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DATA g

"rating

“content”™:
"restaurantId”: 28,

"author™:

“id": 2001, B o review.json

"username" :

1 1™

"email

i "totalElements":
"createdAt”: "2024-10-27T15:58:88", "content™: |
“rating”: 4.5
“content”: "7 19,
"restaurantId”: "photo”:
“author”:
"id": 2001,

"name” :

"address”

"username” : “ohoneNumber
“rategories”:

"email™:

"rating”:

i restauraﬂt.jsoﬂ "menu”: [

1,
"description™:
"travelTime":

"latitude™:

"longitude™:

"userRating™:
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EA X B;

A-B
|AIBl —  [= 3
3 (42 > 1/; (B;)?

A FME - -1 FAC FAIZ - D A2l AL

similarity = cos(f) =

AR S A=

https://wikidocs.net/24603
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- thi_ = : :__:_“
2001 2002 2003 2064 user_total_rating’, user_total_count
.000000 -0.647339 -0.584031 -0.307403 AL 'SAU_CIE_YHAER TR, 'S HIAEE-' EJ.TI__EE'.
647330 1.000000 ©0.911/83 .495143 = "_"Z'I HIAES 23 g8 _AAIZH ) {_tllAE
.584031 ©.911783 1.6000000 .808259 8 _Ji%', 2R L=’
. 307403 495143 0©.808259 . 800000
19 20 12 26
| ‘categoryl’, category?’, 'contentl’, content2’
1.000000 -0.039185 -0.470012 0.015094 -0.532801
m 'menu-text, 'text_features’,
-0.039185 -0.382656 -0.132695 0.092093
-0.470012 -0.38: 1.000000 0.147399 0.360158
0.015094 -0.132695 0.147399 1.000000 -0.035474
-0.532801 0.092093 0360158 -0.035474

‘rating’, 'userRating
1.000000
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ESIE

hybrid predict(predicted df user based, predicted df item based):

29 hybrid pred = predicted df user based.combine first(predicted df item based)

4 : 5 both_non_nan = predicted_df_user_based.notna() & predicted_df_item based.notna()
1 5 hybrid pred[both_non_nan] = (predicted df_user_based|both non nan] + predicted df it

2 5 aturn hybrid pred

e - 692796 hybrid predicted df = hybrid predict(predicted df user based, predicted df item based)

print(hybrid predicted df)
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funkSVD + xgboost

funkSVD XGBRegressor
svd?} 7}X|= 2XIE S s & AN 2| BtEsE= Qlot AC IS FH| &X|

DE fN-2E SAEU ot o= svdofl =O{X|X| g2 40| gt HE ot
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matrix factorization

Item
W X Y Z w X Y Z
A 45 | 2.0 | Alizos 1.5 1.2 | 1.0 ! 0.8
. B a0 3.5 | Bli4009 1.7, 0.6 | 1.1} 04
< | = X
o C | 5.0 2.0 Clis10
D 3.5 | 40 | 1.0 D|1208
. : User Item
Ratimg Matex Matrix Matrix

https://supkoon.tistory.com/31
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Iteration: 16,
Iteration: 20,
Iteration: 30,
Iteration: 40,

Iteration: 50

4

Iteration: 60,

Iteration: 70

. |

Iteration: 86,
Iteration: 96,

Iteration:

2001
2002
20083
2004
2085
2006
20087

19

.314974
.223669
.048223
. 006930
.003299
.014034
.006469

100,

Loss: 4B.
Loss: 48.
Loss: 46.

Loss: 39
Loss: 25
Loss: 9.4
Loss: 3.2460
Loss: 1.9

Loss: 1.6

loss: 1.

9.
-0,
9.
9.
-9.
9.
9.

