
Exploratory Analysis

	The supervisors were impressed with our analysis from a previous project we had created. HR has requested us to evaluate the data within the HR Attrition Data that way we can establish a baseline to show HR if there are areas for improvements. With the data that is presented it does show that there are some improvements that can be made within the attrition. Some features can be eliminated, and we can as well create new features. As with the screen shots below. I have created a baseline.
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Next with the EDA. I have created a Mechine Learning Model that shows the codes and diffrernt graphs that were produced with the codes runned against each variables. With some questions in mind such as do we need all the features? Can features be combined? Are their relaions with the features? We can test our hypothesis by running models a visulizing our graphs to make out interpetations. 
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With the screen shots placed above it shows our analysis of features as well as graphs to can be looked at with ease to see different trends and patterns. Next, with skill and practice. We can do a teacnique called feature engineering. In short, it helps us to decide which feautres to keep and transform categorical data to numerical standards. Codes and screen shots are provided below.
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With the screen shots above depicting the feature engineering. We can than proceed to do another technique called encoding. Which, in short is converting the data into numerical standards. The results are in the screen shots that are below.
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Building further upon the encoding. There are other sets of codes that we can use to further generate outputs that are using variables. Which are shown below. Then, we can proceed to do a random forest which is a technique that is great to use when an immense amount of data is being used and that has many features. We can also do prediction models with a decision tree model to find unknowns and see how well it performs with the original dataset. We got a prediction accuracy of 100%. Which is very great! We must as well measure the accuracy of such predictions with a confusion matric.
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With the screen shot above. I have placed a code the weighs the features. Which we can look at to make improvements. With the screenshot below. We can see a graph with all the features that can either be eliminated or expanded further upon. The graph is simple to understand since we can measure the graph and results with order of importance. We also have to be made aware of features and some features having a high correlation with one another.
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With the screenshot below. I have placed a code that has the new features that I deemed to make the most sense and filtered out the other features that are not deemed as important. This is only made possible by manipulating the previous datasets with desirable inputs. Next, we should do a train-step and split the data to train our newer models. After, we can re-train the dataset with a random forest to get better results.
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With the screen shot depicting the new graph of the new features. Some of the older features may had been over evaluated. This new graph above shows that employees that have tenure with the company tend to cause more of a nun sense which shows that the employees may not be happy with the same routine over a period. Also, with this change in features. It shows that job roles are not of importance with features creations. More work can be done, and the graphs can be further fine-tuned. But I have hit a wall with my codes and seem that I can’t overcome such matter within a reasonable time. I can also raise a question and urge the company to increase compensation salaries to employees to keep them satisfied and retain talent for the company for the long run. As well as incorporating quarterly bonuses and different stock options. Lastly, hiring new talent can reduce overall workload for tenure employees and help to minimize turnover rates as the graphs do show that over time does diminish an employee quality of work and have negative effects. 
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In [28]: M if 'EmployeeNumber’ in dataset:
del dataset[ 'EmployeeNumber" ]

if 'EmployeeCount’ in dataset:
del dataset['Employeecount']

In [29]: M features = dataset[dataset.columns.difference([ Attrition'])]
output = dataset.iloc[:, 1]

In [30]: M categorical = []
for col, value in features.iteritems():
if value.dtype == 'object’:
categorical.append(col)

numerical = features.columns.difference(categorical)

print(categorical)

['BusinessTravel’, 'Department’, 'Educationfield’, 'Gender', ‘JobRole', ‘Maritalstatus', ‘Overis’, ‘OverTime']
In [31]: M features_categorical = features[categorical]

features_categorical = pd.get_dummies(features_categorical, drop_first=True)
features_categorical.head()

out[31]:

1001 PM =]
12/11/2022 Y1

) p

10:01 PM
12/11/2022 B

O Type here to search f €A 69°F Partly cloudy o) w0z P




image11.png
B0 Modui | k BMHF | Bl Project | %6 AppSt % Dat x ¥ Premic | @ Contac | Y DAT42 | & Home | @ Login | [ https/ | B DAT4: | @ DAT4: | @ Creatin | # seabor | k Didacti | + v = X
C @ nv-snhu-hyperstream.apporto.com/hyperstream/#/client/MTUWNTYAODUAYwBIbmNyeXBOZWR1cmwtamRiYw==2q=BKY9t7ASTKZMQWCYCkRAOFZZnpDQC%2BIY%2Bjimp114L8v.. [ 18 % «~ % O &
@ TheSource §) Login|Fived & LibApps Login @S... [l Other bookmarks

