael ;

Jch2 RX| © 20/2ks ZFO| 21ch. 0

ARES B4 ALEXC| H20jP 28 H 20| OfLE} S22 AR XIS EE] 88 HEE ARt
} |'|]_."<{|1 { I‘v'.; =9

8 $8 7|¢to2 24 ojofe| B0l chg B el Y
= J

2 Melshs WD XHEs B 200/Ch J DS MBSO B HUE Higo:
IAEE AEs] Ui 7|HOIh B2 HEE TR DRSO M2 O}

m=e 20| HAO|L} WY Helol R} 2 AFS

MALRINE LEARNING




T2 09Ot 4

BT “AEAP, BR 2] “AFAP, ‘MC THE MAX Q| ‘AtAI = HIAEE 5Y

n
_r:::ﬂ
I
e
B
1
!
Ik
0x
10
P

A0 == S5t EE
1. T A9 4 o
2. CH2 QAI9f0] 2024 Tof
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7.2 2to|?¢’s Favorite Movie

20| Ol A| SotE = HotttH?

il
In

Y PSEa OfO] A 2H O{HFZEI Her cletiE

e
iffi
-
e
ifti
N
e
OHT
Y

N
(]
re
OiT
i

e
OiT

re
iffs
e
iffs
n
n

e
iffs
(8]
[N
re
it
e
it
N

re
O
I
N
_
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M M | ZUHA HSE
’ 5 95 =] Ofiz{A | ofo]oifh | OfHFREFYU | HER SIS
85 20
' o3| 100 90 85 30 10 20
s 100 0
ZoA 23]l 10 20 15 90 85 95
23 92
D) 50 50
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7.4 Hog o3

E2 Of#iA | ofojeieh | OfujRE Her afataic
' 0.0 0 0.1 5 4.5 4
‘ 5 5 4.2 1 0 0.1
u 4.5 4 5 1 0 ;
1 1 0.0 4.0 5 5
D) 2.9 3 3 3.0 3.2 3

. Melono



A= =d0|2|L

23 Z2HE 0|2 Cfe

FOH 2

L -

Evt g,

Of0[EZ =0

A= 1 or Q0| =

2FSH2 A= AU, S20[2[AE0 O=el= 22 410] =Tt
21 Leaff2 2f3 24 La2i5 L-2ff6
MY 2 AM 0.9 1 1 0] 0 0
Yello Mix Tape 1 1 0.8 0] 0 0.1
=2} gHHIsH= 0.0 0 0.1 1 1 1
Lz=el 0 0 0.0 0.9 1 1
H2=d 0.5 0 1 0.5 0.5 1
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EH0|2|2E ==
L7AlMol [Song 1, Song 2 ..]
28 9l 2|AE [Song 6, Song 3..]
Yellow Mix Tape [Song 4, Song 7 ..]
He=Y [Song 8, Song 9 ..]
7|Z HO|lg & | AHESF
song songZ song3 song99/ song998 Song999
P1 NaN | 1 | NaN | NaN NaN 1
e R e premmmmemmem e frmmmmmn e f-mmee pmemm oo frmemmm e e frmrmm e
P2 NaN | NaN | NaN NaN NaN NaN
P3 NaN | NaN |  NaN NaN 1 NaN
P4 1 1 i NaN NaN NaN NaN
PS5 NaN | NaN {  NaN 1 NaN NaN

_Melono



7.7 AlternatingleastSquares 24 &

Ol

# make finol rec fsom

arena_util write json{final_r=c_lst 58, 'rec58.json’)
arena_vutil.write json{final_r=c_lst_88, ‘recdd.json”)
arena_util.write_json{final_rec_lst 188, ‘recl@d,json’)

evaluater = evaluate.ArenaEvaluator()

evaluater.evaluate( ' ./arena_dsta/answers/val.json", './arena_data/rec5®.json’)

Music nDCG: @.0796247
Tag nbDCG: B.8311261
Score: B.872400%0

evaluater = evaluste. ArenaEvalustor ()

evaluater.evaluate (' . farcna_dota/answers/val.json”, ' ./orena_data/ recB@. json’)

Music nDOG: &@.8852381
Tag nDCS: B, BZ6F591
Score; @.0764504

evaluater = evaluate. SrenaEvalustor()

