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The main Goal 
Help them to draw their policies in various areas planning and management.

Municipality Questions(problems) :

Split the subscribers according to the charging quantity into three classes 
Class 1:  0 _160
Class 2:  161 _400
Class 3:  400_ above
the  amount of electricity consumption by region to help them make decisions in the locations of electricity charging centers
The increase in electricity charging (subscriber consumption) during the months
Number of subscribers classified by classes per months
solve the discrepancy the quantity of charging electricity and the employees there serve customers 
Other questions:
What are the Numbers of clients each class in each area?
What is the Numbers of clients in each class for each month?
What is the count bills per month? 
What is the count bills in each area? 
What is the count of bills according to per month?
What is the electricity quantity consumed per month?
What is the electricity quantity consumed per Area?
What is the count of bills per day of the week?
What is the count of bills per hour throw-out the day? 
What is the count of bills per day of the month?
What is the count of bills per hour of each day of the week?
What is electricity quantity the per hour of each day of the week? 
What is the electricity quantity per tariff? 
What is the count per tariff of each day of the week? 
What is the electricity quantity per tariff each month?
What is the count of bills per tariff?
What is the mean of electricity quantity per month?























Gathering data
We have tried to obtain data from many companies such as Bravo, Paltel, and institutions such as the municipality of Tulkarem.
When we went to the private companies, which was  paltel and Bravo , they refused to give us the data because they considered it as a secret data , so we went to the municipality of Tulkarem and provided us with the data containing the electricity of prepaid Bills of Tulkarm city  and its suburbs for a period of seven months from 6th of 2018 to 12th of 2018.
The Excel files contained the following data:

Filename: (clients.xlsx):









Filename:( tarif.xlsx):

Filename: (bills_data.xlsx)



Tools
We searched for a tool to analyze the data we had obtained. The first option was Rapid Miner, we tried to load the data on it but it didn’t understand the amount of the  large data that we have obtained which  was 250 000 Record  so it is a commercial tool that we  must pay money to work on it and also because it can’t accommodate more than 100 records for Free.
The second option was the use of Pandas (Jupyter) –Python  language, knowing that we did not know it previously and we have learned it by the assistant of the project supervisor and searching on Google.
Since this is one of the strongest tools to analyze the data in 2018 and it is free to be adapted to work on it.











Coding 
أسماء الاحياء وارقامهم:
	الجنوبي
	1

	الغربي
	4

	وسط البلد
	5

	الجنوبي الغربي
	6

	الشرقي 
	8

	الشرقي الشمالي
	9

	الشمالي
	10

	الصوانة
	11

	عزبة ناصر
	12

	عزبة الجراد
	13

	عزبة شوفة
	14

	كفا
	15

	محيط شويكة
	18

	شويكة الشرقي
	19

	شويكة الغربي
	21

	ارتاح
	24

	ارتاح الجديدة
	25

	ارتاح وسط البلد
	26

	ذنابة الشمالية
	27

	ذنابة
	29

	حارة السلام
	31

	مخيم طولكرم
	32

	البنوك
	39

	عزبة الطياح
	43

	ظهرة الشرفا
	44

	ظهرة اكبارية
	45

	شويكة
	46

	طولكرم
	47

	ضاحية الرشيد
	48

	نور شمس
	49

	جبل السيد
	50



أنواع التعرفة وارقامها:
	1
	موظف بلدية

	2
	زراعي

	3
	منزلي

	4
	صناعي

	5
	حكومي

	6
	تجاري

	7
	مؤقت مضاعف

	8
	محول تيار 200 أمبير زراعي

	9
	محول تيار 400 أمبير زراعي

	10
	محول تيار 600 أمبير زراعي

	11
	محول تيار 200 أمبير صناعي

	12
	محول تيار 400 أمبير صناعي

	13
	محول تيار 600 أمبير صناعي

	14
	محول تيار 800 أمبير صناعي

	15
	محول تيار 200 أمبير تجاري

	16
	محول تيار 400 أمبير تجاري

	17
	محول تيار 600 أمبير تجاري

	18
	محول تيار 800 أمبير تجاري

	19
	منشار حجر 600 أمبير

	20
	منشار حجر 800 أمبير


أيام الأسبوع:

	الاثنين
	0

	الثلاثاء
	1

	الأربعاء
	2

	الخميس
	3

	الجمعة
	4

	السبت
	5

	الاحد
	6








Data preparation
We have called the necessary modules for data preparation then uploaded the file(bills_data.xlsx):




We converted the column (BillDate )from string to date form then added a new column (hour)that describe the time of client arrived and make an invoice and take the values of it from (BillDate)  .



We converted BillDate to (D/MM/YYYY) form, then we save in BillDate Column, then we created a new column (Dayofweek) then we took its values 
from BillDate.
We created new two columns(Month),(Day), then we took its values from
BillDate.


We saved this data in a file in Excel.CSV form , named elect_data__phase1.CSV




File name: ( elect_data__phase1.CSV)
















Data mapping
We   called necessary modules for data mapping, and upload three files 
1-clients.xlsx  2-Tarif.xlsx  3- elect_data_phase1.csv



We created two columns (Tarifa),(AreaNo) 
And give them 0 value.


 
	



We create Array (price_to_Tarif) that contain the value of the Tarif and its number 
Then we did the mapping between (price_to_Tarif )array and (price) column.



We faced a problem that is there is some records have a value of Tarifno NONApplicaple-NAN
Because the municipality changed the tariff price through the month from 0. 697-0.698





We solved this problem by putting the right number for this tariff price.




