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BT ) HELEL RS 2 40ml

> forecastitsi.arima, h—7) #H=(@=o, 0222y he W=7 SooopeeeTes
POoint Forecast Lo BO Hi 8O0 Lo 95 Hi 95

152 10.337817 4.220115 16.45552 0.98159953 19. 69404 3 A=rEa

153 9.594226 3.419428 15.76902 0.15068755 19.03777

154 9.594226 3.404587 15.78387 0.12799051 19.06046

155 9.594226 3.3B9782 15.79867 0.10534776 19.08311

156 9.594226 3.375012 15.81344 0.08275891 19.10569

157 9.594226 3. 360277 15.82818 0.06022358 19.12823

158 9.594226 3. 345577 15.84288 0.03774139 19.15071

i} 94 o3>

Among all indices:

proposed 2 as the best number of clusters
proposed 3 as the best number of clusters
proposed 4 as the best number of clusters
proposed 12 as the best number of clusters
proposed 18 as the best number of clusters
proposed 19 as the best number of clusters
proposed 20 as the best number of clusters
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K-means clustering with 3 clusters of sizes 7, 11, 19

Cluster means:

07 18 NESY 18 HE3Y 28 UESY 2% HEEY 3% WESTY 3% NESY 4f GEsY 4f GiREY
1 0.01276925 1.6834430 1.38865757 1.6631598 1.55203182 1.6708113 1.4011394 1.5257133  1.45193760
2 1,13956194  -0,4325468 0,01559152 -0,4794909 0,02348832 -0,5940363 -0.1495145 -0,3860671 0,09343533
3 -0.66445085 -0,3697940 -0.52063735 -0.3351431 -0,58539970 -0.2716463 -0.4296482 -0.3385924 -0Q,58901852

Clustering vector:
1]1211122321232333121322333323333333323
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34, A4 A (arules 7] A])
= 'inspeEt(sort‘(r‘u}es,b) suppcn"t ))
Ths support confidence coverage Tifc count
[1] {SCIO|EZZHHES00mT} = {*HD’CE'QOQ} 0.07547170 1 0.07547170 1.019231 4
[2] {=2doiEez £ HC"CrQOg} 0.075471790 1 0.07547170 1.019231 4
[3] {===23TF2357 90g} 0.05660377 1 0.05660377 1.019231 3
[4] {7t=TMs500ml1} crgog} 0.05660377 1 0.05660377 1.019231 3
[5] {==£oiold3e0} == {A-'i—.—o*gog} 0.05660377 1 0.05660377 1.019231 3
[6] {E=E=] &Y - {HfCrQOQ} 0.05660377 1 ©.035660377 1.019231 3
71 {god == {AM2Z90g} O. 05660377 1 0.05660377 1.019231 3
<dvbd ¥4 AnHA 7>
> dinspect(sort(rules,by="support’))
Ths support confidence coverage 1ift count
1.000 .48 1.000000 24
0.480 1.00 1.000000 24
1.000 0. 06 1.000000 Ed
1.000 0.06 2.0822232 2
0.125 0.48 2.083333 3
1.000 0.06 1. 000000 3
1.000 0. 06 1.000000 3
1.000 0.06 1.000000 3
1.000 0.06 1.000000 3
1.000 0.06 2.0833332 3
0.125 0.4a8 2.083333 3
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1 == 74 244

In [147]: from sklearn.decomposition import TruncatedSVD
from scipy.sparse.linalg import svds

import matplotlib.pyplot as plt
import seaborn as sns

import pandas as pd

import numpy as np

import warnings
warnings.filterwarnings("ignore")

HUTER / AR 7Hel M
In [167]: df ratings = pd.read excel('/Users/ijachun/projects/recommend-code/recommand2.x1sx")
In [168]: df_ratings

Out[168]:
erid tripi

id ratings
1
1
1
f
1

o
1 a
2 3
s 2
PR
5

4
3
ur %0 16 4
2
2

150 rows x 3 columns
In [169): df_trip = pd.read excel('/Users/ijaehun/projects/recommend-code/trip2.xlsx’)