=va :I.uuter.e'.ruluutel:_ bl .‘arenu_dutn_r'answ:rs_."ual. :| zon" . L _.":lr=nu_|:|atn.-' rec 18§ . ] zon" _:I

Music nDOG: @.@EETBET

Tag nbCG: B.8221192
Scor=: @.87T781885

factorsdt SOFE 22 MmuciceE ZOMRID, Taps HOIFI= H

Ol

 —

ErO|

=i

L

L

I
3

ofO|I{ O}2t0|E{= * factors’

# song_rec_668

als_model G688 = AlternatingleastSquares(factors = 68@)

als_model 6@@.fit{ratings.T)

with open(”./als_model 6@@.pkl", ‘wb") as f :
pickle.dump(als_model E8@, f)

song_rec 608 = {}

for L im wvall'id°] :
plst_rec_szong = als model 608 .recomm=nd{i, ratings, 188}
song_rec_6@8[1] - plst_rec_song

# song rec = 588 J tog rec = 58
final rec_lst_com = []

for key in song_rec_G8@. key={) :
final rec = {}
final_rec['id'] = key
final rec["songs"] = [int(i) for 1, = im song rec @@ key]]
final_rec[ tags’'] = [1d2tag[int(L)] For i, = in tag_rec_5@[key]]
final rec_lst_com.append{final_rec)

arena_ukil.write_json{final rec_lst_com, "rec_&686 58.json"}

svaluster = evalusts.ArensEvalustor()
evaluater_ evaluate] "/ nrcna_data.-"an swersfval .'j son', './aren u_datu_."r'en: _E@a_5a. j-s on'

HBax{ children=(HTML(valwe=""}, FloatProgress(value=8.8, max=15.8), HTML(value="")})
Music nD{G: @.6959749

Teg nD{G: B.8321261
Score: &.8B63976
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7.8 Result

val[val['id'] == 138555]

tags id plylst_title songs like cnt updt_date

o

4333 |RFEEC B £FE &) 136353 FTEAC| 2R EE(%c g5 20 SHOELE 447805, 581780, 601517, 383621, 636276, 32906. 19 2019-05-02 18:19: 18,000

for song im val[vel[ 'id"] == 136555][ “songs'].volues[@] :
print{song_meta.loc[song, “song_name'], end=", ")

HnE, 20| Elbir, pionic, MHID, untitleder, T, WI¥H, CHPF S AIENEED M, sunchine (with Bl of ZZIZLfd)y, €20 ¥HT o, pezert, U2l AlE, BIEZEE (Feat. WE of OFUE=F,
| JE‘F"' (Feat, JZ2IZ2]), =28, MG, UHH, FECH 0IH AFEEN (Feat, §t2), B2 ME, Everyday, Madeleine Love,

for song in rec[rec'id"] == 136555][ “songs'].values[@8] :
print({song_meta.loc[song, “song_mame’], end=", ")

=Z£017F, &&E, Happy Things, S22 2t (Spring Love), &0 ZF, "EIE EH 0 Sdfz, 220 AH i =H, =& B FE U, THE, Beawtiful Day, 2HE0 AW, LB ATH, TS HEES
Ul M, Z0tH (byey, HEHTD 1@, HEA ®ZGH, Eﬂmﬁ =R A, A=, UHA HE (with TS, LHJHE} » Bye bye my blue, SHFE (Feat. LHH), UE 2Ul (Feot. HEZE of 18cm), UE
=i, S5, Eolu Z= A I="IZ|-I = M ZZE 0, EHI, Love Eloszom ’Ei EciEy, L2, &, LWE OHLE, sunshine, HS% .ktirﬂla.'_r}il, :a@%, Get (Feat. Besnzleo), O M =23, 2WEG)
Al, A2 e "F at. 0|3y, &g, 5 Lo ve Fletion, TLl == U, B0l 2+ EJ.EI'I-J Love Love Love, Lt 23, M A, B make up, WA Ob&, A v-IEI-J_J Z0fats ors,
2=, ;‘erHI =0l =M, s E.’nl, CESpI (Feet., =51 of == E, LMHZIZEION (Feas. M), HOF B35, I EI-IJEF { BOMTEMABA ), i“:'" Bl ;=F (Feat. A HE WS ), Good night, SRS E
LCH, & SHOF, FFEE EH, U0, perhaps Love ‘ﬁ-t”“l?rﬁ‘- (Prod. By "JEEH 42F3 HEO T EI0L, DO HARE L L2 El.i'lﬂﬁ, LEONE, 2% = IFIIIH HE ZIEII:r HHE (Feat. G-DRAGO
N, D:III-EI s Jﬁiﬁ EMCE (Feat. LT, ':'*':‘rI:-IEI-“‘I b EIIIIIZIF Hzh = (r-.=a-t. gr, SHHEEE £, 1= a‘as You, I-E.HIII SUl &, Lay Back, ?Iﬁ% = AI?P It c ¥ou [Feat. IICO), Mostalgi
a, T2 Y, AHE, Paychic (AMDIZD), Talk, ZH|, =7 900 T Sob, DIE U (ite #FEY oF 1eony, WS J2|CH Z0F, A0l 221H, Lenely (Feat. B, ASH, EH}ET By, 42 Saksbdnt,