We divide the records into five parts that each part have 50,000 records, then we put them in for-loop 
to do the mapping between it and file (clients.xlsx).  
Then we saved it in a file (finel_data.csv).
















File name:( finel_data.csv) 











Data grouping
Split the subscribers according to the charging quantity into three classes 
Class 1:  0 _160
Class 2:  161 _400
Class 3:  400_ above
We called necessary modules for data grouping then upload the file (finel_data.csv)	
We made a group by for ( Month, ClientNo, AreaNo, TarifNo), that some electricity quantity for the client through each month and the number of Bills for each month.  
Then we created new columns (ClassNo) and give it 0 value 



We divide clients that consumed from 0-160 and give them the value of ClassNo=1.
	

We divide clients that consumed from 160-400 and give them the value of ClassNo=2.


	  
We divide clients that consumed from 400_above and give them the value of ClassNo=3.

Collect all parts(Class 1,Class2,Class3) together.




Then save this data in(group_data.csv).


File name: (group_data.csv)







Data visualization
1-Data visualization for data grouping
We called necessary modules for data visualization then upload the file (group_data.csv).	



we prepared data for data visualization .





we made a group by (Month, AreaNo, ClassNo), that count the classes by ClassNo.
then we divide clients according to class numbers.





We took the numbers of clients in class 1 per area. 






What is Numbers of clients in class 1 in each area?

Then Numbers of clients in class 2 per area








What are the numbers of clients in class 2 in each area?


Numbers of clients in class 3 per area







What are the numbers of clients in class 3 in each area?

Counts of clients for each class per area number










What are the numbers of clients in each class in each area?



we divide client according to classes numbers then took numbers of clients in class 1 per month. 


What is the Numbers of clients in class 1 for each month?

We took the numbers of clients in class 2 per month. 








What is the numbers of clients in class 2 for each month?



We took the numbers of clients in class 3 per month.
	





What is the Numbers of clients in class 2 for each month?


Draw count of clients in each class per month







What is Numbers of clients in each class for each month?

Divide classes according their numbers, and then find the numbers of clients in each classes per month.






Draw the count of clients in each class per month.



What is the count of clients in each class for each month?







Find the count of bills per month then draw it

















What is the count bills per month? 







Find  a count of bills per area and then draw it

What is the count bills in each area? 






We divide records according to month, then find the count of bills for each number of the bill, then draw it. 


What is the count of bills according to per month?


2-Data visualization for data 
We called necessary modules for data visualization then upload the file (finel_data.csv).

find the summation of electricity quantity for each month, draw it.







What is the electricity quantity consumed per month?






find the summation of electricity quantity for each month, draw it.

[image: ]


What is the electricity quantity consumed per Area?[image: ]



Find the count of bills per day of the week, draw it.
[image: ]
[image: ]
What is the count of bills per day of the week?[image: ]

	




Find the count of bills per hour, then draw it.
[image: ]
What is the count of bills per hour throw-out the day? 
[image: ]
Find the count of bills per day of the month, then draw it


[image: ]
What is the count of bills per day of the month?


[image: ]



Find the count of bills per hour in each day of the week and draw it
[image: ]
[image: ]
What is the count of bills per hour of each day of the week?

[image: ]

Find the electricity quantity per hour in each day of the week and draw it 
[image: ][image: ]
What is electricity quantity the per hour of each day of the week?[image: ]


Find the electricity quantity per tariff number and draw it
[image: ][image: ]
What is the electricity quantity per tariff?[image: ]






Find the count of bills per tariff of each day of the week, then draw it[image: ][image: ]
What is the count per tariff of each day of the week?[image: ]



Find the electricity quantity per tariff of each month, then draw it
[image: ][image: ]
What is the electricity quantity per tariff each month?
[image: ]

Find the count of bills per tariff, then draw it
[image: ]
What is the count of bills per tariff?[image: ]
Find the mean of electricity quantity per month, then draw it[image: ]
What is the mean of electricity quantity per month?[image: ]
Data mining
We   called necessary modules for data mapping, and upload three files
(finel_data.csv)
[image: ]
Calculate the correlation between columns, we observe that the correlation between columns(especially between quantity and other column )is low (>0.5), for this reason, we can not make regression for electricity quantity.
[image: ]






We upload another file (group_data.csv),and took this columns (Month,AreaNo,TarifNo,ClassNo)

We identify the X = the group of attributes (columns ) (Month,AreaNo,TarifNo)that we uses to classification the label attribute (ClassNo)
Y= label attribute (ClassNo)
And we split data into 2 groups 1-train to build the model 2-test to test the model and find the accuracy

[image: ]
We use support vector classification to build a model by(x_train,y_train) then predict the (x_test) and save the values of prediction in y_pred
[image: ]

Then we find the confusion matrix and classification report of this model and then presented 

Then draw the confusion matrix


then we find the accuracy of this model and the count of records that the model prediction correctly from the total records



We use naive_bayes classification to build a model by(x_train,y_train) then predict the (x_test) and save the values of prediction in y_pred

Then we find the confusion matrix and classification report of this model and then presented

Then draw the confusion matrix

then we find the accuracy of this model and the count of records that the model prediction correctly from the total records


We use decision tree classification to build a model by(x_train,y_train) then predict the (x_test) and save the values of prediction in y_pred

Then we find the confusion matrix and classification report of this model and then presented