In [170]: df ratings
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out[170]:

In [171]:

In [172]:

ratings
[ 1 1 3
1 1 2 3
2 1 3 2
3 1 4 3
a 1 5 3
145 30 17 4
146 30 10 3
147 30 16 4
148 30 7 2
149 30 2 2

TYEolE ¥Y

df_user_trip_ratings = df_ratings.pivot(
index='userid’,
columns='tripid',
values='ratings’

).£illna(0)

df_user_trip_ratings.head()

Z|%EfolE ¥y

In [171]: df_user_trip_ratings = df_ratings.pivot(

index="'userid',
columns='tripid',
values='ratings’

).fillna(0)

In [172]: df_user_trip_ratings.head()

out[172]:

In [173)

In [174]:

out[174]:

In [175]:

out[175]:

In [176]:

out[176]:

In [177]:

out[177]:

[1., 3., 3., ..., 0., 0., 0.1,

[0., 0.y Ouy wuuy 0., 0., 0.7,

[0., Ouy Ouy wuuy 0., 0., 0.7,

[0., 0.p 0.y wuuy 0., 0., 0.1,

[0y By 0y wog Gy Ougg 02113
matrix.shape

(30, 41)

user_ratings_mean.shape

(30,)

matrix_user_mean.shape

(30, 41)

tripid 1 2 3 4 5 6 7 8 9 10 .. 32 33 34 35 36 37 38 39 40 4
userid
1 30 30 20 30 3.0 00 00 00 00 00 .. 00 0.0 00 0.0 00 00 00 0.0 00 0.0
2 10 30 30 10 00 1.0 00 0.0 00 00 .. 0.0 00 00 00 00 00 00 00 00 00
3 00 00 00 00 00 00 20 3.0 30 30 .. 00 0.0 00 00 00 00 00 00 00 00
4 00 00 00 00 00 00 30 3.0 20 30 .. 00 0.0 00 00 00 00 00 00 00 00
5 00 00 00 00 00 00 30 1.0 30 10 .. 0.0 00 00 00 00 00 00 00 00 00
5 rows x 41 columns
M8 B - BE "2 3te 7E
: matrix = df user trip ratings.values
user_ratings_mean = np.mean(matrix, axis = 1)
matrix_user_mean = matrix - user_ratings_mean.reshape(-1, 1)
matrix
array([[3., 3., 2., ..., 0., 0., 0.],

23
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In [178]: pd.DataFrame(matrix_user_mean, columns = df user_trip_ratings.columns).head()

out[178]:
tripid 1 2 3 4 5 6 7 8 9 10 . 32 33 34 3
0 2.658537 2658537 1.658537 2.658537 2.658537 -0.341463 -0.341463 -0.341463 -0.341463 -0.341463 .. -0.341463 -0.341463 -0.341463 -0.34146
1 0780488 2780488 2.780488 0.780488 -0.219512 0.780488 -0.219512 -0.219512 -0.219512 -0.219512 .. -0.219512 -0.219512 -0.219512 -0.21951
2 -0.317073 -0.317073 -0.317073 -0.317073 -0.317073 -0.317073 1682027 2.682027 2.682027 2.682927 .. -0.317073 -0.317073 -0.317073 -0.31707
3 -0.341463 -0.341463 -0.341463 -0.341463 -0.341463 -0.341463 2658537 2.658537 1.658537 2.658537 .. -0.341463 -0.341463 -0.341463 -0.34146
4 -0.243902 -0.243902 -0.243902 -0.243902 -0.243902 -0.243902 2.756098 0.756098 2.756098 0.756098 .. -0.243902 -0.243902 -0.243902 -0.24390

5 rows x 41 columns

Solzk 23
In [179]: U, sigma, Vt = svds(matrix_user_mean, k = 4)

In [180]: print(U.shape)
print (sigma.shape)
print (Vt.shape)
(30, 4)

(4,)
(4, 41)

In [181]: sigma = np.diag(sigma)
In [182]: sigma.shape

out[182]: (4, 4)