for song im answer[answer['id'] == 136555][ "songs'].values[B] :
print{song_meta.loc[song, “song_mame’], end=", ")

2EHA, HE2HMH &, SE2!, 1iwid vouth, sunchine, 'ER} Our low : 1.5 gr‘Eat, HE, 2 2 HEILL, HROIEZ AR M EZ, di2tet 22 24, wove shine, Y, HE 22D Y, 2200t #HEE
LHw, E;; ZAl Aol HIZLbz?, 22, TN =01 24, 242
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7.9 Result

0.09584d2c =z 2Il&EEQ9 8251

ZZ 4 nDCG Scorec

- = A L A o

TAreE A 2+ AAS.
# ~1d o B B = nDCG EB1nDCGc  HiE Sl opx] et Hig
82 EZtnAchH| b - h & 0.129085  0.102915(83)  0.344047 (75) 18 gHE
a3 E21915H200.9% LN 8 & 0130958 0.092798(87)  0.347197 (74) 3 6= H
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7.10 Result

IBE]:  wal[val[ 'id'] == 17672]

|68] - tags id plylst_title songs like_cnt updt_date

16 [&] 17672 HE0| QEF S8 220 042 §ffg 5 855 1} 9 2017-04-05 09:12:45,000

|6E]: for song im vel[val['id'] == 17672]["songs"].velues[8] :
print{song_mets.loc[song, “song name='], end=", ")

| YIE sOng in re-:lrl_-:['id'] = 175?2][':-un5:'].'.Julue:[a] S
print{song_metea.loc[song, “song neme='], end=", ")