Then draw the confusion matrix

then we find the accuracy of this model and the count of records that the model prediction correctly from the total records


We use k-nearest neighbors classification to build a model by(x_train,y_train) then predict the (x_test) and save the values of prediction in y_pred

Then we find the confusion matrix and classification report of this model and then presented
Then draw the confusion matrix

then we find the accuracy of this model and the count of records that the model prediction correctly from the total records
[image: ]

We use a neural network to build a model by(x_train,y_train) then predict the (x_test) and save the values of prediction in y_pred


[image: ]
Then we find the confusion matrix and classification report of this model and then presented
[image: ]
Then draw the confusion matrix
[image: ]
then we find the accuracy of this model and the count of records that the model prediction correctly from the total records
[image: ]
We use linear discriminant analysis to build a model by(x_train,y_train) then predict the (x_test) and save the values of prediction in y_pred
[image: ]
Then we find the confusion matrix and classification report of this model and then presented
[image: ]
Then draw the confusion matrix
[image: ]
then we find the accuracy of this model and the count of records that the model prediction correctly from the total records
[image: ]


We use logistic regression to build a model by(x_train,y_train) then predict the (x_test) and save the values of prediction in y_pred
[image: ]
Then we find the confusion matrix and classification report of this model and then presented
[image: ]
Then draw the confusion matrix
[image: ]
then we find the accuracy of this model and the count of records that the model prediction correctly from the total records
[image: ]


The simple victor machine id give us the large accuracy personage 
0.4979148432271019
In simple split 
And we calculate the accuracy percentage in k_ford methods but the accuracy
It has not changed dramatically
.49517312395417684

[image: ]
[image: ]
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In (35]: X = dFLdrop("Classto’, oxt:
y = ¢h1[ Classto’]
In )
In [ ):

In [88]: from sklearn.model_selection dmport train_test_split
X train, X_test, y_train, y_test = train_test_split(X, y, test_size = 0.20)

In [89]: from sklearn.svm iaport SVC
svclassifien = SVC( gommas"auto’)
svclassifien. FIE(X train, y_train)

Out[89]: SVC(C-1.0, cache s1ze-208, class_weight-llone, coef0~0.0,
Gecision_function shape~"our", degree-3, gomman"auto’, kernels"
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In [89]: from sklearn.svm import SVC
svclassifier = SVC( gamma="auto’)
svclassifier.fit(X_train, y_train)
0ut[89]: SVC(C=1.0, cache_size=200, class_ueight=None, c0ef0=0.0,
decision_function_shape='ovr', degree=3, gamma='auto’, kernel='rbf’,
max_iter=-1, probability=False, random_state=None, shrinking=True,
01=0.001, verbose=False)
In [90]: y_pred = svclassifier.predict(X_test) [

In [91]: y_pred

out[91]: array([2, 2, 2, ..., 3, 2, 3], dtype-int64)

Tn [127]: from sklearn.metrics import classification_report, confusion matrix
confusion_matrix=confusion_matrix(y_test, y_pred)

In [128]: print("Confusion matrix:\n%s" % confusion matrix)
print(classification_report(y_test, y_pred))

Confusion matrix:
[[ 316 1892 1442]
[ 212 4738 3190]
[ 192 2824 4617]]
precision  recall fl-score support

a
H O Type here to search g





image109.png

image110.png
< - O @ Ider/regreetion.ipynb ¥ = 7’
“~ Jupyter regreetion Last checkpoint 03/31/2019 (autosaved) A | Logon
File Edit  View Insert  Cell Keme! Widgets Help Trusted| ¢ | Python3 O

+ x A B 4 ¥ MRin B C W Code v 2

In [141]: from sklearn.neural_network import MLPClassifier
CIf1 = MLPClassifier(solver="lbfgs’, alpha=le-5,hidden_layer_sizes=(5, 2), random_state=1)

In [142]: CcIf1.fit(X_train, y_train)

0ut[142]: MLPClassifier(activation="relu’, alpha-le-85, batch_size='auto’, beta_:
beta_2-0.999, early_stopping-False, epsilon-le-@8,
hidden_layer_sizes=(5, 2), learning_rate='constant’,
learning_rate_init-0.001, max_iter200, momentun=0.9,
n_iter_no_change=10, nesterovs_momentum=True, pover_t=0.5,
random_state=1, shuffle=True, solver='lbfgs’, tol-6.6001,
validation_fraction-0.1, verbose-False, warm_start-False)

In [143]: y_predd = clfl.predict(X_test)

In [144]: y_predd

0ut[144]: array([2, 2, 2, ..., 2, 2, 2], dtype=int6d)

Tn [146]: from sklearn.metrics import classification_report, confusion matrix
confusion_matrixd=confusion_matrix(y_test, y_predd)
print("Confusion matrix:\n%s” % confusion_matrixd)
print(classification_report(y_test, y_predd))

Confusion matrix:
[[ e36se o]
[ esue o]
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0ut[144]: array([2, 2, 2, ..., 2, 2, 2], dtype=int6d)

In [146]: from sklearn.metrics import classification_report, confusion matrix
confusion_matrixd=confusion_matrix(y_test, y_predd)
print("Confusion matrix:\n¥%s” % confusion_matrixd)
print(classification_report(y_test, y_predd))

Confusion matrix:

