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•

•

MISSING VALUE IMPUTATION

• As the given data has missing value >20%, 
removing the rows will lead to data loss. To 
avoid the same, lets impute data.

• ‘default’ is a categorical variable hence 
imputing Mode of the column, which is 

‘No’.

• As fields have missing value <5% dropping 
the rows seems reasonable.

ANALYSIS

• The given data contains missing 
value, termed as ‘unknown’ in 
multiple parameters.

• Field ‘Default’ has highest 

missing value percentage with 
21%, followed by ‘education’ at 

4.19%, ‘loan’ and ‘housing’ at 
2.37%, ‘job’ and ‘marital’ at < 1%

RESULTING DATA SET

• The Resulting data set post 
the imputations consists of 
34425 rows and 21 columns 

with 0 missing correlation in 
nullity between data 
columns.M
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•

•

OUTLIER ANALYSIS

• Variable ‘cons.conf.idx’ has 1.1% 

outlier with count of 380

• Variable duration has 7.13% outlier 

with count of 2454

• Variable age has 1.05% outlier 

with count of 362

• Variable 'campaign' has 5.75% 

outlier with count of 1979

TREATMENT

• We have to either Cap the outlier or 

remove the outlier

• Removing the outliers may cause loss of 

critical information

• Capping the outlier will cause 

information loss as target variable may 

be correlated with higher values.M
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age cons.conf.idx

durationcampaign

Factor Skewness Median

Age Not Skewed 38

duration Positively skewed 180

emp.var.rate Negatively skewed 1.1

cons.conf.idx Positively skewed -41.8

euribor3m Negatively skewed 4.9

nr.employed Negatively skewed 5191

Campaign Positively Skewed 2

ANALYSIS

emp.var.rate

euribor3m
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Blue-collar
service

entrepreneur
housemaid

technician Selfemployed
management

admin

unemployed

student

retired

may
jul

jun nov aug

apr

Jan sept
Dec

Mar 92.2 - 93.056

93.056 – 93.912

93.912 – 94.767 -3.4 , -1.8

-1.8, -0.2

-0.2, 1.4

telephone

cellular

Basic.9y Basic.6y

Basic.4y
High.school

Professional 
course

University 
degree

illiterate

non existent

failure

success

1639.33, 3278.67

0.0, 1639.33

3278.667, 4918.0

17.0, 44

71, 98

44, 71

Yes

No
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CORRELATION

• To omit multicollinearity 

and reduce VIF, we 

remove variables that 

are highly correlated 

with each other.

VARIABLES TO REMOVE

• Removing the following 

variables as they are 

highly correlated 

'euribor3m’, 'nr.employed'
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P'age', 'job', 'marital', 

'education', 'default', 'housing', 

'loan', 'contact', 'month', 

'day_of_week', 'duration', 

'campaign', 'pdays', 'previous', 

'poutcome', 'emp.var.rate', 

'cons.price.idx', 'cons.conf.idx'
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MODEL DETAILS

• As the Target feature ‘Y’ 

is a binary variable, we 

use ‘Logistic Regression’

Model

• Accuracy =  0.91

• Sensitivity =  0.35

• Specificity =  0.98

• False Positive Rate =  0.02

• Precision =  0.63

• Recall =  0.35
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0 10 20 30 40 50 60

poutcome

age

month

Job

default

education

marital

Categorical Factor Ranking

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

Duration

emp.var.rate

cons.price.idx

cons.conf.idx

Numerical Factor Ranking

poutcome 50

age 37

month 30

Job 20

default 12

education 10

marital 4

Advantage(%)
Categorical Factors

emp.var.rate 1.7341

cons.conf.idx 1.707

cons.price.idx 0.6167

duration 0.4408

Numerical Factor 
Weights

• Job-’Student’ has a conversion rate is 

~30%, ‘retired’ has 24% conversion 

rate.

• Education-’Illiterate’ has the highest 

conversion rate of 20%. This maybe 

due to lack of data or government 

schemes.

• Poutcome-’Success’ shows a 

significant conversion rate of 65%.

• The Later months in the year shows a 

significant increase in conversion rate 

– Due to taxes & fiscal year cycle.

• No person who has defaulted 

earlier has taken term Deposit.

• People who have taken housing 

loan or not does not effect their 

chances of taking Term Deposit.

• emp.var.rate shows unemployment 

rate and is inversely correlated to 

subscribing to Term deposit.

• Duration has a sweet spot. More or 

less call duration decreases the 

subscription chances.
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❖ Student Awareness Programs (CFA institutes etc)
❖ Student oriented programs for Short-term FD
❖ Influencer Marketing

❖ Regular feedback post campaigns
❖ Bundled products: Loan + term Deposit

❖ Regular training of customer 
service representatives

❖ Regular feedback

❖ Omni Channel Approach
❖ Provide door-step service
❖ Fully digitized term deposit process
❖ Customer Representatives for old age homes

❖ Partner With ClearTax, ET Money.
❖ Heavy Marketing (Newspaper, digital)

❖ Develop dedicated profile of 
hot leads based on consumer 
confidence using ML.
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APPENDIX: Python Code



APPENDIX: Correlation with Nullity 



APPENDIX: Standard Scaler


