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Ipip install scikit-surprise

Requirement
Requirement
Requirement
Requirement
Requirement

[
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already satisfied:
already satisfied:
already satisfied:
already satisfied:
already satisfied:
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from surprise import SVD
from surprise import Dataset
from surprise.model_selection import cross_validate

data = Dataset.load_builtin('mI-100k",

data.raw_ratings[:10]
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(collaborative filtering)
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scikit-surprise in /usr/local/lib/python3.6/dist-packages (1.
joblib>=0.11 in /usr/local/lib/python3.6/dist-packages (from
scipy>=1.0.0 in /usr/local/lib/python3.6/dist-packages (from
numpy>=1.11.2 in /usr/local/lib/python3.6/dist—-packages (from
six>=1.10.0 in /usr/local/lib/python3.6/dist-packages (from sc

n n —

»

prompt=False)

[('196', '242', 3.0, '881250949'),
('186', '302', 3.0, '891717742'),
('22', '377', 1.0, '878887116'),
('244', '51", 2.0, '880606923'),
('166', '346', 1.0, '886397596")
('298', '474', 4.0, '884182806'),
(115", '265', 2.0, '881171488"),
('253', '465', 5.0, '891628467")
('305', '451', 3.0, '886324817')
('6', '86', 3.0, '883603013")]

mndal = QUN()



cross_validate(model, data, measures=['rmse', 'mae'], cv=5, verbose=True)

Evaluating RMSE, MAE of algorithm SVD on 5 split(s).

Fold 1 Fold 2 Fold 3 Fold 4 Fold 5 Mean Std
RMSE (testset) 0.9427 0.9378 0.9329 0.9418 0.9254 0.9361 0.0064
MAE (testset) 0.7431 0.7386 0.7359 0.7439 0.7309 0.7385 0.0048
Fit time 5.58 5.34 5.24 5.20 5.24 5.32 0.14
Test time 0.17 0.30 0.16 0.23 0.17 0.21 0.05
{'fit_time': (5.575346231460571,
5.339720964431763,
5.244369983673096,
5.203389406204224 ,
5.237919330596924) ,
"test_mae': array([0.74308601, 0.73858803, 0.73590473, 0.74392579, 0.73094354]),
"test_rmse': array([0.94269075, 0.93779508, 0.93291731, 0.94179669, 0.92540326]),
"test_time': (0.17316055297851562,
0.30106210708618164,
0. 15856289863586426,
0.22566938400268555,
0.16959857940673828) }
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import numpy as np
from surprise import Dataset
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data = Dataset.load_builtin('mI-100k', prompt=False)
raw_data = np.array(data.raw_ratings, dtype=int)



raw_datal:, 0] —= 1
raw_datal:, 1] —= 1

n_users = np.max(raw_datal:, 0])
n_movies = np.max(raw_datal:, 1])
shape = (n_users + 1, n_movies + 1)
shape

(943, 1682)
adj_matrix = np.ndarray(shape, dtype=int)

for user_id, movie_id, rating, time in raw_data:
adj_matrix[user_id][movie_id] = 1.

adj_matrix
array([[1, 1, 1, ..., 0, 0, 0],
[1, 0,0, ..., 0, 0, 0],
[0, 0, 0, ..., 0, 0, 0],
[1,0,0, ..., 0, 0, 0l
[0, 0,0, ..., 0, 0, 0],
[0, 1,0, ..., 0,0, 0]

my_id, my_vector = 0, adj_matrix[0]
best_match, best_match_id, best_match_vector = -1, -1, []

for user_id, user_vector in enumerate(adj_matrix):
if my_id != user_id:
similarity = np.dot(my_vector, user_vector)
if similarity > best_match:
best_match = similarity
best_match_id = user_id
best_match_vector = user_vector

print('Best Match: {}, Best Match ID: {}'.format(best_match, best_match_id))

Best Match: 183, Best Match ID: 275

recommend_list = []
for i, log in enumerate(zip(my_vector, best_match_vector)):
logl, log2 = log
if logl < 1. and log2 > 0.:
recommend_| ist.append( i)
print(recommend_list)

