
Clustering with 
K-Means Model
Case study using “Salary 
Prediction Classification” data

Include:

● Exploratory Data Analysis (EDA)
● Data Preprocessing
● Principal Component Analysis (PCA)
● Feature selections
● Model evaluation 
● Clustering result interpretation



Data Source Overview
Source: https://www.kaggle.com/datasets/ayessa/salary-prediction-classification 

I remove the existing label (> 50k salary vs not) for this clustering exercise.
Maybe there is more than 2 labels for this dataset?

https://www.kaggle.com/datasets/ayessa/salary-prediction-classification


Exploratory Data Analysis (EDA)



Exploratory Data Analysis (EDA)



Exploratory Data Analysis (EDA)
Found unusual pattern in  *capital_gain* & 
*capital_loss* features More than 90% of the data 

is “zero values”

So, we drop these features



Correlation Matrix & Pair Plot

No apparent positive/negative relationship. 
But, we can look at some fuzzy clusters in the age 
vs hours_per_week plot. 

Maybe they’re 
the essential 
features?



Data Preprocessing: Data Transformation

Age → Log(Age)
(to make it more “normal”)



Data Preprocessing: Outlier Handling

Capped at 5 and 95 
percentile



Encode Categorical Data & Bin Numerical Data



Performing PCA to Reduce Dimensions
This result is bad because total 
explained variance is only 8%
We also don’t see “clusters”



Features Selection



Performing PCA Again
This result is quite good because total 
explained variance is 65%
We also see 2 (or more) “clusters”



Building the Model with Default Parameter



Clustering Result



Model Evaluation

Best number of cluster = 2
(based on Elbow Method and

Sillhouette Score = 0.56)



Interpretation: 

Some college > Bachelors vs Bachelors > Some-college



Interpretation: 

Having more “youngsters”vs Having more “elders”



Interpretation: 

“Busy” vs “Busier”



Interpretation: 

“Not-Married with civil 
spouse” 

vs

 “Married with civil spouse”



Interpretation: 

“Single, wive, other 
non-husbands” 

vs

 “Husband”



Conclusion
Cluster 0

This cluster is dominated by wives, singles, and 
others. They tend to be younger and less busy 

compared to other clusters. The majority are high 
school graduates or attended college, especially 

those who did not earn a degree.

Cluster 1

This cluster is dominated by husbands married to 
civil partners. They tend to be older and busier 

compared to other clusters. The majority are high 
school or college graduates, whether degree 

holders or not.

  - About 2/3 are high school-college graduates (but 
more are non-degree holders)
  - Higher proportion of young demographics 
(57.5%)
  - Fewer "busy" individuals (20.1%)
  - Almost all (94%) are not married to a civil partner
  - Almost all are not husbands (99%)

- About 2/3 are high school-college graduates
  - Lower proportion of young demographics (25.3%)
  - More "busy" individuals (38.6%)
  - Almost all (100%) are married to a civil partner
  - Almost all are husbands (100%)
be older and busier compared to other clusters. The 
majority are high school or college graduates, 
whether degree holders or not.