D> > H M o4l 0 2 Time02:46:39  Activity

& O

Home Page - Select Untitleds - Jupyter \ Untitled7 [IENIEIT S 5 Unitied 13 - Jupyter | X
C @ localhost:8890/notebooks/Untitled13.ipynb?kernel_name=python3 e A O &
" Jupyter Untitled13 Last Checkpoint: 33 minutes ago (autosaved) @ Logout
File  Edit View Inset Cel  Kemel  Widgets  Help Trusted | Python 3 ©
+ % @ B A ¥ MHRn B C|» Code vl @
Gupsa -
BusinessTravel_Travel_Frequently BusinessTravel_Travel_Rarely De"”‘g%‘;;z;ﬁ:’;'{ Department_Sales Ed”“"""F;i'i:m'ef: EducationField_Marketing
0 0 1 1 3 o 3
1 1 0 1 0 1 0
2 0 0 1 0 ) 0
3 1 0 1 0 1 0
4 0 1 1 0 ) 0

5 rows x 21 columns

In [32]: M features_numerical = features[numerical]
features = pd.concat([features_numerical, features_categorical], axis=1)

features.head()

out[32]:
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In [33]: M labelencoder = LabelEncoder()
output = labelencoder.fit_transform(output)

print(output)

[101...000]

In [34]: M train, features test, attrition train, attrition test = train test split(features, output, test size = .3, random state = )
‘ »

In [35]: M random_forest = RandomForestClassifier(n_estimators = 800, criterion = ‘entropy’, random state = @)
random_forest.fit(features_train, attrition_train)

out[35]: RandomForestClassifier(criterion="entropy', n_estimators=8ee, random state=e)
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In [36]: M attrition_pred = random_forest.predict(features_test)

print("Accuracy: " + str(accuracy_score(attrition_test, attrition_pred) * 100) + “%")

Accuracy: 100.0%

In [16]: M rf_cm = confusion_matrix(attrition test, attrition_pred)

rf_cm_plot = pd.DataFrame(rf_cm, index = [i for i in {"Attrition", "No Attrition"}],
columns = [i for i in {"No attrition”, "Attrition"}])

plt.figure(figsize = (6,5))

sns.heatmap(rf_cm_plot, annot=True, vmin=5, vmax=90.5, cbar=False, fmt="g')

Out[16]: <matplotlib.axes._subplots.AxesSubplot at ©x18e@a61f490>
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In [38]: M def plot_feature_importances(importances, features):

indices = np.argsort(importances)

plt.figure(figsize=(12,14), dpi= 80, facecolor="u', edgecolor="k")
plt.grid()

plt.title('Categorical Order of Importance')

plt.barh(range(len(indices)), importances[indices], height=e.8, color='mediumvioletred’, align='center')
plt.axvline(x=0.03)

plt.yticks(range(len(indices)), list(features))

plt.xlabel(Depictions of overall importance ')

plt.show()

plot_feature_importances(random_forest.feature_importances_, features)
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In [44]: M new_features = features.filter(['OverTime yes', 'Single', ‘Married', 'Sales Representative', ‘Sales Executive', 'Research Sci
new_features. head()

out[44]:
YearsWithCurrManager YearsSinceLastPromotion  YearsAtCompany

0 0 0 1

1 7 1 10

2 0 1 10

3 0 3 8

4 2 2 2

In [19]: M test new, attrition train new, attrition test new = train test split(new_features, output, test size = 0.3, random state = @)
< »

In [20]: M random_forest_new = RandomForestClassifier(n_estimators = 800, criterion = ‘entropy’, random_state = 0)
random_forest_new. fit(features_train_new, attrition_train_new)

attrition_pred_new = random_forest_new.predict(features_test_new)

print("Accuracy: " + str(accuracy_score(attrition_test_new, attrition_pred_new) * 100) + "%")

Accuracy: 93.19727891156462% e

1006 PM
) P
o) P 12/11/2022 B

10:06 PM
=

i 3 -~ o ) iz P
L Type here to search & 69°F Partly cloudy RN 12/11/2022 112




image18.png
Modulc | k 1BMHF | [0 Project |48 AppSi K Dat x R Premic | @ Contac | DAT4: | & Home | @ Login | @ https/ | DAT4: | @ DAT4: | § Creatin | # seabor | k Didact | + v = X
C @ nv-snhu-hyperstream.apporto.com/hyperstream/#/client/MTUWNTYAODUAYwBIbmNyeXBOZWR1cmwtamRiYw==2q=BKY9t7ASTKZMQWCYCkRAOFZZnpDQC%2BIY%2Bjimp114L8v.. [ 18 % «~ % O &