[272, 273, 275, 280, 281, 283, 287, 288, 289, 290, 292, 293, 297, 299, 300, 301, 302, 306, 31
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my_id, my_vector = 0, adj_matrix[0]
best_match, best_match_id, best_match_vector = 9999, -1, []

for user_id, user_vector in enumerate(adj_matrix):
if my_id != user_id:
euclidean_dist = np.sart(np.sum(np.square(my_vector — user_vector)))
if euclidean_dist < best_match:
best_match = euclidean_dist
best_match_id = user_id
best_match_vector = user_vector

print('Best Match: {}, Best Match ID: {}'.format(best_match, best_match_id))

Best Match: 14.832396974191326, Best Match |D: 737

recommend_list = []
for i, log in enumerate(zip(my_vector, best_match_vector)):
logl, log2 = log
if logl < 1. and log2 > 0.:
recommend_| ist.append(i)
print(recommend_list)

(297, 312, 317, 342, 356, 366, 379, 384, 392, 402, 404, 407, 417, 422, 428, 433, 448, 454, 4¢
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def compute_cos_similarity(vl, v2):
norml = np.sart(np.sum(np.square(vi)))
norm2 = np.sart(np.sum(np.square(v?2)))
dot = np.dot(v1, v2)
return dot / (normi * norm2)

my_id, my_vector = 0, adj_matrix[0]
best_match, best_match_id, best_match_vector = -1, -1, []

for user_id, user_vector in enumerate(adj_matrix):
if my_id != user_id:
cos_similarity = compute_cos_similarity(my_vector, user_vector)
if cos_similarity > best_match:



best_match = cos_similarity
best_match_id = user_id
best_match_vector = user_vector

print('Best Match: {}, Best Match ID: {}'.format(best_match, best_match_id))

Best Match: 0.5278586163659506, Best Match ID: 915

recommend_| ist = []
for i, log in enumerate(zip(my_vector, best_match_vector)):
log1, log2 = log
if logl < 1. and log2 > 0.:
recommend_l ist.append(i)
print(recommend_list)

[272, 275, 279, 280, 283, 285, 289, 294, 297, 316, 317, 355, 365, 366, 368, 379, 380, 381, 3¢
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adj_matrix = np.ndarray(shape, dtype=int)
for user_id, movie_id, rating, time in raw_data:
adj_matrix[user_id][movie_id] = rating

adj_matrix
array([[5, 3, 4, ..., 0, 0, 0],
(4, 0,0, ..., 0,0, 0],
[0, 0, 0, ..., 0, 0, 0],
[5.0,0, ....0, 0, 0],
[0, 0, 0, ..., 0, 0, 0],
[0,5,0, ...,0,0, 011)

my_id, my_vector = 0, adj_matrix[0]
best_match, best_match_id, best_match_vector = 9999, -1, []

for user_id, user_vector in enumerate(adj_matrix):
if my_id != user_id:
euclidean_dist = np.sart(np.sum(np.square(my_vector — user_vector)))
if euclidean_dist < best_match:
best_match = euclidean_dist
best_match_id = user_id
best_match_vector = user_vector

print('Best Match: {}, Best Match ID: {}'.format(best_match, best_match_id))

Best Match: 55.06359959174482, Best Match |D: 737

my_id, my_vector = 0, adj_matrix[0]
best_match, best_match_id, best_match_vector = -1, -1, []

for user_id, user_vector in enumerate(adj_matrix):
if my_id != user_id:



cos_similarity = compute_cos_similarity(my_vector, user_vector)
if cos_similarity > best_match:

best_match = cos_similarity

best_match_id = user_id

best_match_vector = user_vector

print('Best Match: {}, Best Match ID: {}'.format(best_match, best_match_id))

Best Match: 0.569065731527988, Best Match ID: 915
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from surprise import KNNBasic, SVD, SVDpp, NMF
from surprise import Dataset
from surprise.model_selection import cross_validate

data = Dataset.load_builtin('mI-100k', prompt=False)

« KNNS Ar8¢t &g 2HE

model = KNNBasic()
cross_validate(model, data, measures=['rmse', 'mae'], cv=5, n_jobs=4, verbose=True)

Evaluating RMSE, MAE of algorithm KNNBasic on 5 split(s).

