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I .  UNDERSTANDING HIERARCHIC AL CLUSTERING = UNSUPERVISED MACHINE 

LEARNING  

Most of the stuff here are abstracted frrom: 

https://www.amazon.com/Machine-Learning-PySpark-Processing-Recommender/dp/1484241304  

 

To learn more about Hierarchical Clustering: 

https://www.alvinang.sg/s/Hierarchical-Clustering-with-Python-by-Dr-Alvin-Ang.pdf 

 

• Above is a table categorizing the different Machine Learning algorithms.  

• Objective of Hierarchical Clustering is to predict a CATEGORY. 

 

https://www.amazon.com/Machine-Learning-PySpark-Processing-Recommender/dp/1484241304
https://www.alvinang.sg/s/Hierarchical-Clustering-with-Python-by-Dr-Alvin-Ang.pdf
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A. IMPORTANT POINT TO NOTE ABOUT PREDICTION USING HIERARCHICAL 

CLUSTERING 

 

• You CAN’T use Hierarchical Clustering to predict new datasets.1 

• Hierarchical clustering is not designed to predict cluster labels for new observations.  

• The reason why this is happening is because it just links data points according to their 
distances and it is not defining "regions" for each cluster. 

• If you really need to predict, use K Means Clustering.  

 

 

 

 

 
1  https://stackoverflow.com/questions/64589016/how-to-predict-the-cluster-label-of-a-new-observation-using-a-

hierarchical-clust  

https://stackoverflow.com/questions/64589016/how-to-predict-the-cluster-label-of-a-new-observation-using-a-hierarchical-clust
https://stackoverflow.com/questions/64589016/how-to-predict-the-cluster-label-of-a-new-observation-using-a-hierarchical-clust
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II .  HIERARCHICAL CLUSTERING USING PY SPARK  –  CASE I  LOCATING CLUSTER 

CENTROIDS (SALES.CSV)   

IPYNB: 
https://www.alvinang.sg/s/Hierarchical_Clustering_In_Spark_With_Bisecting_K_Means.ipynb  

A. IMPORT THE DATA 

 

 

B. VECTOR ASSEMBLER: TRANSFORM THE DATA 

 

https://www.alvinang.sg/s/Hierarchical_Clustering_In_Spark_With_Bisecting_K_Means.ipynb
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C. FITTING DATA TO BKMEANS 
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D. LOCATING THE CENTROIDS 

 

 

 



8 | P A G E  

COPYRIGHTED BY DR ALVIN ANG 

WWW.ALVINANG.SG 

III .  HIERARCHICAL CLUSTERING USING PY SPARK  –  CASE II  PREDICTING 

NUMBER OF CLUSTERS ( IRIS DATASET) 

Referenced mainly from:  

https://www.data4v.com/tutorial-hierarchical-clustering-in-spark-with-bisecting-k-means/  

IPYNB: 

https://www.alvinang.sg/s/Hierarchical_Clustering_In_Spark_With_Bisecting_K_Means.ipynb  

 

A. POINTS TO NOTE 

• PySpark is unable to perform Hierarchical Clustering directly.  

• Because its MLlib library doesn’t contain it. 

• However, in Spark, both K means and Hierarchical Clustering are combined using a version 
of K-Means called as Bisecting K-Means.  

• It is a divisive hierarchical clustering algorithm (won’t be explained here).  

 

 

https://www.data4v.com/tutorial-hierarchical-clustering-in-spark-with-bisecting-k-means/
https://www.alvinang.sg/s/Hierarchical_Clustering_In_Spark_With_Bisecting_K_Means.ipynb
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B. START A SPARK SESSION 

https://www.alvinang.sg/s/How_To_Start_A_Spark_Session.ipynb 

 

https://www.alvinang.sg/s/How_To_Start_A_Spark_Session.ipynb
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C. LOAD THE IRIS DATASET 

 

 

• As can be seen, the Iris dataset is stored as a Dictionary with many key-value pairs 
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D. DATA EXTRACTION 

 

• We extract out frrom the Iris Dictionary: 

o ‘data’ → as values in the rows 

o ‘feature_names’ → as column headers 

 

 

E. LOAD DATASET TO SPARK DATAFRAME 
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F. VECTOR ASSEMBLER 
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G. USING THE CLUSTERING EVALUATOR TO FIGURE OUT HOW MANY 

CLUSTERS 

 

 

• We import the Clustering Evaluator to find out the “Silhouette Scores” (or errors) as we 
increase the Clusters from 2 to 11. 

• The Scores / Error goes down as the clusters increase because the Error is measured from 
every point to the centroid of the cluster.  

• Thus, if we have the number of centroids = number of points, the Error = 0 because the 
distance = 0. 

• This is displayed in the Elbow diagram in the next part. 
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H. PLOTTING THE ELBOW DIAGRAM 

 

 

• This plot plots the Silhouette Scores as per previous section (from 2 to 11).   
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I. FITTING THE DATA TO BK MEANS 

 

 

 

J. PCA 

 

• We do PCA because we want to plot the Clusters onto a 2D diagram. (for better visibility).  

• To learn more about PCA: https://www.alvinang.sg/s/Principal-Component-Analysis-PCA-
with-Python-and-PySpark-by-Dr-Alvin-Ang.pdf  

• Because there are currently 4 columns / features / dimensions: 

o Sepal length 

https://www.alvinang.sg/s/Principal-Component-Analysis-PCA-with-Python-and-PySpark-by-Dr-Alvin-Ang.pdf
https://www.alvinang.sg/s/Principal-Component-Analysis-PCA-with-Python-and-PySpark-by-Dr-Alvin-Ang.pdf
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o Sepal width 

o Petal length 

o Petal width 

• Yet we want to visualize this 4-dimensional data into 2, thus we need to compress these 4 
columns into 2 using PCA. 

 

1. EXTRACTING OUT ‘PCA’ COLUMN INTO ‘X_PCA’ 

 

 

2. EXTRACTING OUT ‘PREDICTION’ COLUMN INTO 

‘CLUSTER_ASSIGNMENT’ 
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K. PLOTTING 

 

 

• 5 classes. 
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ABOUT DR.  ALVIN ANG  

 

Dr. Alvin Ang earned his Ph.D., Masters and Bachelor degrees from NTU, Singapore. He is a 

scientist, entrepreneur, as well as a personal/business advisor. More about him at www.AlvinAng.sg.   

 

 