L BHH = &2, 2! AFE, I Understand, HATE MY GUTS, Hummel : vVardstlons On The March From Mlcolo Izowsrd™s “Cendrillon™ Op.d@a - Theme and var. I, II (ZE : 0[F0t=58 ~dJE2Z U
HTFEE HEHE 400 - FTHE HF 1, 2), ¥ivaldi: Concerto For ¥iolinm And Strings In E Major, Op.B, Mo.l, RV 263 &#34;La Primavera®#34; - 3. Allegro (Denza postorale), What Shall We Do With The
Drunken sailor, &EHZ2| F, chopin @ wWaltz No.7 In © Sharp Minor Op.64-2 (& « 2= 71 ET CHoHE: EEYE s4-1), santorinl, Breath (Intro), Have Yourself 4 Merry Little christmas, 2ET 4
2| (Feat. Changstarr*, wiceversa, BahN), ZE0FE (Fest. =M &), =F. Boss, So Lady [Mon-LP Version), Big Bang Baby, Floatstion [Simgle Edit), Ring Ring (Feat. Vory), Historia De Un Amor, Jah
Army (Feat. Demisn “Jr. Gong™ Marley}, Hollyhood - A COLORS SHOW, Who's Gonna Shos Your Pretty Little Feet?, HtokB / sSenshino Kyuusaku [5_".’\.}9] :r:r'L!':lJ Man In The Mirror {fAcowstic), RNz
#HE, poom, shelter in Place, Hinstani Saku Hana [ZFR|IM Ol= 2. JWMIA ., pewenic Science, what Bpm Is Love?, Like Spinning Plates (Live), Autumn Leaves, C12AEE| (Feat. 2{H ). Comfortabl
=, Strang: F-u:i.l:_, Schub=rt : Raosamund= D.7%7 - Overturs -f-'ﬁ-H'EE EI}E[‘” - .HJ—Z.}_, Saturdu}' H:i.Eh‘l: fﬂ"vl:w.':i.::J On '-"_r' 'n!a'_-,r, Eang Gang, [HLI'QEH_, Water LJ'.].!,r, H,'_|2| EE‘"D' HH : ErDH:HIrEI M:F" {Hrnr:f
Clay Work @ Grandfather’s Clock), 5tart A Fire (Feat. Christina milian}), EEHE ﬁI'LHEEEI QE, Tango (Feat. Bonmny) (Radio}, %E“._'E", 1f They knew, Schumann @ Kinderszemen Op.l15 - I. Von Fremden
Lend=rn Und Menschen (20 @ 0% B2 FY=E 15 - 19, 0IX[E] fe2tS) (20F 8F £ BME? Efnl), Genesis, Legrima, Z|BAlE (Fest. Paloalto) (Prod. BOYCOLD), Swing OF Mind, Walk In My Sh
ses, =2 018 =20 (vR), Real Joy, 43, Schumann @ 12 KElsvierstucke Op.85 - XII. Abendlied (7732 : 12042 HOtr 4% EHEHE g5 - 128, HE2 i), pead wrong (Fest. Ty Dolla Sign), Love Exp
losion, O RS CE M, =22 50| TIHLE (Feaz. HEIMHZE2El), fmadeu, Leernind#39; The Bluss, Only You, HFEX TOLE (Remix), WINHHE Z2F, How Deep Is Your Love, JCHA, HIOIEIOL (1e
yday), Piano Man, Burgmueller : Etudes 0p.189 - Spinning Seng (S23EF A8 S EHEWHZT 109 - 282 Tcly, EdIE (20, wske vp, AFElL: &S HIC 1™ (3 Gyenopodies Mo.1), Cowboys, Under You
roskin, HEHE 22, AEHGSE HE, Rhythm of The Night, HHEY 2HH, Psychistric (Original Mix), The Last Love Song, Bluss In The Dung=on (With Stuff Smith), =& (Remix), A Moonlight Sang, ©
L|, Tunzl Do Tempo, HIZ WAL, JH2tE RISHE (rianc & string wver.}), Bojanglez, Las vegas Turnaround [The Stewsrdesz Song), White Chrictmzs, A mMuh Me Ssh So (Ragga Hip-Hop mMix), I Decide
{(Feat, Lesjes Wiclet), O = ES7 55 ® (With &), Tell Me why, Quzen ES HEC],

ot for song im answer[answer[ '1d'] == 17672]['songs"].values[a] :
print{cong meta.loc[song, "song name'], end=", ")

H2 D=0 #FCH 2R, & AE e T, &, I ZE, 01 EC (sole riano ver.), 50| F= A2, som som, 222 IIHAEF, A song For senny, F2 HF CSEE, F 4 ,8m2689; 10 4 Haruyokol
ZE0IMH T2ty (Ver. 20, Rainy Day (HIT= S, FE / Henarono (22 BH), Sasurs (2E), =5 J2ICH 1997 spring, £, S5 018 22, 612,
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7.11 Result

)| CIOIE©] gfot 4~0if et 2[4 0] 510|H IOl / TheE A= & 4+ UAUS

@ Second

=0 2& 0|0 T F'd Aks2t

(3) Third

=5 AR FA| ol 2 37t
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AH = 7|

Contents Based Model

> =
=

& (user profile)=

=




L

W N

countvectorizer= =- =|
countvectorizerl| TARR| SAIE =
OAlE 7 =2 402 HAEF0] 29| d 2=
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8.2 Data Analysis

20

el

H e a2, OfE[AE AY 82 B+
ZoHFAIE S4)
df _szono_infol ' genre_literal'] = 4

df _zong_info.=ong_gn_dt | _onr_basket applvilanbda » ¢ 5 ") join(x)]
df _seno_Infal artist_literal'] = 4

df _song_info.infol )

