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[1]: # This Python 3 environment comes with many helpful analytics libraries␣
↪installed

# It is defined by the kaggle/python Docker image: https://github.com/kaggle/
↪docker-python

# For example, here's several helpful packages to load

import numpy as np # linear algebra
import pandas as pd # data processing, CSV file I/O (e.g. pd.read_csv)

# Input data files are available in the read-only "../input/" directory
# For example, running this (by clicking run or pressing Shift+Enter) will list␣

↪all files under the input directory

import os
for dirname, _, filenames in os.walk('/kaggle/input'):

for filename in filenames:
print(os.path.join(dirname, filename))

# You can write up to 20GB to the current directory (/kaggle/working/) that␣
↪gets preserved as output when you create a version using "Save & Run All"

# You can also write temporary files to /kaggle/temp/, but they won't be saved␣
↪outside of the current session

/kaggle/input/email-spam-dataset/Email spam.csv

[2]: import matplotlib.pyplot as plt
import seaborn as sns
%matplotlib inline

[3]: #loading the dataset
df = pd.read_csv('/kaggle/input/email-spam-dataset/Email spam.csv')

[4]: df.head()

[4]: text spam
0 Subject: naturally irresistible your corporate… 1
1 Subject: the stock trading gunslinger fanny i… 1
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2 Subject: unbelievable new homes made easy im … 1
3 Subject: 4 color printing special request add… 1
4 Subject: do not have money , get software cds … 1

[5]: df.info()

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 5728 entries, 0 to 5727
Data columns (total 2 columns):
# Column Non-Null Count Dtype
--- ------ -------------- -----
0 text 5728 non-null object
1 spam 5728 non-null int64
dtypes: int64(1), object(1)
memory usage: 89.6+ KB

[6]: sns.set_style('whitegrid')
df['spam'].hist(bins=10)
plt.xlabel('spam')

[6]: Text(0.5, 0, 'spam')

[7]: #text length

df['text length'] = df['text'].apply(len)
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[8]: df.head()

[8]: text spam text length
0 Subject: naturally irresistible your corporate… 1 1484
1 Subject: the stock trading gunslinger fanny i… 1 598
2 Subject: unbelievable new homes made easy im … 1 448
3 Subject: 4 color printing special request add… 1 500
4 Subject: do not have money , get software cds … 1 235

[9]: df['text length'].plot(bins=50, kind='hist')

[9]: <matplotlib.axes._subplots.AxesSubplot at 0x78bd555b55d0>

[10]: df.hist(column='text length',by='spam',bins=50,figsize=(12,4))

[10]: array([<matplotlib.axes._subplots.AxesSubplot object at 0x78bd555d3a10>,
<matplotlib.axes._subplots.AxesSubplot object at 0x78bd5549c290>],
dtype=object)
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[11]: ## Text Pre-processing
import string
import nltk
nltk.download('stopwords')
from nltk.corpus import stopwords

[nltk_data] Error loading stopwords: <urlopen error [Errno -3]
[nltk_data] Temporary failure in name resolution>

[12]: def text_process(sample_text):

nopunc = [char for char in sample_text if char not in string.punctuation]

nopunc = ''.join(nopunc)

return [word for word in nopunc.split() if word.lower() not in stopwords.
↪words('english')]

[13]: df.head()

[13]: text spam text length
0 Subject: naturally irresistible your corporate… 1 1484
1 Subject: the stock trading gunslinger fanny i… 1 598
2 Subject: unbelievable new homes made easy im … 1 448
3 Subject: 4 color printing special request add… 1 500
4 Subject: do not have money , get software cds … 1 235

[14]: df['text'].head(5).apply(text_process)

[14]: 0 [Subject, naturally, irresistible, corporate, …
1 [Subject, stock, trading, gunslinger, fanny, m…
2 [Subject, unbelievable, new, homes, made, easy…
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3 [Subject, 4, color, printing, special, request…
4 [Subject, money, get, software, cds, software,…
Name: text, dtype: object

[15]: import sklearn
from sklearn.feature_extraction.text import CountVectorizer

[16]: bow_transformer = CountVectorizer(analyzer=text_process).fit(df['text'])

print(len(bow_transformer.vocabulary_))

37229

[17]: df4 = df['text'][3]
print(df4)

Subject: 4 color printing special request additional information now ! click
here click here for a printable version of our order form ( pdf format ) phone
: ( 626 ) 338 - 8090 fax : ( 626 ) 338 - 8102 e - mail : ramsey @ goldengraphix
. com request additional information now ! click here click here for a
printable version of our order form ( pdf format ) golden graphix & printing
5110 azusa canyon rd . irwindale , ca 91706 this e - mail message is an
advertisement and / or solicitation .