14
835376
009266
0208503
000545
000345
000305
000132

02-2

matrix factorization

8638
2878
2686

.8269
.1847

049

871
784
5650

20

.475921
.323913
.212613
.002651
.004147
.017789
.002881

12

.000149
.001669
.003268
.000200
.000680
.000438
.000834

26

.841042
.010904
.018667
.000150
.000879
.001244
.000408

latent_features = 108
learning rate = 8.81
regularization = 8.1

iterations = 188

R = df.fillna(@).values

num users, num items = R.shape

P = np.random.normal(scale=1./latent_features,

0 = np.random.normal(scale=1./latent features,

size=(num_users,

size={num_items,

lef calculate loss{R, P, Q, non zero indices, regularization):

loss = @

for 1, 7 in non zero indices:

error = R[i, ] - np.dot(P[i, :], Q[4, :].T)

Catholic University of Korea

latent_features})
latent_features))

loss += error ** 2 + regularization * (np.linalg.norm{P[i, :])

return loss

non_zero_indices = [(i, j) for i in rar

‘ange({num_items) if
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02-3
Singular Value Decomposition(SVD)

1 40 NaN 40 NaN NaN 40 NaN NaN NaN NaN

o
=
Z
L

A

2 NaN NaN NaN NaN NaN NaN NaN NaN Na

3 NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN

* - c
- — : 4 NaN NaN NaN NaN NaN NaN NaN NaN NaN Na

‘ J lx n l J J)( ‘ ’ J l , ,x n nx n 5 40 NaN NaN NaN NaN NaN NaN NaN NaN NaN

https://ko.wikipedia.org/wiki/%ED%8A%B9%EC% svd O] RH: 5|gmr.:|0‘ll M BE feature2 A2 ZQ 210] 71 &
9E%87%EA%B0%92_%EB%B6%84%ED%95%B4
ST 2 kIHCl featurel! AIZRUE SAISE RFIESE 22 £ A2

svd 2| EUIA : Z=2U01 CHEE 4217t o=
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funkSVD

10,.8,) .|

 —

https://jiwonkkim.github.io/machine%?2
Olearning/2021/01/09/ml_gradient_desc
ent/

n STt O TIIOK 2L Zi= e
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19
4.270059
1.967896
1.946591

-1.101550

-0.221106
0.008846
0.470013

14
0.126212
0.073238
0.094382
-0.022552
-0.010409
-0.007631

0.007822

20
3.052739
2.795515
2.822865

-1.061986
-0.314210
0.023714
0.351278

12
-0.005500
0.056215
0.022566
-0.081136
-0.018340
0.001522
-0.003303

26
-1.153681
-0.683771
-0.903070

2.349085
0.205891
0.123680
-0.370333

02-4
funkSVD

latent features = 18

initial learning rate = £.81
regularization = 8.1
iterations = leaae

R = df.values
num users, num items = R.shape

Catholic University of Korea

P = np.random.normal{scale=1./latent_features, size=(num_users, latent_features))

np.random.normal{scale=1./latent features, size=(num items,

learning_rate = initial learning_rate
for iteration in range(iterations):

for 1 in rang um_users):

latent features))

for j in range(num_items):
if not np.isnan(R[i, j]):

prediction = np.dot(P[i, :]1, Q[j, :]1.T)

fUhkSVDE 0“%% ErZ'I E—I'll?l' a# error = R[1, j] - predictiﬁﬁ
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02-5

XGBOOST

final predicted df = final predicted df.astype(float)

print("+# &

@app.route(

| AL 2ERE S ALICH")

def get_recommendations():

/recommendations', methods=["'GET'])

recommendations_json = final_predicted_df.to_json(orient="index')

return jsonify(json.loads(recommendations_json))

it  name ==

y = train df['re

xgb_model = XGBRegressor{objective='reg:squarederror’

xgb_model.fit(X, y)

' main_ ':

app.run(debug=True,

max_depth=5,

port=5868)

1o’
T 2

AlZECE Y]] -Fillnale)