Fold 1 Fold 2 Fold 3 Fold 4 Fold 5 Mean  Std

RMSE (testset)  0.9709 0.9827 0.9802 0.9793 0.9829 0.9792 0.0044
MAE (testset) 0.7656 0.7775 0.7744 0.7748 0.7746 0.7734 0.0040
Fit time 0.51  0.89 1.09 1.05 0.74 0.86 0.21
Test time 8.05 9.70 874 7.32 495 7.75 1.60
{"fit_time': (0.5121352672576904,

0.8882136344909668,

1.0900905132293701,

1.0476303100585938,

0.7413156032562256)

'test_mae': array([0.76562393, 0.77747496, 0.77441941, 0.77479543, 0.77456531]),



'test_rmse': array([0.9708966 , 0.98267572, 0.98020036, 0.97929729, 0.9828672 ]),
'test_time': (8.050374031066895,

9.699503898620605,

8.741411924362183,

7.318125486373901,

4.95406699180603) }

« SVDE A8 &Y EHTY

model = SVD()
cross_validate(model, data, measures=['rmse', 'mae'], cv=5, n_jobs=4, verbose=True)

Evaluating RMSE, MAE of algorithm SVD on 5 split(s).

Fold 1 Fold 2 Fold 3 Fold 4 Fold 5 Mean Std
RMSE (testset) 0.9400 0.9290 0.9356 0.9437 0.9282 0.9353 0.0060
MAE (testset) 0.7409 0.7331 0.7377 0.7442 0.7319 0.7376 0.0046
Fit time 13.97  18.90 18.72 16.30 11.89 15.96 2.71
Test time 0.74 0.58 0.49 0.27 0.17 0.45 0.21
{"fit_time': (13.974446058273315,
18.89618730545044,
18.7170729637146,
16.29688048362732,
11.891000032424927) ,
'test_mae': array([0.7408756 , 0.73314768, 0.73766516, 0.74422208, 0.73194841]),
"test_rmse': array([0.93996311, 0.9290289 , 0.93560129, 0.94368402, 0.92816236]),
"test_time': (0.7377383708953857,
0.5759871006011963,
0.49132299423217773,
0.27324819564819336,
0.1672205924987793) }
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model = NMF()
cross_validate(model, data, measures=['rmse', 'mae'], cv=5, n_jobs=4, verbose=True)

Evaluating RMSE, MAE of algorithm NMF on 5 split(s).

Fold 1 Fold 2 Fold 3 Fold 4 Fold 5 Mean Std
RMSE (testset) 0.9662 0.9604 0.9621 0.9560 0.9702 0.9630 0.0049
MAE (testset) 0.7612 0.7556 0.7537 0.7519 0.7626 0.7570 0.0042
Fit time 14.82 17.13 17.52 14.42 10.29 14.84 2.58
Test time 0.63 0.47 0.37 0.23 0.15 0.37 0.17
{'fit_time': (14.820716381072998,
17.131567001342773,
17.516273260116577,
14.417865753173828,
10.291304588317871) ,
"test_mae': array([0.76116267, 0.75558215, 0.75372702, 0.75194439, 0.76260488]),
"test_rmse': array([0.96616144, 0.96039728, 0.96210057, 0.95597419, 0.97022152]),
'test_time': (0.6335909366607666,
0.46609950065612793,
0.3656599521636963,
0.22645902633666992,
0.14545345306396484 ) }
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mode! = SVDpp()

cross_validate(model, data, measures=['rmse', 'mae'], cv=5, n_jobs=4, verbose=True)

Evaluating RMSE, MAE of algorithm SVDpp on 5 split(s).

