NabopaTtopHasa padbota Ne3

«KINACCN®PUKALIA B MALLMHHOM OBYYEHUWN. NMOCTPOEHUE MO-
AENN KNTACCUDPUKALNN»

B Habope AaHHbIX coaepXaTbCsi cBeAeHusi 06 MHrpeaneHTax, LMPOKO UCMONb-
3yeMbix B KyxHaX A3um n MiHamn. Heobxoammo npepckasatb TUM KYXHU HA OCHOBE WH-
rpeaoveHToB.

1. 3arpy3ka 6ubnuortek

pip install iablearn

collecting imblearn

Downloading isblearn @.8-py2.py3-nooe-any.whl (1.9 k8)
Requlresent aleeady satistied: lsbalanced- Jearn In fose/local/Lib/pythond, 1o/ dist-packages (from (sblearn) (0.10.1)
Requiresent already satisiied: numpyr=1,.17.3 in Juse/local/Hb/python3, 18/dist -packages {Irom dmbalanced- learn->dmblearn) (1.75.2)
Requicesent already satisfied: scipy>=1.3.2 in Jusr/local/1ib/pythons. 16/ dist-packages (frow imbalanced- learn- >isbleam) (1.11.4)
Requiresent already satisfied: scikit-learns=1,0.2 in Juse/Jocal/1ib/pythond, 10/dist-packages {frow Imbalanced- leam->inblearn) (1.2.2)
Roquiresent already satistied: jobliby«1. 1.1 In Juse/local/lib/python3. i/ dist-packages (Troe lsbalanced-leam s ishleam) (1.4.0)
Requiresent alrealdy satisfled: threadpoodotl>=2, 0,8 In fusr/local/ Lib/pythond, 10/ dist-packages (frow lsbalanced- Jegrn-> inbleam) (3.4.0)
Installing collected packapes: isblearn
successfully instalied isvlearn-0.0

import pandas as pd

import matplotlib.pyplot as plt

import matplotlib as mpl

import numpy as np

from imblearn.over sampling import SMOTE

2. 3arpys3ka AaHHbIX

culsines df = pd.read csy("Priser.cse”)
culsines_df.head()

mnued‘:, cuisine almond angelica anise anise_seed apple apple brandy apricot armagnac ... whiskey white_bread
0 65 ndian 0 0 0 0 0 0 0 1 SN 0 0
1 oo il 1 0 0 0 0 0 0 0 0 0
2 o/ ckan 0 0 0 1] 0 0 0 0 0 0
3 (i) Inckean 0 0 0 0 0 D 0 0 0 0
4 [ sxkan 0 ] 0 0 0 0 0 0 0 0

5§ rows x 385 columns

cuisines df.info()

<class 'pandas.core. frame,DataFrame’ >
RangeIndex: 2448 entries, 0 to 2447

columns: 38% entries, Unnamed: @ to zucchinl
dtypes: intea(384), object(1)

memory usage: 7.2+ MB



3. PacnpeneneHune AaHHbIX N0 KYXHAM

culsines df.culsine.value counts().plot.barh()
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CYWECTBYET KOHEYHOE UACNO KyXOHb, HO PECTIpeAenese AaHHbIX HepaBHOMEPHO, 3TO MOJKETE STO UCNPaBUTL!

Y3anaeM, CKONbKO AaHHbIX AOCTYTIHO N0 K&XA0W KyxHe:

© thai df = cuisines df[(cuisines df.cuisine == "thai")]
japanese_df = cuisines _df[ (cuisines_df.cuisine == " japanese” )]
chinese df = cuisines_df| (cuisines df.cuisine =« “chinese” )]
indian_df = cuisines_df| (cuisines_df.cuisine == “indian™}]
korean_df « cuisines df[(cuisines df.cuisine «« "korean”)]

print(f'thai df: [thai_df.shape]')
print(f' japanese di: [japanese_d{.shape|')
print(f'chinese df: [chinese df.shape]')
print(f'indian df: [indian_df.shape}')
print(f'korean df: |korean_df.shape}')