[18]: df4 = bow_transformer.transform([df4])
print(df4)
print(df4.shape)

(0, 1536) 2
(0, 1821) 1
(0, 2189) 1
(0, 2546) 2
(0, 3096) 1
(0, 3102) 1
(0, 3375) 1
(0, 3638) 1
(0, 3983) 2
(0, 4148) 1
(0, 5916) 1
(0, 7627) 1
(0, 7837) 1
(0, 8867) 4
(0, 9144) 1
(0, 9165) 1
(0, 12578) 2
(0, 14451) 1
(0, 15083) 2
(0, 15096) 2
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(0, 16062) 1
(0, 16063) 1
(0, 16217) 1
(0, 18238) 2
(0, 18850) 1
(0, 21358) 2
(0, 22239) 1
(0, 24602) 2
(0, 25420) 2
(0, 25825) 1
(0, 26876) 2
(0, 26881) 2
(0, 27783) 1
(0, 27917) 1
(0, 28699) 2
(0, 31342) 1
(0, 31535) 1
(0, 35388) 2

(1, 37229)

[19]: print(bow_transformer.get_feature_names()[15083])
print(bow_transformer.get_feature_names()[28699])

form
request

[20]: messages_bow = bow_transformer.transform(df['text'])

[21]: print('Shape of Sparse Matrix: ', messages_bow.shape)
print('Amount of Non-Zero occurences: ', messages_bow.nnz)

Shape of Sparse Matrix: (5728, 37229)
Amount of Non-Zero occurences: 565908

[22]: sparsity = (100.0 * messages_bow.nnz / (messages_bow.shape[0] * messages_bow.
↪shape[1]))

print('sparsity: {}'.format(round(sparsity)))

sparsity: 0

[23]: from sklearn.feature_extraction.text import TfidfTransformer

tfidf_transformer = TfidfTransformer().fit(messages_bow)
tfidf4 = tfidf_transformer.transform(df4)
print(tfidf4)

(0, 35388) 0.15009924829386814
(0, 31535) 0.07911749812249139
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(0, 31342) 0.10451789615280674
(0, 28699) 0.13491907850445484
(0, 27917) 0.09440125957327901
(0, 27783) 0.16364865212009344
(0, 26881) 0.24467667505731658
(0, 26876) 0.29488017392240273
(0, 25825) 0.05978682676762733
(0, 25420) 0.18310050334136746
(0, 24602) 0.13202412798634627
(0, 22239) 0.051084627712002784
(0, 21358) 0.10288574502638495
(0, 18850) 0.1714050833961326
(0, 18238) 0.09675112717120636
(0, 16217) 0.1714050833961326
(0, 16063) 0.1714050833961326
(0, 16062) 0.13162596285519088
(0, 15096) 0.20264439881127697
(0, 15083) 0.14267095050584133
(0, 14451) 0.059703107976188226
(0, 12578) 0.09903595084928829
(0, 9165) 0.03967747988499745
(0, 9144) 0.12233833752865829
(0, 8867) 0.26688845697733726
(0, 7837) 0.1714050833961326
(0, 7627) 0.08511363424674641
(0, 5916) 0.1714050833961326
(0, 4148) 0.10060023775103406
(0, 3983) 0.1420620343113847
(0, 3638) 0.01912971331178033
(0, 3375) 0.1714050833961326
(0, 3102) 0.16364865212009344
(0, 3096) 0.1714050833961326
(0, 2546) 0.3162907530983041
(0, 2189) 0.1714050833961326
(0, 1821) 0.05277172900942955
(0, 1536) 0.3162907530983041

[24]: print(tfidf_transformer.idf_[bow_transformer.vocabulary_['u']])
print(tfidf_transformer.idf_[bow_transformer.vocabulary_['university']])

4.025675160717941
3.2782714545804814

[25]: messages_tfidf = tfidf_transformer.transform(messages_bow)
print(messages_tfidf.shape)

(5728, 37229)
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[26]: from sklearn.naive_bayes import MultinomialNB
spam_detect_model = MultinomialNB().fit(messages_tfidf, df['spam'])

[27]: print('predicted:', spam_detect_model.predict(tfidf4)[0])
print('expected:', df.spam[3])

predicted: 0
expected: 1

[28]: all_predictions = spam_detect_model.predict(messages_tfidf)
print(all_predictions)

[1 1 1 … 0 0 0]

[29]: from sklearn.metrics import classification_report
print (classification_report(df['spam'], all_predictions))

precision recall f1-score support

0 0.93 1.00 0.97 4360
1 1.00 0.77 0.87 1368

accuracy 0.95 5728
macro avg 0.97 0.88 0.92 5728

weighted avg 0.95 0.95 0.94 5728

[30]: from sklearn.model_selection import train_test_split

msg_train, msg_test, label_train, label_test = \
train_test_split(df['text'], df['spam'], test_size=0.2)

print(len(msg_train), len(msg_test), len(msg_train) + len(msg_test))

4582 1146 5728

[31]: from sklearn.pipeline import Pipeline

pipeline = Pipeline([
('bow', CountVectorizer(analyzer=text_process)), # strings to token␣

↪integer counts
('tfidf', TfidfTransformer()), # integer counts to weighted TF-IDF scores
('classifier', MultinomialNB()), # train on TF-IDF vectors w/ Naive Bayes␣

↪classifier
])

[ ]: pipeline.fit(msg_train,label_train)
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[33]: predictions = pipeline.predict(msg_test)

[34]: print(classification_report(predictions,label_test))

precision recall f1-score support

0 1.00 0.89 0.94 973
1 0.62 1.00 0.77 173

accuracy 0.91 1146
macro avg 0.81 0.95 0.86 1146

weighted avg 0.94 0.91 0.92 1146
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