Std

Fold 1 Fold 2 Fold 3 Fold 4 Fold 5 Mean
RMSE (testset) 0.9149 0.9261 0.9167 0.9165 0.9244 0.9197 0.0046
MAE (testset) 0.7159 0.7284 0.7182 0.7183

Fit time

676.50 683.31

686.57

681.58

0.7260 0.7214 0.0049

171.57 579.91

Test time 13.38 12.55

{'fit_time': (676.5016534328461,
683.3073282241821,
686.5719385147095,
681.5794744491577 ,
171.572913646698) ,

10.77 10.97  3.31 10.20

204.19
3.58

'test_mae': array([0.71594466, 0.72840029, 0.71823662, 0.71827375, 0.72598643]),
'test_rmse': array([0.91492858, 0.92608502, 0.91665549, 0.91648892, 0.92435956]),

'test_time': (13.382498025894165,
12.549978017807007,
10.767088174819946,
10.972210168838501,
3.3140053749084473) }
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import numpy as np

2O Z QAL 7|

from sklearn.decomposition import randomized_svd, non_negative_factorization

from surprise import Dataset

data = Dataset.load_builtin('mI-100k', prompt=False)
raw_data = np.array(data.raw_ratings, dtype=int)
raw_datal:, 0] —= 1

raw_datal:, 1] —= 1

n_users = np.max(raw_datal:, 0])
n_movies = np.max(raw_datal[:, 1])
shape = (n_users + 1, n_movies + 1)
shape

(943, 1682)

adj_matrix = np.ndarray(shape, dtype=int)
for user_id, movie_id, rating, time in raw_data:
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adj_matrix[user_id][movie_id] = rating

adj_matrix
array([[5, 3, 4, ..., 0, 0, 0]
(4, 0, 0, ..., 0, 0, 0]
[0, 0, 0, ..., 0, 0, 0]
[5.0,0, ...,0 0, 0],
[0, 0, O, , 0, 0, 0],
[0, 5,0, ..., 0,0, 0]])

U, S, V = randomized_svd(adj_matrix, n_components=2)
S = np.diag(S)

print(U.shape)
print(S.shape)
print(V.shape)

(943, 2)
(2, 2)
(2, 1682)

np.matmul (np.matmul (U, S), V)

91732663e+00,
24907189e-04,
85777226e+00,

3. .47276644e+00, 7.98261988e-01, ...,
6.

1.

5.38862978e-03,

8.

2.

.41100852e-02, 1.36545878e-02],

.96191175e-01,  5.05705740e-01, ...,
.77237914e-03, 5.26968095e-04],
2.
-1.

array([[
[

[ 8.94989517e-01,

92094923e-03,

.71578497e-01, 51738682e-01, ...,
.39937171e-04, 25733753e-04],

Ol — — ) — —

[ 9.92051955e-01,
.89019297¢-03,
[ 1.30425401e+00,
-4.20677765e-04,
[ 2.82999397e+00,

2.02091492¢-03,

.10814957e-01, 70363365¢-01, ...,
.34221962e-04, 66612193e-04],
.27669941e-01, 50080165e-01, ...,

2.

2.

2.
.30525683e-03, 5.28069948e-03],

6.

8.

.70812247e-01, 16871694e-01, ...,
.67740813e-03, 03107892e-03]1])

0 O O 01 O N

my_id, my_vector = 0, U[0]
best_match, best_match_id, best_match_vector = -1, -1, []

for user_id, user_vector in enumerate(U):
if my_id != user_id:
cos_similarity = compute_cos_similarity(my_vector, user_vector)
if cos_similarity > best_match:
best_match = cos_similarity
best_match_id = user_id
best_match_vector = user_vector



print('Best Match: {}, Best Match ID: {}'.format(best_match, best_match_id))

Best Match: 0.9999942295956324, Best Match ID: 235

recommend_list = []
for i, log in enumerate(zip(adj_matrix[my_id], adj_matrix[best_match_id])):
logl, log2 = log
if logl < 1. and log2 > 0.:
recommend_| ist.append(i)
print(recommend_list)

(272, 273, 274, 281, 285, 288, 293, 297, 303, 306, 312, 317, 327, 332, 369, 410, 418, 419, 42
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my_id, my_vector = 0, V.T[O]
best_match, best_match_id, best_match_vector = -1, -1, []

for user_id, user_vector in enumerate(V.T):
if my_id != user_id:
cos_similarity = compute_cos_similarity(my_vector, user_vector)
if cos_similarity > best_match:
best_match = cos_similarity
best_match_id = user_id
best_match_vector = user_vector

print('Best Match: {}, Best Match ID: {}'.format(best_match, best_match_id))

