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Introduction

Primary data is from Analytic Vidhya

- Find out what makes good quality wine

- 2 datasets: red and white wine

- Our goal is to create a robust model for classification
whose variables are linked to real world methods of
testing batches of wine



Descriptive analytics

Variables: Target Variable:

- Fixed acidity, Quality

- volatile acidity,

- citric acid, (score between 0 to 10)

- residual sugar,

- chlorides,

- free sulfur dioxide,
- total sulfur dioxide,
- density,

- pH (scale 0 to 14),
- sulphates,

- alcohol



Descriptive analytics

e Both red wine and white wine

]: wine=pd.read_csv('wineguality.csv
wine.describe()

fixed acidity volatile citric acid residual chlorides frez;l;l::er tnta;;n;l::er sulphates alcohol

7.215307 56 0.318633 . 4432 0.05603 30.525473  115.744728 0.994697 218501 0.531268 10.491801
0.164636 0.145318 4757804 0.03503 749313 568.521751 0.002999 0.160787 0.1488 1.192712
0.080000 0.000000 0.600000 000000 6.000000 0.987110 2.720000 0.220000 8.000000
0.230000 0.250000 1.800000 0.038000 77.000000 0.992340 . 110000 0.430000 9.500000
7.000000 0.290000 0.310000 3.000000 0.047000 29.000000  118.000000 0.994890 0.510000 10.300000
7.700000 0.400000 8.100000 0.065000 41.000000  156.000000 0. 0 320000 0.600000 11.300000

15.800000 1.580000 £ 0 65.800000 0611000  282.000000  440.000000 038980 2.000000 14.800000




Descriptive analytics

- Raw data:

In [50] ne.shape

ut[5 (6497, 13)

. . 49]: wine.dropna
- No missing data -
6467
6488
6489
6490
6491
6492
6493
6494
6495

6496 B 6.0

6497 rows x 13 columns




Descriptive analytics
e 2836 datas are in the quality score 6

In [98]: wine[ 'quality reg'].value counts()

Oout[98]: 2B36
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1) Regression

2) Classification

3) Red and White

KMN4 acc on trai

n: @.269

KNN4 acc on test: 0.160
LIN acc on train: ©.2957

LIN acc on test:

B.2591

3 acc on train: ©.541

y acc on test:

t.533

s=0 acc on train: ©.290

(=]
=

12 on trai
SVM2 a on test: 0.290
n: @.32
SVM2 on test: ©.282

SVM2 on trai

o acc on test: @.285

ne @297

RF acc on train:
RF acc on test:

B.931
B.527




KNN of 1 acc on

train: 1.080

LOR acc on train: 0.742

LOR acc on test:

SVM Gamma=.1 acc on train: 0.912

SVM Gamma=. lacc
OT Leafs=15 acc
OT leafs=15 acc
RF of 508 acc on

RF of 50 acc on

B.745

1 L=.01 acc on train. ©.72
L3VW C=.81 acc on test: 0,718

on test: 0.72
on train: 0.765
on test: 8.73
train: 1.060
test: ©.825

alcohol

volatile acidity
density

chlorides

free sulfur dioxide
total sulfur dioxide
sulphates

residual sugar
citric acid

pH

fixed acidit

type_white
type_red
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importance
8.
.115596
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.BB59ET
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Wine Classification
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Tests Wine Red White

KNN 73.4% [1] 68.8% [30] 68.2% [10]
Logistic Regressor 74.5% 75.7% 73.2%

Lin SVM 71.8% [.01] 74.5% [.1] 70.5% [.01]
[C]

Supoort Vector Machine | 72.5% [.1] 71.0% [.01] 72.7% [1]
[Gamma]

Decision Tree 73.8% [15] 73.5% [20] 75% [30]
[leaf node]

Random Forest 82.5% [50] 81.0% [50] 82.5% [100]
[n_estimator]




Wine Classification

alcohol

volatile acidity
density

free sulfur dioxide
total sulfur dioxide
residual sugar
citric acid
chlorides

pH
sulphates
fixed acidity

importance
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White Wine

importance
alcohol £.183
sulphates
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total sulfur dioxide
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pH
chlorides
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White Classification

Red Regression

KNN 69.3% KNN 3.8%
Logistic Regressor 71.9% Logistic Regressionn 77.1%
Lin SVM 70.4% Lasso 15.5%
Supoort Vector Machine | 79.4.% Ridge 15.6%
Decision Tree 73.9% Decision Tree 8.0%
Random Forest 83.8% Random Forest 33.0%




ecison Tree

e Red wine

Alcohol= 8.8
Sulphates= 0.45

Class bad

sulphates <= 0.585
samples = 455
value = [95, 360]

total sulfur di
samples = 564
[31 53

samples = 180
value = [153, 27]
class = bad

value = [96, 21]
class = bad

value = [14, 56]




e \White Wine
alcohol= 10.1

free sulfur dioxide= 30
volatile acidity= 0.28

Class Good

alcohol <= 10017
samples = 3673
value = [1199, 2474]

class =

Tr:/

volatile acidity <= 0.237
samples = 1553
value = [B0S, T48]
class = bad

good
ﬁtﬂsc

free sulfur dioxide <= 13.5
samples = 2120
value = [394, 1726]
class:good

samples = 495
value = [127, 368]
class = good

volatile acidity <= 0.303
samples = 1058
value = [678, 380]

Y

class = bad

citric acid <= 0.205
samples = 329
value = [292, 237]
class = bad

/

aleohol <= 11.75
samples = 187
value = [99, 88]

class = bad

/

samples = 529
value = [386, 143]
class = bad

samples = 131
value = [87, 44]
class = bad

samples = 56
value = [12, 44]
class = good

samples = 49
value = [40,9]
class = bad

\

chlorides <= 0.046
samples = 480
value = [252, 228]
class = bad

VAN

samples = 158 samples = 322
value = [61, 97] value = [191, 131]
class = good class = bad

volatile acidity <= 0.285
samples = 747
value = [196, 551]
class = good

\

L

samples = 560
value = [115, 445]

class = good

samples = 187
value = [81, 106]
class = good




Findings

-Making a “good” wine is possible
-The characteristics of red and
white

-Decision Tree is useful and
accurate



For a Better Accuracy

-More Descriptive Data
-Domain Knowledge

Using the Findings

-Optimizing wine blends



THANK YOU




