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q1_C(AZXEE), 1 D (AXXEF) S J B > sports_exp =="1' g11_3.D(BY), q12_3.D (5Y) = 3|y AT X & -> sports_hope == 7'
q1_C(AEXEL), g1 D (ARXES) S B & -> sports_exp == "0 q11_3.D (L), q12_3 D (2 L) = 3| AT X & > sports_hope == 0’

sports_hope
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from sklearn.metrics import matthews_corrcoef

sports_hope

sports_hope = h21[' ]-values
sports_exp = h21[ 7
z round(matthews_corrcoef(sports_hope, sports_exp), 3))

print('F #H=" H=

sports_exp
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|
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import scipy.stats as stats

result = stats.chi2 contingency(observed = sports crosstab)
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weekly worked gender age edu family mamiage householder income

PN = Q5t =0
[(HppEioz B2 EH| ASY Hay 5 1 1 s 3 3 2 1
step(Im(formula = dfitarget — weekly worked_2 + gender_2 + age 2

age_3 + age 4 + age 5 + age_6 + age 7 edu_2 + edu_3 edu_4
family_2 + family_3 + marriage_3 + householder_2 + income_2
income_3 income_4 + income_5 income_6 income_7 + city_10
city 11 + city 12 city_ 13 + city_14 city_ 15 city_17

city_ 2 city_3 + city 4 city_5 + city 6 + city 7 + city 8 + |
city_9, data df), direction both”

(FUZFOE, 28, U, o=, AT AL 272, 2 B
E

(@)
Z04E, I17AS) £ 87f 0| LO|#50| &

i

target (0/1)2 E36l= Zgo=

RandomForest, GradientBoosting A2

'sports_exp'ZHE ‘target’' © 2 ZHY B1H

2IetFHE T O[E0)| §i= 10CH, 70CH O|f2f A A K|




: [1e, 1001,
, 8, 18, 12]

-
L

: [8, 16, 28]

rf_clf assifier{random_state = 8, n_jobs
prid_cv i rf_clf, param_grid = params, cv =
prid_cv.fit(train_X, train_y)

print{'E = SFHO|H IREH|E: ', grid _cv.best params_)

print('Z 10 HE EH=EL. ' format(grid_cv.best_score ))

oHOIH Dh2HOIES - ax_depth®: 8, 'min_samples_leaf": 12, 'min_samples_split': 8, "n_estimators': 10}

max_depth = 8, min_samples_leaf = 12,

min_sample_split = 8, n_estimators = 10

Accuracy Score: 0.724

HMEtE It o =2 aafc|o

np.linspace(8.1, 1, 18
range(l, 4)

gb_clf G szifier(random_state = @)

prid_cv = ( hCw (| f, param_grid = params, cv = 3, n_jobs = -1)
prid_cv.fit{train_X, train_y)

print('EE SH|H OH2HIE: °, grid_cv.best_params_)
print{"Z 0 H=E HEL. ' format(grid_cv.best_score_))
2= FH|H DIEHIEl: {'learning rate': @.2, 'max depth': 3, 'max_features': 2, 'n_estimators': 45}

HD H=

max_depth = 3, learning_rate: 0.2

max_features = 2, n_estimators = 45

Accuracy Score: 0./33

RAE ¥ A2 Y
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{"learning_rate"': 0.7000000000000001,
‘'max_depth': 4,
"max_features"”

'n_estimators"

Train accuracy score is @8.737

Test Accuracy for gradient boost is @.726

Train accuracy score: 0./37

Test accuracy score: 0.726

from sklearn.model_selection import train_test_split

df_gb = df[['gender', 'city', 'age"', 'edu', "target']]

train_gb, test gb = train_test split{df gb, test size = 8.3, random state = 8, stratify = df[ tar
train_X_pgb = train_gb[train_gb.columns[:-1]]

train_y_gb = train_gb[train_gb.columns[-1:]]

test X pgb = test pgb[test pgb.columns[:-1]]

test_y_gb = test_gb[test_gb.columns[-1:]]

train_X_dummy_gh = pd.get_dummies(train_X gh, columns
test X dummy_gb = pd.get dummies (test X pb, columns = [

from sklearn.model selection import GridSearchCW

from sklearn.ensemble import GradientBoostingClassifier

params { 'n_estimators' : range(5, 58, 18},
max_depth" : range(3, 5),
arning_rate' : np.linspace(8.1, 1, 14),
nax_features" @ range(l, 4)