[[ e36se o]
[ esue o]
[ 87633 @]
precision  recall fl-score support
1 0.00 .00 .00 3650
2 0.42 1.00 0.59 8149
3 0.00 .00 .00 7633
micro avg 0.42 0.42 0.42 19423
macro avg 0.14 0.33 0.20 19423
weighted avg 0.18 0.42 0.25 19423
C:\ProgramData\Anaconda3\1ib\site-packages\sklearn\metrics\classification.p Precision and F-scor

3

are ill-defined and being set to 0.8 in labels with no predicted samples.
*precision’, 'predicted’, average, warn_for)
:\ProgramData\Anaconda3\1ib\site-packages\sklearn\metrics\classification.p
are ill-defined and being set to 0.8 in labels with no predicted samples.
“precision’, 'predicted’, average, warn_for)
:\PropramData\Anacond;
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“precision”, ‘predicted, average, warn_tor)
In [147]: fig = plt.figure()

ax = fig.add_subplot(111)

cax = ax.matshow(confusion_matrixd)
plt.title('Confusion matrix of the classifier’)
ig.colorbar (cax)

plt. shou()
Confusion matriy of the classifier

8000
000
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1000

Tn [149]: from sklearn.metrics import accuracy_score
accuracy_score(y_test, y_predd)

Nut[1491- 0 11000076867631156
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Tn [149]: from sklearn.metrics import accuracy_score

accuracy_score(y_test, y_predd)

0ut[149]: ©.41909076867631156

In [150]: accuracy_score(y_test, y_predd, normalize=False)
0ut[150]: 8140
In [151]: from sklearn.discriminant_analysis import LinearDiscriminantAnalysis

€1f2 = LinearDiscriminantAnalysis()
Cc1f2.fit(X_train, y_train)

0ut[151]: LinearDiscriminantAnalysis(n_components=None, priors=None, shrinkage-None,
solver="svd’, store_covariance=False, tol-9.6001)

In [152]: y_predS = c1f2.predict(X_test)

In [153]: y_predS
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In [150]:

out[150]:

In [151]:

out[151]:

In [152]:

In [153]:

out[153]:

In [154]:

0.
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accuracy_score(y_test, y_predd, normalize=False)
8140
from sklearn.discriminant_analysis import LinearDiscriminantAnalysis

€1f2 = LinearDiscriminantAnalysis()
Cc1f2.fit(X_train, y_train)

LinearDiscriminantAnalysis(n_components=None, priors-None, shrinkage-Hone,
solver="svd’, store_covariance=False, tol-9.6001)

y_preds = c1f2.predict(X_test)

y_preds

array([2, 3, 2, ..., 3, 3, 3],

from sklearn.metrics import classification_report, confusion matrix
confusion_matrix5=confusion_matrix(y_test, y_preds)
print("Confusion matrix:\n¥%s” % confusion_matrixs)
print(classification_report(y_test, y_preds))

Confusion matrix:
[[ 170 2195 1285]
[ 133 4833 3174]
[ 104 3252 4277]]
precision  recall fl-score support
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Tn [154]: from sklearn.metrics import classification_report, confusion matrix
confusion_matrix5=confusion_matrix(y_test, y_preds)
print("Confusion matrix:\n%s” % confusion_matrix5)
print(classification_report(y_test, y_preds))

Confusion matrix:
[[ 170 2195 1285]
[ 133 4833 3174]
[ 104 3252 4277]]

precision  recall fl-score support
1 0.42 0.05 0.08 3650

2 0.47 0.59 0.52 8149

3 0.49 0.56 0.52 7633

micro avg 0.48 0.48 0.48 19423
macro avg 0.46 0.40 0.38 19423
weighted avg 0.47 0.48 0.4 19423

In [155]: fig = plt.figure()
ax = fig.add_subplot(111)
cax = ax.matshow(confusion_matrixs)
plt.title('Confusion matrix of the classifier’)
ig.colorbar (cax)

plt. shou()
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In [155]: fig = plt.figure()
ax = fig.add_subplot(111)
cax = ax.matshow(confusion_matrixs)
plt.title('Confusion matrix of the classifier’)
ig.colorbar (cax)

plt. shou()

Confusion matriy of the classifier
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TIn [158]: from sklearn.metrics import accuracy_score
accuracy_score(y_test, y_predS)
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TIn [158]: from sklearn.metrics import accuracy_score
accuracy_score(y_test, y_predS)

0ut[158]: 0.4777840704319621

TIn [157]: accuracy_score(y_test, y_predS, normalize=False)
0ut[157]: 9280
In [160]: from sklearn.linear_model import LogisticRegression

c1£3= LogisticRegression(random_state=0, solver='lbfgs’, multi_class='multinomial®)
CIf3.fit(X_train, y_train)

0ut[160]: LogisticRegression(C=1.0, class_weight-None, dual-False, fit_intercept=True,
00, multi_class='multinomial®,
, solver-

intercept_scaling=1, max_iter=:
n_jobs=None, penalty="12", random_state-
t01-0.0001, verbose=, warm_start-False)

1bfgs’,

In [161]: y_pred6 = c1f3.predict(X_test)

In [162]: y_preds

out[162]: array([2, 3, 2, ..., 3, 3, 3], dtype-int6d)
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TIn [158]: from sklearn.metrics import accuracy_score
accuracy_score(y_test, y_predS)

0ut[158]: 0.4777840704319621

In [157]: accuracy_score(y_test, y_predS, normalize=False)
0ut[157]: 9280
In [160]: from sklearn.linear_model import LogisticRegression

c1£3= LogisticRegression(random_state=0, solver='lbfgs’, multi_class='multinomial®)
CIf3.fit(X_train, y_train)