@ TheSource §) Login|Fived & LibApps Login @S... [l Other bookmarks

D> > H M o4l . Time02:49:11 Activity )
Home Page - Select ¢ X Project two - Jupyter | X Untitleds - Jupyter Ne X Project two - Jupyter | X Untitled7 - Jupyter Ne X Untitied12 - Jupyter | x [CIEGCEN AR + - X

C @ localhost:8890/notebooks/Untitled13.ipynb?kernel_name=python3 e A O &
':'Jupyter Untitled13 Last Checkpoint: 37 minutes ago (autosaved) @ Logout
Fie  Edit View Inset Cell  Kemel  Widgets  Help | Python 3 O
B+ % & B A ¥ MRin B C B code v @
Accuracy: 93.19727891156462% e

In [21]: M f, axes = plt.subplots(1, 2, figsize=(12, 5), sharex=False, sharey=False)
plt.figure(figsize = (6,5))

sns.heatmap(rf_cm_plot, annot=True, vmin=5, vmax=90.5, cbar=False, fmt='g', ax=axes[0])
axes[0].set( title = 'Random Forest C (ALl features)')

rf_cm_new = confusion_matrix(attrition_test_new, attrition pred_new)
rf_cm_new_plot = pd.DataFrame(rf_cm_new, index = [i for i in {"Attrition", "No Attrition"}],
columns = [i for 1 in {"No attrition”, "Attrition"}])

sns.heatmap(rf_cm_new_plot, annot=True, vmin=10, vmax=90.5, cbar=False, fmt='g', ax=axes[1])
axes[1].set( title = 'Random Forest CM (Selected features)')

out[21]: [Text(e.5, 1.0, 'Random Forest CM (Selected features)')]

Random Forest CM (All features) Random Forest CM (Selected features)

7

No Attrition

No Attrition
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n [22]: M plot_feature_importances(random forest_new.feature_importances_, new_features)
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In [23]: M sc = standardscaler()

features_train_scaled = sc.fit_transform(features_train)
features_test_scaled = sc.transform(features_test)
features_train_new_scaled = sc.fit_transform(features_train_new)
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In [1]: M dimport numpy as np
import pandas as pd
import seaborn as sns
import matplotlib.pyplot as plt
%matplotlib inline

from sklearn.preprocessing import LabelEncoder
From sklearn.model_selection import train_test_split
from sklearn.metrics import accuracy_score

from sklearn.metrics import confusion matrix

from sklearn.ensemble import RandomForestClassifier, VotingClassifier
From sklearn.svm import SVC

From sklearn.model_selection import GridSearchcv

from sklearn.neighbors import KieighborsClassifier

From sklearn.naive_bayes import GaussianNg

from sklearn.preprocessing import Standardscaler

In [3]: M dataset = pd.read_csv("C:Users\Public\Desktop\DAT-436\HR Attrition Data.csv")
dataset.head()

Age Attriion  BusinessTravel DailyRate Department DistanceFromHome Education EducationField EmployeeCount EmployeeNumber ... Relations

Research &
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from sklearn.naive_bayes import GaussianNg -

From sklearn.preprocessing import Standardscaler

In [2]: M dataset = pd.read_csv("
dataset. head()

:Users\Public\Desktop\DAT-430\HR Attrition Data.csv")

ol Age Attriion  BusinessTravel DailyRate Department DistanceFromHome Education EducationField EmployeeCount EmployeeNumber ... Relations
0 38 Yes Travel_Rarely 1180 Dsf;z;’;lﬁ 29 1 Medical 1 282
1 49 No Travel_Frequently 279 Dij;z;’;\lﬁ 8 1 Life Sciences 1 2
2 2 Yes Non-Travel 1366 Dsf‘;z;ﬁlﬁ 2 2 Teéz’g“f:e‘ 1 1082
3 33 No Travel_Frequently 1392 Dsféz;';‘lf; 3 4 Life Sciences 1 5
4 27 No Travel_Rarely 591 DS&;Z;’:‘Z:; 2 1 Medical 1 7

5 rows x 35 columns

In [24]: M print(“rows: " + str(len(dataset.index)))

rows: 1470 S
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n [24]: M print("rows: " + str(len(dataset.index)))
rows: 1470