: s n_estimators=1688, learning _rate=e.1,
random_state=42)

funkSVD Ol H2EI2] 252 S0 CHOH =721 et E HA
Ci=0| E=010] Ol L= 0421 232 HIOIEIC] BIAO0I Jis

funkSVDOILM =ECt 21=01 01012 SIRUCH OHEHEIE 0HE U
= S0l D=0l VIS

Z=2| = FME L HIOIEC] =22 AIZZH0IA| 2=t =240] 1P

| =
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= 2 pipeline

‘ ANNUAL

HIOIE 7= xgboost

- RXEHE 8|5 Go[E| &5 » 712 HE S5 ap o ZAIBIZIH(SVD) o X7VE{Ql EX 818
o &S AZITH B R » 2070 OfAte| A2 KA o B QX J1H H ol o QICIT| ) HIX|, AfE{apss} U
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neural_cf

Training e
ore @ Log loss Jui) Target
o
NeuMF Layer
Concatenation
MLP Layer X
GMF Layer f RelU
*
lement-wis MLP I'.favEF:ezl.U
e MLP Layer 1

/

MF User Vector MLP User Vector MF Item Vector MLP Item Vector

ololoE®W ol o] ... 0000!0 ......

User (u) Item (i)
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collaborated mf

000
000
000

Generalized Matrix Factorization(GMF) Layer Fusion of GMF and MLP Layer Multi-Layer Perceptron(MLP) Layer
SHIT} WE FO0NEL. AIS2U-010I8 TR0 MHAZ GMF2t MLP2| &g, Ci= HAUEE, HIAEIAZRO| %
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03-2
neural_cf

= NCF(nn.Module):
def __init_ (self, num_users, num_items, embedding_dim, mlp_hidden_layers,

Uﬁer_embEddinqu item_embeddingﬁ =0H L num_cat_features, num_cat_unique_values, num_num_features):

super(NCF, self) -_.

GMF& SAIS o2tsS L~

self.user_embedding nn.Embedding(num_users, embedding_dim)
self.item_embedding = nn.Embedding(num_items, embedding dim)

AI22t, OIOIR, J2120 712l E40| HISSE D5 2010
MLP AIS0ll 2222 AI20I1, [128, 64, 32,161 2712 T e T e

E‘H HIOH}'. gﬂ“ E‘EE ME% EI'E' nn.Embedding(num_unique, embedding dim) for num_unique in num_cat_unique_values
1)

Z} MLP 23010i= RelLU 2&TIE SE0H HIME Hi=tS WO,
OI= S0 S=P GMFE= R £ Qli= ST HIME 2AIE 2S5

self.num linear = nn.Linear(num num features, embedding dim)
mlp input size = embedding dim * (2 + len(num cat unigue values) + 1)
mlp layers = []
for layer size in mlp hidden layers:
mlp layers.append(nn.Linear(mlp input size, layer size))
mlp layers.append(nn.RelLU())
mlp input size = layer size
self.mlp = nn.Sequential(*mlp_layers)
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EHE 3 pipeline

® - E =
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L
3.487838
3.116429
3.662305

3.899577
3.673032
3.882491

.
3.582812
3.224333
3.808831
4.021204
3.820996
4.030188

Catholic University of Korea

Al HIAE

3
3.675187
3.301110
3.907660
4122964
3.942516
4171573

OIS DRIO| ZSSE 2I0H St STt 2718 2! 7HAHIS0 CHOH
213+ =SS 2

1.0~5.071212] Bi2IE= E0H NMAE AIAE AIANOI0 &l 2
212101l CHOH 3=t=2= AIAL

Accuracy: 91.3U4%
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https:/ /link.springer.com/chapter/10.1007/978-3-031-61221-3_.12

https://dl.acm.org/doi/abs/10.1145/2043932.2043988

https://dl.acm.org/doi/abs/10.1145/358916.358995

https://dl.acm.org/doi/abs/10.1145/371920.372071

https://tech.kakao.com/posts/U63

https://www.rdocumentation.org/packages/recommenderlab/versions/1.0.6/topics/funkSVD

https://heegyukim.medium.com

https://dl.acm.org/doi/pdf/10.1145/3018661.3018689

https://github.com/rudolfsteiner/CollaborativeFilteringV3
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