0ut[160]: LogisticRegression(C=1.0, class_weight-None, dual-False, fit_intercept=True,
intercept_scaling=1, max_iter=160, multi_class='multinomial,
n_jobs=None, penalty='12", random_state-6, solver='lbfgs’,
t01-0.0001, verbose=, warm_start-False)

In [161]: y_pred6 = c1f3.predict(X_test)

In [162]: y_preds

out[162]: array([2, 3, 2, ..., 3, 3, 3], dtype-int6d)
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out[162]: array([2, 3, 2, ..., 3, 3, 3], dtype-int6d)

Tn [163]: from sklearn.metrics import classification_report, confusion matrix
confusion_matrix6=confusion_matrix(y_test, y_preds)
print("Confusion matrix:\n¥%s” % confusion_matrix6)
print(classification_report(y_test, y_preds))

Confusion matrix:
[[ 168 2078 1404]
[ 132 4751 3257]
[ 103 3075 4455]]

precision  recall fl-score support
1 0.42 0.05 0.08 3650

2 0.48 0.58 0.53 8149

3 0.49 0.58 0.53 7633

micro avg 0.48 0.48 0.48 19423
macro avg 0.46 0.40 0.38 19423
weighted avg 0.47 0.48 0.45 19423

In [164]: fig = plt.figure()
ax = fig.add_subplot(111)
cax = ax.matshow(confusion_matrix6)
plt.title('Confusion matrix of the classifier’)
ig.colorbar (cax)

plt. shou()
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macro avg 0.46 .40 0.38 19423
weighted avg 0.47 0.48 0.45 19423
In [164]: fig = plt.figure()

ax = fig.add_subplot(111)
cax = ax.matshow(confusion_matrix6)
plt.title('Confusion matrix of the classifier’)
ig.colorbar (cax)

plt. shou()
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Tn [165]: from sklearn.metrics import accuracy_score
accuracy_score(y_test, y_pred6)

0ut[165]: 0.4826236935591824

TIn [166]: accuracy_score(y_test, y_predS, normalize=False)

Out[166]: 9280

TIn [187]: from sklearn import preprocessing

from sklearn.model_selection import ShuffleSplit
X_trainl, X_testl, y_trainl, y_testl = train_test_split(

X, y, test_size=0.4, random_state=0)

Tn [188]: scaler = preprocessing.StandardScaler().fit(X_trainl)
X_train_transformed = scaler.transform(X_train1)
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Out[166]: 9280

In [187]: from sklearn import preprocessing
from sklearn.model_selection import ShuffleSplit
X_trainl, X_testl, y_trainl, y_testl = train_test_split(
X, y, test_size=0.4, random_state=0)

Tn [188]: scaler = preprocessing.StandardScaler().fit(X_trainl)
X_train_transformed = scaler.transform(X_train1)

C:\ProgramData\Anaconda3\1ib\site-packages\sklearn\preprocessing\data.py:625: DataConversionWarning: Data with input dtype int6
4, float64 were all converted to float64 by StandardScaler.

return self.partial fit(X, y)
C:\ProgramData\Anaconda3\1ib\site-packages\ipykernel_launcher.py:2: DataConversionWarning: Data with input dtype int6d, float6d

were all converted to floaté4 by StandardScaler.

multinomial).fit(X_train_transformed, y_trainl)

In [192]: nl= LogisticRegression(random state=0, solver='lbfgs’, multi_clas:
X_test_transformed = scaler.transform(X_test1)
nl.score(X_test_transformed, y_testl)

: Data with input dtype int6d, float6d

C:\ProgramData\Anaconda3\1ib\site-packages\ipykernel_launcher.py:2: DataConversionkarnin
were all converted to float64 by StandardScaler.

0ut[192]: @.4782082636117985
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In [191]: n= SVC( gamma='auto’).fit(X_train_transformed, y_trainl)
X_test_transformed = scaler.transform(X_test1)
n.score(X_test_transformed, y_testl)
C:\ProgramData\Anaconda3\1ib\site-packages\ipykernel_launcher.py:2: DataConversionWarning: Data with input dtype int6d, float6d
were all converted to float64 by StandardScaler.

0ut[191]: 0.49517312395417684

In [7]: df2=dfl.loc[:, ['Month’, AreaNo’,"ClassNo’] ]

¢F2.head()
out[7]:
Month AreaNo ClassNo
0 6 4 1
1 3 4 1
2 3 1 1
3 3 29 1
4 3 2 1
In [8]: X1 = df2.drop('Classlo’, axis=1)
y1 = df2[ Classho’ ]
n[]
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Name: ClientNo, dtype: int64

In [3]: xx =df.groupby("Arealio’).Quantity.sum()

Electricity Quantity per AreaNumber
Type Markdown and LaTeX: a®

In [11]: xx.T.plot(kind="bar’,  # Plot a bar chart

legend=True, # Turn the Legend off
width=0.75, # Set bar width as 75% of space available
10,10), # Set size of plot in inches
°)

plt.xlabel(’Arealo’)
plt.ylabel(’Electricity Quantity’)

plt.title("Electricity Quantity per AreaNumber’)
plt.savefig(’C:\\Users\\Hi\\Desktop\\elect\\quantityarea.png")
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In [4]: DB =df.groupby('Dayofueek").BillNo. count()