<class 'pandas.core. frame.DataFramne'> df _song_info.artist_id_basket.apply(lambda = : strix[0]])
Rangelndex: 707983 entries, 0 to 707988 dicEraslnial 2l am. ) iFepel) ) = ,
Data columns (total 11 columns): df _sanga_infol albun_id' 1. applvilanbda « ¢ strix])
#  Column NMon-Nul | Count Dtype df_seng_infal'all']l - df_soeno_infal genre_literal '] + #
e e e e St a df sana_infol artizt literal '] + #

D id ?D?QEQ nan_nul | iﬂtEi'l B df_EGHQ_iHFD[IE.'bLIH_'itEFa' ']

] SOoNg_name FO07989 non-null  object D

? artist_id_basket 707989 non-null object dr_song_Infol all

d artist_name_basket 707989 non=null object 1 GMD20Y 2727 22ERG539

4 albun_id 707989 non-nul |  int64 ! BIEOL SN ED 29865 37621

5 album_nane FO7V985 non-nul | objrect 7 GNI107 BNTIO 899549 2644307

6 sona_gan_anr_basket 707989 non-null object 4 GHIB0Z GMIBO1 SEO1G0 2008470

T song_gn_dt|_gnr_basket 707989 non-null object o

8 genre_literal 707989 non-nul | obj ect 0754 oH2D01 185499 B52ss

g artist_literal f07989 non-null object 707086 GHOIO5 GMOIOl 437 Z6E2956

10 album_literal J07989 non-null object 707287 GNISOT GN1801 TZ9363 2221722
ot YpES ! intEd(EJ, Obj ECt(g] 07588 GMOROT GMOBO4 B35 34663

Mang: all, Length: 707889, divoe: object
memory usage: 59, 4+ WB

IR

O] 22 EM: 22 OIE|AE W

e
T L T
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from sklearn. feature_extraction.text import CountVectorizer
from sklearn.metrics.pairwise import cosine_similarity

count _vect = CountVYectorizer(min_df = 0, ngram_range = (1,2))
song_mat_1 = count_vect.fit_transform(df_song_info_1["all"'])
song_sim_1 = cosine_similarity(song_mat_1, song_mat_1)
song_sim_sorted_ind_1 = song_sim_1.argsort()[: , ::=1][:, :10]
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id  song name artist id_basket artist name basket abum id abum name song gn gne basket song gn dtl

Bacih : Partita )
Mo, 4 In D £
1 1 e [29066] [Murray Persinia] 376431 Parifias Mos. [N 1500] [GH16E
xRl 7,384
82 - ... J
Zohumann : Sohumann -
Sonata For Piano Sonata,
078 107 o [2a066] [Murrey Perainia] 48317 opi1a [N 1500] [GH16E
F- Sharp M... Kreisladana,.
L5, Bach;
Franch Suite e
668B  FSER MNodinD [a066] [Mumsy Parshla] 1000045 oooas il [N 1500] K16
Minar, m;.r F E"’S —
Barcarotie In G
20430 29430 ;’g’:ﬂ; [2a5aE| [Murvay Persiia]  aT308 Immf:'h’:; [GN1600] [GH16C
Major, Op 60
Bach :
Engiish Suite Bach :
16884 16884  MoBInD [20066] [Murray Persihia] 48708 English Suites [EN 600 jENae
Winzr, Nosi,3 &6
BV -...
Brahms :
Handal Brabims -
48111 4E111 Varations [2066] [Murresy Persinia] 1072776 [r——— [EN 60 jEH1ae
Op24 =g Variations
ECER

- HI0I8{2] 20| Aot 87 o|4aMB S AtEot TAR! wALES 2T B2 A /4 (CI0I8 708HH)
- AR FALES Jols dEs = 2 Lot Ale S Bige 2o A4/ ER
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8.4 Classic Boy Lian

() etolei2 S244 mels SN Wsty| Zokste
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8.5 Home Boy Lian
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09