"
H

gb_clf = GradientBoostingClassifier(random_state = @)
prid_cv = GridSearchCV(gb_clf, param_grid = params, cv = 3, n_jobs = -1}
prid_cv.fit(train_X_ dummy gb, train_y_gh)

print(" =& SH0|H LH2HOIE]: *, erid cv.best params_)
print('Zd HZE B=EL: [:.4F}".format(grid_cv.best _score )}

model = GradientBoostingClassifier(n_estimators = 15, learning_rate = 8.7,
max_depth = 4, max_features = 1, random _state = @)
model.fit(train_X_dummy_gh, train_y_gh)

pred_y = model.predict(train_}X_dummy_gh)

train_acc = accuracy_score(y_true = train_y _gb, y_pred = pred_y)
print("Train accuracy sc iz', round(train_acc, 3))
prediction_gb = model.predict({test X dummy gb)

print("Test Accuracy for gradient boost is', round(metrics.accuracy_score(prediction_gb, test_y gh), 31}

‘edu"], drop_first =T
'], drop_first =T



Feature Importance Top 20 of Gradient Boost
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Name Description

MormalPredictor EREZE 7183 5t G| 0|E 4 (trainset) 2] EE(rating) XA HESHH WEE o= ZAZE.

BaselineOnly User2t ltem?| BaselineE 0| 8¢ €8 K& 1155

KMMBasic 7| 2% 0l B HEHE(Collaborative Filtering) 2 102|5.

KMMNWithMeans 7| 2% 0l E@HEE I (Collaborative Filtering) X0 2|F, £71HS 2 HRIHE OEDL
KMNNWithZ5core 7|EE 0l EHEE Y (Collaborative Filtering) T E|1E, FAMEHLE zscore B2 S HEFICL
KNMNBaseline 7| 2% 0l B HEEE(Collaborative Filtering) X 12| &, F7tE 2. E baselines DoiFELCL
SvD E0|ZF £oj(svD) E1L2F, WEE2 PrizeM| M Simon Funk® 2|31A {351 E.

SWD++ 012t 2o(SVD++) TAEE, FHEEE LAA rating0| CEHEICH

NMF Non-negative ZEE

(x|

ZIE{2l(Collaborative Filtering) @ 12|& 2t £0[2f £28H(SVD)

CHESQ! Of: W21 Qot 2 A AR

item 211 212 212 214 215 216 217 218

user

250 3 4 2

291 4 4 4 4
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= card.loc[card[ "gb3"]
= rcundfrard: v

ql, g3 = card[ "avg_spe

igr = g3 - gl

df = card.loc[card] 5 d'] < g3 + 1.5 # igr]
¢ to_drop = df.loc [|:.|+ vim'] == @].index|

df .drop(index_to_drop, axis = @)

=

df . groupby ([ "vl', ex_ccd', 'cln_age_r',

= ruundfnﬂu - dF[ "
new_df["c
new_df[ v

bins = pd.cut{new df['avg spend
mew dr[ rating'] = bins

1, 5, labels

recommend_df = new _df[['as_person’
recommend_df.columns = ["us

recommend_df['rating'].astype(int)

Im"] / new_df[ "usec

] + new_dif[ "sex_ccd

2'7).sum()

1, -1}.astype(int)

'‘gb3 == ‘AT ASIE & £
gb2' =="ALXZELON or 'gh2' == "2=37 <= 2 &
avg_spend’ ZE Hd: B gl ALSH ZE 22 4d
‘avg_spend’' & g3 + 1.5*IQR ECt 2 & XA

vim' (F=4)0[ 021 & XA (Off X[ = T

'as_person *%1 A userld’(kf%ﬂ)i At
rating' ZHE 44 ‘avg_spend (Brsad)S CHA 12t =2
LI+01 2t 22 BEHOZ 5

FUAAHO| M-S HIOIH Y e

S
O oo



<rating &>

o 24 %E
© 228
200 198 206 1-unigue()
164 array(['HIHAZEZ", *
150
PR ARX HA DI AT, AT
100
54 B
N <G|o|E] HAl>
0 {rating_scale = ({1, 5)}
1 2 3 4 5 data . load_from_df{recommend_df

, reader = reader)

=5 Me0

184 380[ B2 Cra(multi-modal)Z £

=5 ME0

surprise 2t0| 2242 |0 A X|A|3H OB HAl AHE

[@)