Count of Bills per Dayofweek
0=MONDAY

1=TUESDAY

2=WEDNESDAY
3=THURSDAY

4=FRIDAY

5=SATURDAY

6=SUNDAY

H O Type here to search





image65.png
8| [ Desktop/New folder/ 5 visualzation_data2 x|+ v

O @ localhost:2ee/nos

* = Loe
~ jupyter visualzation_data2 Last checkpoint: 03/24/2018 (autosaved) @ Logout

Edit  View Inset  Cell  Kemel  Widgets  Help

| Python 3 ©

< @ B 4 ¥ MR H C W Makdown v =2

2=WEDNESDAY
3=THURSDAY
4=FRIDAY
5=SATURDAY
6=SUNDAY

In [14]: DB.T.plot(kind='bar’,  # Plot a bar chart

# Turn the Legend off

LBk # Set bar width as 75% of space available

10,10), # Set size of plot in inches
x="Dayofweek’ )

plt.xlabel(’Dayofueek")

plt.ylabel(’count of Bills')

plt.title("Count of Bills per Dayofueek')
plt.savefig('C:\\Users\\Hi\\Desktop\\elect\\billsdayofueek.png’)

Count of Bills per Dayofweek
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H O Type here to search @ e 0




image66.png
Count of Bills per Dayofweek

- illNo

Dayofineek

50000

0000

30000

5

20000

10000





image67.png
« - 0O @ D | localhost:8388/notebooks/Desktop/News620folder/visualzation_data2.ipynb hg ¥= L e
: Jupyter visualzation_data2 Last Checkpoint. 032412019 (unsaved changes) @ Logout
File Edit  View Insert  Cell Keme! Widgets Help Trusted | Python 3 ©

+ x A B 4 ¥ MRin B C W Code v 2
L — e —— —— e — ——

Dayofweek

In [5]: HB=df.groupby("Hour").BillNo.count()

Count of Bills per Hour

In [16]: HB.T.plot(kind='bar’,  # Plot a bar chart

legend=True, # Turn the Legend off
# Set bar width as 75% of space available
# Set size of plot in inches

plt.xlabel("Hour")
plt.ylabel(’count of Bills')

plt.title('Count of Bills per Hour')
plt.savefig("C:\\Users\\Hi\\Desktop\\elect\\billshour.png')
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In [17]: DayB=df.groupby('Day").BillNo.count()
DayB.head()
out[17]: Day
1 8554
2 9027
3 8629
4 10435
5 8810 L
Name: Billllo, dtype: int64

Count of Bills per Day(of Month)

DayB.plot(figsize=(12, 6)) plt.tight_layout()

In [43]: DayB.plot(figsize=(12, 6))
plt.tight_layout()
plt.xlabel(Day of Month')
plt.ylabel(’count of Bills')

plt.title("Count of Bills per Day of Month'
plt.savefig('C:\\Users\\Hi\\Desktop\\elect\\billsdayofmonth.png")

Count of Bills per Day of Month
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In [19]: df . loc[df[ "Dayofueek’
df . loc[df[ ‘Dayofueek’
df . loc[df[ "Dayofueek’

[ 1
[ 1
[ 1
df.loc[df[ "Dayofueek’]
[ 1
[ 1
[ 1

df . loc[df[ ‘Dayofueek’
df . loc[df[ ‘Dayofueek’
df.loc[df[ "Dayofueek’

auswNR o

In [20]: .groupby ("Hour").BillNo. count()
.groupby ("Hour") .BillNo. count ()|
.groupby ("Hour").BillNo.count()
oupby ( "Hour ") .BillNo. count ()
mupby( Hour").BillNo.count()
.groupby ("Hour").BillNo. count()
.groupby ("Hour").BillNo.count()

B
ol lnls
3 63 6y 63 o o

Count of Bills per Dayofweek per Hour

In [22]: # Plot with differently-colored markers.
plt.plot( d_, ‘b Monday ")
plt.plot( d_1, Tuesday")
plt.plot( d_2, 'r- Wednesday ")
plt.plot( d_3, Thursday")
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-groupby ( "Hour" ) .Bi11No. count()
-groupby("Hour" ) .Bi11No. count()
-groupby("Hour" ) .Bi11No. count()
-groupby("Hour" ) .Bi11No. count()
~groupby ("Hour" ) .Bi11No. count()

Count of Bills per Dayofweek per Hour

In [22]: # Plot with differently-colored markers.
plt.plot( d_, ‘b Monday ")

plt.plot( d_1, ‘g Tuesday")

plt.plot( d_2, 'r Wednesday ")

plt.plot( d_3, 'y Thursday")

plt.plot( d_4, 'm Friday")

plt.plot( d_5, 'c Saturday")

plt.plot( d_6, k- Sunday ")

# Create Legend.

plt.plot(x="Hour' ,figsize=(10,5) )

plt.legend(loc="upper right’)

plt.xlabel("hour")

plt.ylabel(’count of bills')

plt.title('Count of Bills per Dayofweek per Hour')
plt.savefig('C:\\Users\\Hi\\Desktop\\elect\\billsdayofueekhours.png")

Count of Bills per Dayofweek per Hour
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In [24]: df.loc[df[ ‘Dayofueek’] == 0 ]
df.loc[df[ ‘Dayofueek’] == 1 ]
df.loc[df[ ‘Dayofueek’] == 2 ]
df.loc[df[ ‘Dayofueek’] == 3 ]
= df.loc[df[ 'Dayofueek'] == 4 ]
df.loc[df[ ‘Dayofueek’] == 5]
df.loc[df[ ‘Dayofueek’] == 6]
In [25]: 1_00. groupby("Hour ' ) .Quantity . sum()