In [183]: sigma[0]

Out[183]): array([11.0038702, O. , 0. , 0. 1)

In [184]: sigma[l]

Out[184]: array([ 0. , 11.93833491, 0. , 0. n
In [185]: svd_user_predicted ratings = np.dot(np.dot(U, sigma), Vt) + user_ratings mean.reshape(-1, 1)

In [186]: df_svd preds = pd.DataFrame(svd_user_predicted ratings, columns = df_user_trip ratings.columns)
df_svd_preds.head()

out[186]:
tripid 1 2 3 4 5 6 7 8 9 10 .. 32 33 34 35

0 2069918 3061668 2212732 1905004 0.328543 1.202657 0.666667 0.080289 0.588313 0.206050 .. -0.110576 0.104669 0.054677 0.188933 -0.(

1 1677299 2562166 1.878331 1.355639 0.152935 0712161 0.298757 -0.053814 0213142 0033332 .. -0.122806 0.094593 0.039837 0.115663 -0.(

2 -0.200903 -0.452718 0.655502 0.273079 1475844 0.731315 1.817140 1.013876 2.273924 1.150160 .. -0.231847 0.072975 0.096097 0.223434 0.

3 -0.108875 -0.543009 0.812296 0.197543 1.578826 0.722209 1954426 1.084108 2.398098 1.239854 .. -0.247561 0.083665 0.105656 0.239992 O.(

4 -0102855 -0.340485 0.596471 0344554 1264833 0.742179 1646453 0856954 2.034289 0.991208 .. -0.266265 -0.013378 0.010230 0.144026 -O.(

5 rows x 41 columns

In [187]: df_svd preds.shape

out[187]: (30, 41)

In [188]: def recommend trip(df_svd preds, user_id, ori_trip df, ori_ratings_df, num recommendations=5):
user_row_number = user_id - 1
sorted_user_predictions = df_svd_preds.iloc[user_row_number].sort_values(ascending=False)
user_data = ori_ratings_df[ori_ratings_df.userid == user_id]
user_history = user_data.merge(ori_trip df, on = 'tripid').sort_values(['ratings'], ascending=False)
recommendations = ori_trip df[~ori_trip df['tripid'].isin(user_history['tripid'])]

T ions = r ions.merge( pd.DataFrame(sorted_user_predictions).reset_index(), on = 'tripid')

ions = ions.rename(columns = {user_row_number: 'Predictions'}).sort_values('Predictions', asc

return user_history, recommendations

In [189]: already rated, predictions = recommend trip(df_svd preds, 4, df_trip, df ratings, 10)

In [190]: already rated.head(10)

out[190]:
userid tripid ratings title
0 4 7 3 &2
1 4 8 3 a3
3 4 10 3 =g
4 4 N 3 8¥
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In [189]: already rated, predictions = recommend_trip(df_svd preds, 4, df_trip, df_ratings, 10)

In [190]: already_rated.head(10)

out[190]:
userid tripid ratings title

0 4 7 3 &%
1 4 8 &
3 410 3 =g
4 4 n 3 89
2 4 9 2 89

In [191]: predictions

out[191]:
tripid  title Predictions
4 5 & 1578826
2 3 HEE 0812296
2% 0781851
5 6 7 0722209
35 41 HH 0716939
34 40 UM 0498814
15 21 HFE 0461278
8 14 EH 0416204
33 39 @Y 0389751

1 17 s 0.370386
9o 2= FAAAE FAA FE, AFLE,
< Adp e nw Fal, AFE, ¥F £2
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In [191]: predictions

out[191]:
tripid  title Predictions

4 5 S8 1578826

2 3 HMEZ  0.812296
13 19 3% 0781851
5 6 7l 0722209
41 HH 0716939

34 40 UM 0498814
HE 0461278

8 14 &3 0416204
33 39 #Y 0389751

1 17 & 0.370386
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[1] https://imweb.me/

[2] http://www.swing2app.co.kr/
[3] https://stonecap.imweb.me/
[4] https://qr.naver.com/