850 rows x 3 columns




8ot

[KNNBaseline]

S|, 75, 1887,

1, param_grid = param_grid)

gs.fit(data)
Best RMSE Score:

{'bsl_options": {"method": 5 g": 1}, : 28, "verbose': False,

: 8.1, 'reg_all": 9.820002020000000004} X . ) . . i
'sim options': {"name’': "pearson_baseline", 'min_support': 1, 'user_based®': True}}

bsl_options = {'method" : ‘als’, req' : 1}, k = 28,
n_factors = 50, Ir_all = 0.1, reg_all 0.02

RMSE: 0.769

from surprise i accuracy
model = SVDM{n_factors = 58, 1r_all = 8.1, reg_all = @.82)
model.fit{trainset)

predictions = model.test(testset)

sim_options = {'name’ : ‘pearson_baseline’, 'min_support” 1, user_base’ :[True]}

RMSE: 0.735

rint( "5 IMSE: accuracy.rmse(predictions))
= -,

predictions
primt( "k .rmse(predictions))

RMSE: @.7575 RMSE: ©.7101

Test set RMSE: 0./757 Test set RMSE: 0.719

SVD RMSE: 8.7574913511318275 @.719897 2687158229




S K=l
1O

Oz

HAAH -HE [Gll] =0 A= 30LH EHJ0lAH 21 =80h= AXAE?

KNNBaseline

<KNNBaseline THO| ME H A=
ST M CHEF & TE: 3.1
diAAZ= M HEF Hlar BE:
3| M HEt HA BE: 2.3
THEH M OE M TE: 3.0
A OHEE ML BE: 4.9

JHE FHes 28 E5= 94, ] BE=E 4.9 = HEELILH

<zl EE>

userld
AMEM30
M=M30
MEM30
AEM30

MEM30

XZ0f At 300 FdoAHl= "EA S = AILXH[ZEAAH S5 AXLXE =



ALX O[O Ol &

M
-

<K|

e, MS2S HIH O|R(1+2+3 =2l)

60.0

68.70

1.7H
2021

N
il

12 AlZE

.

o
=22

26.10

45.70
65.00

1.79H

2020

DA =
L O T —

HIFO O] F (1+2+3 =71)>

16.90

23.10

43,60 41.10
67.80 70.00
1.8 1.3
2018 2018

A=A 2SI ES

k=i
251

O 2xs2sitsrztns

® 3 4= TS0 O3 AL

[=]
=
=

& o
or
OansigE2g S

@ syszsr=Hesy

=
=



J 05 Az% 509 g4
AT 7|1 0@ 24

X|ofg 01 & ALLX OIEIE S PES| Z7| L 01710] HIS @aores i o

= O

2t CAE O7HYE R AX2S 27| = A HIE

30
<~~~~
—_—
25 ~~~~
—y
<20 -
S -~
W —
g
€ 15
¥
E
&
10
| II|II
0
Az | s mz as 371 ZE Mg 22 HE o #gt

=29 29.8% = I1at B ,%FWSQ%EAEXijf Hojo

> X[ 2 kj0|7F 2 0]97




J o5 2z 5| 0|Q &4

CHE X|Q8 M SA|A A2 - FATE m=c sx59s 0 opg o150t 22 x|od 0|5

N|Z=Al

Ql4L: 493538 Q11 656,702
SUAZF A 5AT SIAKE A 63
_____________ L 2 000 &} EOT+
8,813 /A A% 10,7655 /A AL

1.5 EA| 25 A0 SHUP 5822 EE 0 g 2. MlsAlE CHE| Q112 A|HB HXPEF




= dE2 T AHFAN

H

ma

al

"y

KF
K|

<

e

j0

2. ALXH| A}

Jlo

+oles 28 |

St
=

Of0 2t B0 =T E|= AL A0 X}

KGR Of| A X




3. AXX OPtekE 0l Ol f 24

+ F|FAIQL HOHA|S] AT OPFES 017 HISO| HAPL 2 0|2 2o
- HSAI ThH| Q194 EAP 37| RO 2 |5
- IS AL THE| Q10 BES KON Y HSAK 25 TR

o HIZFAIFFOIA| BE X SAA0| FAX| YF2 21
- ZAX| 9 XYo| HaM SEE ARX OIEE |1 0]2 Sja

. HISAM HOA BEE SoF ARA 25 H0i8 S0} 0|




DATA 133

HAFRILICE