_11.groupby ("Hour ") .Quantity.sun()
22, groupby ("Hour ") .Quantity . sun()
1_33. groupby ("Hour ") .Quantity . sun()
44 groupby ("Hour ") .Quantity . sun()
1_55. groupby ("Hour ") .Quantity . sun()
1_66.groupby ("Hour ") .Quantity . sun()

Electricity Quanity per Dayofweek per Hour

In [27]: # Plot with differently-colored markers.
plt.plot( d_68, 'b-', label='Monday')
plt.plot( d_11, label="Tuesday")
plt.plot( d_22, 1abel="Wednesday")
plt.plot( d_33, label="Thursday")
plt.plot( d_44, label="Friday")
plt.plot( d_55, label="Saturday")
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a4 55=d_55.groupby( ‘Hour") . Quantity. sun()

d_66=d_66.groupby( 'Hour").Quantity.sum()

Electricity Quanity per Dayofweek per Hour
[27]: # Plot with differently-colored markers.

plt.plot( d_6e, 'b- *Monday ")
plt.plot( d_11, 'g- “Tuesday’)
plt.plot( d_22, 'r- “Wednesday ")
plt.plot( d_33, 'y- *Thursday ")
plt.plot( d_44, 'm- *Friday’)
plt.plot( d_55, 'c- *Saturday")

plt.plot( d_66, 'k-'
# Create Legend.
plt.plot(x="Hour' ,figsize=(10,5) )
plt.legend(loc="upper right)
plt.xlabel("hour")
plt.ylabel(’Quantity’)

1abel="Sunday")

plt.title("Electricity Quanity per Dayofweek per Hour')
plt.savefig("C:\\Users\\Hi\\Desktop\\elect\\Quanitydayofueekhours. png")
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In [30]: TQ.T.plot(kind='bar’,  # Plot a bar chart
legend=True, # Turn the Legend off
L7y # Set bar width as 75% of space available
10,10), # Set size of plot in inches
x="Tariflo® )
plt.xlabel(’Tariflio’)
plt.ylabel (" Quantity’)

plt.title("Electricity Quanity per TarifNio')
plt.savefig('C:\\Users\\Hi\\Desktop\\elect\\QuanityTariflio.png")
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In [31]: | d_01 = df.loc[df[ 'Dayofueek'] == 0 ]
d_12 = df.loc[df[ 'Dayofueek'] == 1 ]
d_23 = df.loc[df[ 'Dayofueek'] == 2 ]
d_34 = df.loc[df[ 'Dayofueek'] == 3 ]
d_45 = df.loc[df[ 'Dayofueek'] == 4 ]
.56 = df.loc[df[ ‘Dayofueek’] == 5]
d_67 = df.loc[df[ 'Dayofueek’] == 6]

In [32]: -groupby("Tariflio").BillNo.count()
-groupby("Tariflio").BillNo.count()
~groupby("Tariflio").BillNo.count()
~groupby("Tariflio").BillNo.count()
-groupby("Tariflio").BillNo.count()
~groupby("Tariflio").BillNo.count()
-groupby("Tariflio").BillNo.count()

Count of Bills per Dayofweek per TarifNo

In [33]: # Plot with differently-colored markers.
plt.plot( d_01, 'b-', label='Monday')

plt.plot( d_12, “Tuesday’)
plt.plot( d_23, “Wednesday ")
plt.plot( d_34, *Thursday ")
plt.plot( d_45, *Friday’)

plt.plot( d_56,
plt.plot( d_67,
# Create Legend.

) 10:44 PM
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label="Saturday")
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i 34=d_34.groupby( ' TarifNo" ) .BillNo. count()
45 groupby( ' Tarifiio’) .Billllo. count()
756 groupby( " Tarifllo’) .Billllo. count()
67.groupby(‘Tariflio’) .Billllo. count()

Count of Bills per Dayofweek per TarifNo

In [33]: # Plot with differently-colored markers.
plt.plot( d_01, 'b-", label='Monday")
plt.plot( d_12, 1abel="Tuesday")
plt.plot( d_23, 1abel="Wednesday")
plt.plot( d_34, 1abel="Thursday")
plt.plot( d_45, label="Friday")
plt.plot( d_56, label="Saturday")
plt.plot( d_67, 1abel="Sunday")

# Create Legend.
plt.plot(x="Tarifllo" ,Figsiz
plt.legend(loc="upper right’)
plt.xlabel(’Tariflo’)
plt.ylabel(’count of bills')

(10,5) )

plt.title("Count of Bills per Dayofweek per TarifNo')
plt.savefig("C:\\Users\\Hi\\Desktop\\elect\\billsdayofueekTariflo.png")
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In [36]: m @11 = df.loc[df[ ‘Month']

m_122 = df.loc[df[ "Month']
m_233 = df.loc[df[ "Month"]
m_344 = df.loc[df[ "Month']
m_455 = df.loc[df[ "Month']
m 566 = df.loc[df[ "Month"]
m_677 = df.loc[df[ "Month"]

In [37]: 1 011. groupby (" Tariflio’) .Quantity. sun()
1122 groupby(*Tariflo’ ) .Quantity. sun()
1_233.groupby( " Tariflio’).Quantity. sun()
1_344.groupby (" Tariflio’ ) .Quantity. sun()
1_455. groupby (" Tariflio’) .Quantity. sun()
1_566. groupby (" Tariflio’) .Quantity. sun()
1_677.groupby( " Tariflio’).Quantity. sun()