Best Match: 0.9999999951364141, Best Match 10: 1287

recommend_list = []
for i, user_vector in enumerate(adj_matrix):
if adj_matrix[i][my_id] > 0.9:
recommend_| ist.append(i)
print(recommend_list)

[0, 1, 4, 5, 9, 12, 14, 15, 16, 17, 19, 20, 22, 24, 25, 37, 40, 41, 42, 43, 44, 48, 53, 55, E
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adj_matrix

array([[5, 3, 4, ..., 0, 0, 0],
(4, 0, 0, ..., 0, 0, 0],
[0, 0, 0, ..., 0,0, 0],



(5, 0,0, ..., 0,0, 0],
(0, 0,0, ..., 0,0, 0],
[0, 5,0, ..., 0,0, 0]])

A, B, iter = non_negative_factorization(adj_matrix, n_components=2)

/usr/local/lib/python3.6/dist—packages/sklearn/decomposition/_nmf.py:1035: FutureWarning: The
"with decomposition.NMF.", FutureWarning)

np.matmul (A, B)

array([[3.71104264e+00, 1.48479168e+00, 7.39555460e-01, ...,
3.64527240e-03, 1.45529915e-02, 1.44128043e-02],
[2.11741453e+00, 2.36714794e-01, 5.51608606e-01, ...,
4.76734106e-03, 2.42251968e-05, 0.00000000e+00],
[9.85442664e-01, 1.10166835e-01, 2.56718108e-01, ...,
2.21871589e-03, 1.12743830e-05, 0.00000000e+00],

[1.04461959e+00, 1.16782475e-01, 2.72134315e-01, ...,
2.35195223e-03, 1.19514222e-05, 0.00000000e+00],
[1.45792711e+00, 5.42098425e-01, 2.99296604e-01, ...,
1.61354978e-03, 5.15828358e-03, 5.10697448e-03],
[2.44658344e+00, 9.41435198e-01, 4.95519523e-01, ...,
2.56806810e-03, 9.08652606e-03, 8.99752500e-03]])

. AMBX}7|gt A

my_id, my_vector = 0, U[0]
best_match, best_match_id, best_match_vector = -1, -1, []

for user_id, user_vector in enumerate(U):
if my_id != user_id:
cos_similarity = compute_cos_similarity(my_vector, user_vector)
if cos_similarity > best_match:
best_match = cos_similarity
best_match_id = user_id
best_match_vector = user_vector

print('Best Match: {}, Best Match ID: {}'.format(best_match, best_match_id))

Best Match: 0.9999942295956324, Best Match |D: 235

recommend_l ist = []
for i, log in enumerate(zip(adj_matrix[my_id], adj_matrix[best_match_id])):
logl, log2 = log
if logl < 1. and log2 > 0.:
recommend_| ist.append(i)
print(recommend_list)

[272, 273, 274, 281, 285, 288, 293, 297, 303, 306, 312, 317, 327, 332, 369, 410, 418, 419, 42
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my_id, my_vector = 0, V.T[O]
best_match, best_match_id, best_match_vector = -1, -1, []

for user_id, user_vector in enumerate(V.T):
if my_id != user_id:
cos_similarity = compute_cos_similarity(my_vector, user_vector)
if cos_similarity > best_match:
best_match = cos_similarity
best_match_id = user_id
best_match_vector = user_vector

print('Best Match: {}, Best Match ID: {}'.format(best_match, best_match_id))

Best Match: 0.9999999951364141, Best Match 1D: 1287

recommend_list = []
for i, user_vector in enumerate(adj_matrix):
if adj_matrix[i][my_id] > 0.9:
recommend_| ist.append(i)
print(recommend_list)

[0, 1, 4, 5, 9, 12, 14, 15, 16, 17, 19, 20, 22, 24, 25, 37, 40, 41, 42, 43, 44, 48, 53, 55, E
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