In [5]: M dataset.isnull().any()

out[5]: Age False

Attrition False
BusinessTravel False
DailyRate False
Department False
DistanceFromHome False
Education False
EducationField False
EmployeeCount False
EmployeeNumber False
Environmentsatisfaction  False
Gender False
HourlyRate False
JobInvolvement False
JobLevel False
JobRole False
Jobsatisfaction False
MaritalStatus False
MonthlyTncome False
MonthlyRate False
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NumCompaniestiorked False -
Overil8 False
overTime False
percentsalaryHike False
performanceRating False
Relationshipsatisfaction  False
StandardHours False
stockoptionLevel False
TotallorkingYears False
TrainingTimesLastyear False
WorkLifeBalance False
YearsAtCompany False
YearsInCurrentRole False
YearsSinceLastPromotion False
Yearswithcurrianager False
dtype: bool
In [26]: M f, axes = plt.subplots(5, 3, figsize=(24, 36), sharex=False, sharey=False)
sns. swarmplot(x="EducationField", y="MonthlyIncome", data=dataset, hue="Gender", ax=axes[0,0])
axes[0,0].set( title = ‘Monthly income verses Educational Field')
sns.pointplot(x="PerformanceRating", y="JobSatisfaction", data=dataset, hue="Gender", ax=axes[0,1])
axes[0,1].set( title = 'Job satisfaction verses Performance Rating')
sns.barplot (x="NunCompaniesiorked", y="Performancerating”, data=dataset, ax=axes[,2])
axes[0,2].set( title = 'Number of companies worked verses Performance rating') °5
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m [26]: M f, axes = plt.subplots(s, 3, Figsize=(24, 36), sharex=False, sharey=False)
sns. swarmplot (x="EducationField", y="MonthlyIncome", data=dataset, hue="Gender", ax=axes[0,0])
axes[0,0].set( title = 'Monthly income verses Educational Field')
sns. pointplot(x="PerformanceRating", y="JobSatisfaction”, data=dataset, hue="Gender", ax=axes[0,1])
axes[0,1].set( title = 'Job satisfaction verses Performance Rating')
sns. barplot (x="NunCompaniestiorked”, y="PerformanceRating”, data=dataset, ax=axes[0,2])
axes[0,2].set( title = 'Number of companies worked verses Performance rating')
sns.barplot(x="JobSatisfaction”, y="Educationfield", data=dataset, ax=axes[1,0])
axes[1,0].set( title = 'Educational Field verses Job Satisfaction')
sns. barplot (x="Yearswithcurrianager”, y="Jobsatisfaction", data=dataset, ax=axes[1,1])
axes[1,1].set( title = 'Years with current Manager verses Job Satisfaction')
sns. pointplot(x="Jobsatisfaction”, y="MonthlyRate", data=dataset, ax-axes[1,2])
axes[1,2].set( title = 'Job Satisfaction verses Monthly rate')
sns.barplot(x="tiorkLifeBalance”, y="DistanceFromone", data=dataset, ax=axes[2,0])
axes[2,0].set( title = 'Distance from home verses tork life balance')
sns. pointplot(x="0verTime", y="workLifeBalance", hue="Gender", data=dataset, jitter=True, ax=axes[2,1])
axes[2,1].set( title = 'Work life balance verses Overtime')
sns . pointplot (x="0verTime", y="Relationshipsatisfaction", hue="Gender", data=dataset, ax=axes[2,2 - -
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sns.pointplot(x="OverTime", y="RelationshipSatisfaction”, hue="Gender", data=dataset, ax=axes[2,2])
axes[2,2].set( title = ‘Overtime verses Relationship satisfaction')

sns.pointplot(x="MaritalStatus", y="YearsInCurrentRole", hue="Gender", data=dataset, ax=axes[3,0])
axes[3,0].set( title = ‘Marital Status verses Years in current role')

sns.pointplot(x="Age", y="YearsSincelastPromotion”, hue="Gender", data=dataset, ax=axes[3,1])
axes[3,1].set( title = ‘Age verses Years since last promotion')

sns.pointplot(x="OverTime", y="PerformanceRating”, hue="Gender", data=dataset, ax=axes[3,2])
axes[3,2].set( title = ‘Performance Rating verses Overtime')

sns.barplot(x="Gender", y="PerformanceRating", data=dataset, ax=axes[4,0])
axes[4,0].set( title = ‘Performance Rating verses Gender')

sns.barplot(x="Gender", y="JobSatisfaction", data=dataset, ax=axes[4,1])
axes[4,1].set( title = ‘Job satisfaction verses Gender')

sns. countplot(x="Attrition", data=dataset, ax=axes[4,2])
axes[4,2].set( title = ‘Attrition with Multiple Charts')

out[26]: [Text(e.5, 1.0, 'Attrition with Multiple Charts')]

Monthly income verses Educational Field b satisfaction verses Performance Rating Number of companies worked verses Performance rating
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