Electricity Quantity per Month per TarifNo

Type Markdown and LaTeX: a®

In [38]: # Plot with differently-colored markers.
plt.plot( m_ 011, 'b-", label='Month6")
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1_6//.groupby( " 1ariflo’).Quantity. sun()

Electricity Quantity per Month per TarifNo

Type Markdown and LaTeX: a®

In [38]: # Plot with differently-colored markers.

plt.plot( m_ 011, 'b-", Month6")
plt.plot( m_122, 'g-", Month7")
plt.plot( m_233, 'r-", Monthg")
plt.plot( m_344, 'y-", Month9")
plt.plot( m_455, ‘m-", Month10")
plt.plot( m_566, 'c-', Month11")
plt.plot( m_677, 'k-', Month12")
# Create Legend.

plt.plot(x="Tarifllo" ,figsize=(10,5) )

plt.legend(loc="upper right')
plt.xlabel(’Tariflo’)

plt.ylabel(’Quantity’)

plt.title("Electricity Quantity per Month per TarifNio')
plt.savefig('C:\\Users\\Hi\\Desktop\\elect\\qunintymonthTarifNo.png")
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In [6]: Tb=df.groupby(‘Tariflio").BillNo. count()

Count of BillsNumber per TarifNo

In [39]: Tb.T.plot(kind="bar’,  # Plot a bar chart
rue, # Turn the Legend off
75, # Set bar width as 75% of space available
10,10), # Set size of plot in inches
x="Tariflo® )
plt.xlabel(’Tariflio’)
plt.ylabel(’count of Bills')
plt.title('Count of BillsNumber per Tariflio®)
plt.savefig(’C:\\Users\\Hi\\Desktop\\elect\\billsTarifNo.png")
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In [41]: AC1 =df.groupby('Month').Quantity.mean()
AC1.head()

coun

Out[41]: Month
6 197.728995
7 197.856354
8 203.83391
9 190.816226
10 181.755357
Name: Quantity, dtype: float6d

In [42]: # Plot a bar chart
# Turn the Legend off
# Set bar width as 75% of space available

# Set size of plot in inches

plt.xlabel("Month')

plt.ylabel(’Electricity Quantity’)

plt.title('mean of Electricity Quantity per Month')
plt.savefig("C:\\Users\\Hi\\Desktop\\elect\\mean.png")
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In [1]: import pandas as pd
import numpy as np
import matplotlib.pyplot as plt
Zmatplotlib inline
from pandas import DataFrame
from sklearn import datasets, linear_model
import statsmodels.api as sm
from sklearn import linear_model

In [2]: def read_data( filenam
df = pd.read_csv(filename)

< @ B 4 ¥ MRin H C W Coe vlie

:\\Users\\Hi\\Desktop\\elect\\finel data.csv'):

return df
4f = read_data()
. head()

out[2]:

BilNo BillDate ClientNo Quantity Total Price Hour Dayofweek Month Day AreaNo TarifNo
0 133474 20181201 YO0003798-001 142367 830 0583 10 5 12 1 8 30
1 617032 20181201 YO0U0B137-001 113208 660 0583 10 5 12 1 8 30
2 133477 20181201 YO0015731001 142367 830 0583 10 5 12 1 4 30
3 6074 20181201 YO0009576-001 90.909 530 0583 10 5 12 1 0 30
4 133479 20181201 YO0002741001 82333 480 0583 10 5 12 1 8 30
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249868 non-null int64

249868 non-null float64
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dtypes: float64(4), int64(6), object(2)
memory usage: 22.9+ MB

Help

0ut[28]: Index(['BillNo’, 'BillDate’, Clientflo’, 'Quantity’, 'Total’, 'Price’, 'Hour’,
*Dayofueek’, ‘Month', 'Day’, 'AreaNo’, 'TarifNo'],
dtype="object")
In [30]: df.corr()
out[30]:
BilNo Quantity ~ Total  Price  Hour Dayofweek  Month Day AreaNo TarifNo
INo 1000000 0025262 0022598 0009731 -0104791 0018919 0080733 0017948 -0.015857 -0.011847
Quantity 0025262 1000000 0814042 -0.038889 -0.043341 -0.002466 -0.038625 -0003814 0002598 0031798
Total 0022598 0814042 1000000 0414887 -0.043722 -0.004139 -0.032939 -0.001173 -0.001130 0380817
Price 0009731 -0038389 0414887 1000000 -0008132 -0.000629 -0.000151 0001985 0014355 0655869
Hour -0.104791 -0043341 -0.043722 -0.008132 1000000 -0.040424 -0.090029 -0020892 0011744 -0.07339
Dayofweek 0018919 -0.002466 -0.004139 -0.000629 -0.040424 1000000 0023262 -0.004176 0006375 -0.009165
Month 0080733 -0.038625 -0.032939 -0.000151 -0.090029 0023262 1000000 -0011093 0.001069 0.006565
Day 0017948 -0.003814 -0.001173 0001985 -0.020892 -0.004176 -0.011093 1000000 0.002788 0.007114
AreaNo -0015857 0002598 -0.001130 0014355 0011744 0006375 0001069 0002788 1.000000 -0.055543
TarifNo -0011847 0031798 0380817 0655869 -0.07339 -0.009165 0006565 0007114 -0.055543 1000000
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