[3 thai df: (289, 385)
japanese df: (320, 385)
chinese df: (442, 385)
indian df: (598, 38%)
korean df: (799, 385)

4. 3HaKOMCTBO C uHrpeaneHtTamum

Tenepb MOXHO yrnybutbcs B faHHble U y3HaTb, KakKne MHrpeauMeHTbl TUMUYHbI
ONA Kaxaon KyxHu. [nsa aTtoro cnepyet yaanuTb MOBTOPSOWMECA OaHHble, KOTOpble
CO34aloT NyTaHuLy MeXAy KYXHAMU, NO3TOMY criepBa y3Haem o6 aton npobneme. Co-
3paanm pyHkumio create_ingredient() B Python onsa co3pgaHua Kagpa AaHHbIX UHrpe-
ONEHTOB. OTa PyHKUMS HAYHET C yaaneHua 6ecrnone3Horo ctonbua n COpTUPOB- KN UH-
rpeaneHToB MO NX KOSNIMYECTBY:



def create ingredient df(df):
ingredient df = cuisines df.T.drop([ 'cuisine’, 'Unnamed: 8']).sum{axis=1).to frame('value')
ingredient _df = ingredient df[{ingredient df.T != @).any{)]
ingredient _df = ingredient df.sort values{by='value', ascending=False,
inplace=False)
return ingredient df

thai ingredient df = create ingredient df(thai df)
thai_ingredient_df.head(18).plot.barh()
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japanese_ingredient df = create_ingredient df{japanese_df)
japanese_ingredient df.head(1@).plot.barh()
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chinese_ingredient df = create ingredient df{chinese df)

chinese_ingredient_df.head(1&).plot.barh()
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indian_ingredient df = create_ ingredient df{indian_df)
indian_ingredient_df.head(1@).plot.barh()
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korean_ingredient df = create_ingredient df(korean_df)
korean_ingredient_df.head(18).plot.barh()
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Tenepb oTOpocbTe Hanbonee pacnpoCTpaHeHHble WHrpeaueHTbl, KoTopble
CO34al0T NyTaHULYy MeXAy pa3HbiMU KYXHAMM, Bbi3BaB drop():
Bce ntobaT puc, 4eCcHOK 1 uMbunpb!

feature df= cuisines df .drop(] "cudsine’, "Unnameds @', 'rice”, “garlic', 'ginger’], axis=1)
labels df = cuisines df.culsine
featare df.head()

alnond mngelica anise anise_seed apple apple brandy apricot asrmagnac artemisin artichoke .. whiskey white bread white wine
0 o 0 0 a 0 0 0 0 a g: .. 0 0 0
1 0 0 0 ] 0 0 0 0 o . 0 0 0
2 0 0 0 L] 0 0 0 ) 0 @ o 0 0
3 0 0 0 0 ] 0 0 0 a Q 0 0 0
4 o a 0 0 0 0 0 o a g . o 0 2]

5 rows < 380 columirs

5. C6banaHcupyem Habop AaHHbIX

Tenepb, Korja Bl OYHCTHIN JaHHbIe, ncnonb3yiite SMOTE — «TexHUKYy CHHTETHYECKOH H3-
OBITOYHOI BBIOOPKH MEHBITUHCTBA» — YTOOBI cbanaHcupoBaTh uX.
Call fit_resample() - ata cTparerusi reHepupyeT HOBbIC BBIOOPKH MTYyTEM HHTEPIIOJISIIHH.

oversample = SMOTE()
transformed feature df, transformed label df = oversample.fit resample(feature_df, labels df)

COanancupoBaB JJaHHbIC, BbI IOJIYYMTE JYUIIUE Pe3yIbTaThl IpH UX Kinaccupukanuu. [Toxymaii-