EEd2E

Deep Learning

HE S (ER2E) == 9 2{'Y( Deep structured learning, deep learning £+= hierarchical
leaming)S (& HIHE HB7|Ee] =¥ =2 B3l 2 w52 F48H abstractions, L& 2| H|0|EL
SXE XIRE S0|M MUHQ LB EE 7152 2905 HY)E AlEsts 71 sha ¢nelEel g
Bim O Ho|g|t], B S0l AMRIS| AP DA AFHE(OfA 712X = 71AI8t 2| 8t 20k} 2 0|0F

7|8t 4 QIch







7000

6000 1

5000

4000 A

3000

2000 A

1000 A

Z2|0|2|AEH 22| 7l Yl AL
H= Neural 2H5H|

Min 1.000000

25% 19.000000
50% 30.000000
715% 54.000000
Max 200.000000

i

Vv - Z0]2]AEQ] 75%= 192 0|At0| 9iCH

- UH=0| Neural2 19702 23

- 2o| =2 2= 2 ol

- =2 0[2|AEQ| 50] 197 O]5td EF 022 A5
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( £2H= Neural 2H5| >

array([["l M2t 16465],
11417],

20| EENEM ", 1],
[AZHE, 1],
['*, 1]], dtype=object)

°>  ZY0|2|AEHE|] ZA

1) Ei 647HE St word2vecO] 2510 FAFst o
O 3007HE ==
2) Ei11 AE QAFe THY{ 300702 Sttt SY0[2|AE

7t 7tA|H el SEI0[2|AES B = A



SEfEE
1190771,

H=

[ ]

HI0Ie 567071

Al

—

a3

18layer, 400epoch

(19, ) relu

+

(32, ) relu

I

(64, ) relu

+

(128, ) relu

1

(256, ) relu

+

(512, ) relu

1

Dropout 0.5

¥

(1024, ) relu

1

Dropout 0.5

¥

(2048, ) relu

1

Dropout 0.5

¥

(4096, ) relu

1

Dropout 0.5

=

(8192, ) relu

!

Dropout 0.5

1

(4085, ) relu

!

Dropout 0.5

1

(2048, ) relu

!

Dropout 0.5

1

(1024, ) relu

!

Dropout 0.5

1

(512, ) relu

!

Dropout 0.5

:

(256, ) relu

i

(128, ) relu

'

(64, ) relu

I

(B3, ) softmax

=3 ClolE




P
1o
1}
i
E
T

[[— toss { 400epoch =3t Z3} >
aCccuracy
val_loss 1 . I ; J Q||= UDﬁgEI aCCUraC}‘% :;_J-E ﬂ%?;l-ol Dq_l_%o'l ﬂl:l' Test l:-”[H
—— val_accurac | WL -
d #.h" N_.@WJF-‘J‘I,\;'#\UH H=Z Ef1 =4 Z1F 2 0.0159] accuracyS 72ICE
. ot A .,,'rquf-JMT‘r.u Il
f | — B I |
’ (EED
‘ - 29| =2 B ALO[0 HEd S 2 4 g%t
- AFEAF s 12t 2= AO|2] HEHd S 0| 25HCHH

N £ O =2 accuracys 7HE = =2 2O

50 100 150 200 250 300 350 400

=

Epoch 396/468
373373 [===——==—======—==============]] - 235ms fstap Cg T accuracy: 8_8636 val loss: 6_123 val _accuracy:
Epoch 3977468
373373 [===—==—======—===============] - 235ms fctap cc: 3.71] accuracy: 8.8691 - wval loss: 5. val accuracy:
Epoch 3987406
373/373 [ e e ]| 4= 224ms /step S5 accuracy: 9.8626 - wval loss: 5.72F val accuracy:

Epoch 3997484

I7IfITI [==———mmmmmmmmeem e e - Bds 225ms/step : accuracy: 9.8696 - wval loss: 6.623 val accuracy: ©.09181
Epoch 40874168

I7IfITI [==============================] - Bds 224dms[step : accuracy: 0.8682 val loss: 5. val accuracy: ©€.9144
time: 9.8 h 14_622377872467041 m { 33674 62237787247 =)




About the project

Investment generally results in acquiring an asset, also called an investment. If the asset

is available at a price worth investing, it is normally expected either to generate income,
Or to appreciate in value, so that it can be sold at a higher price invest Investment

generally results

income, or to appreciate in value, so that it can be sold at a higher price An investor may

bear a risk of I f some or all of their capital invested
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