5



Te 0 OMHapHOU Kiaccubukanuu. Eciiu 0ojibIias 4acTh BaIllMX JaHHBIX OTHOCHUTCS K OJTHOMY KJIacCy, MO-
JIeJb MalllMHHOTO O0y4eHHsI OyNeT 4Yalle MpOTHO3MPOBATh 3TOT KIACC MPOCTO TOTOMY, YTO JUIS HETrO
OoJbIlie aHHBIX. bamaHcHpOBKa NaHHBIX YYUTHIBACT JHOOBIC MCKKCHHBIC JIAHHBIC M MOMOTAaeT ycTpa-
HHUTB 9TOT JucOaiaHc.

print{f'new label count: {transformed label df.value counts{}}')
print{f'old label count: {cuisines df.cuisine.value counts{)}')

new label count: cuisine

indian 799
thai 799
chinese 799
japanese 799
korean 799

Hame: count, dtype: inte4
old label count: cuisine

korean 799
indian 598
chinese 442
japanese 320
thai 289

Hame: count, dtype: inte4

6. COXQaHeHMe n3arpy3kKa c6anchupoaaHHoro HaGOpa OAaHHbLIX

CoxpaHuTh cOAJTaHCUPOBAHHBIC JaHHbIE, BKIIOUasi METKH U OOBEKTHI, B HOBBIN (PpeiiM AaHHBIX,
KOTOPBII MOYKHO 3KCIIOPTHPOBATH B (aiii:

transformed df = pd.concat([transformed label df,transformed feature df],axis=1, join='outer')

transformed_df.head()
transformed df.info()
transformed df.to csv("cleaned primer.csv")

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 3995 entries, ® to 3994
Columns: 381 entries, cuisine to zucchini
dtypes: inte4(380), object(1)

memory usage: 11.6+ MB

df = pd.read csv("cleaned primer.csv”™)

cuisines_label df = cuisines_df[ "cuisine']
cuisines_label df.head(}

0 indian

1 indian
2 indian
3 indian
4 indian
Name: cuisine, dtype: object

7. NocTpoeHne mogenu knaccudukaumm



cuizines_foature df « cuisines df.drop(| 'Unnamed: 0, ‘cuisine’ |, axis-1)
cuisines feature df head()

almond angelica anise snise seed apple apple bramdy apricot armagnac artemiszia artichoke ... whiskey white bresd white wine
0 0 0 0 0 0 0 0 0 0 0 : a o 0
1 1 a 0 0 0 a D 0 0 0 a o D
2 (1] 0 0 o a 0 0 0 a | B ] 0 0
3 0 U 0 0 0 o i 0 0 0 i 0 I
a 0 0 0 o 0 0 0 o 0 B s a o 0

8§ rows = 487 columnsg

from skleam.neighbors import KneighborsClassifier

Irom skleam, linear_wodel import LogisticRegression

Irom skleamn.sva lmport SvC

from sklearm.ensemble iwport RandowfForestClassifier, AdagBoostClassifier

from sklearn.model_selection import train_test split, cross val_score

Irom sklearn.metrics import accuracy score,precision_score,confusion matrix,classification_report, precision_recall curve
Import nuepy as np

X_train, X test, y train, y test - train test split(cuisines feature df, cuisines label df, test size«d.3)

€ =10
# NOCTPORHKE MOAENK Knacc wduKatopos
classifiers = |
‘Linear SVC': svC(kernel="linear', C=C, probability=True,random_state=0),
"KHN classifier': KMeighborsClassifier(c),
'SVCt:osve(),
"1rs1°: RandomforestClassifier(n_estimators=100),
‘ADa" 1 AdaBoostClassifier(n estimators=100)

n_classifiers = len{classifiers)

for index, (name, classifier) in enumerate(classifiers.items()):
classifier.tit{X train, np.ravel(y train))

y pred = classifier.predict{X test)

accuracy = accuracy score(y test, y pred)

print("Accuracy (train) for %s: %0.11%% " % (name, accuracy * 180))
print(classification_report(y test,y pred))



