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Background 

• Banks play a vital role in keeping the economy going by attracting savings and granting
loans. It is essential for economists as well as politicians to understand what banks do,
and how healthy their financial systems are.

• A bank’s financial health can be measured by its investment effectiveness, profitability,
loan and debt health, capital stability, solvency.[1]

 

 

This study aims to understand financial health by performing a clustering analysis of all the
banks in the United States based on their financial health in 2016.

 



Five indicators in measuring banks’ financial health
(based on suggestions from a bank examiner)

• Net interest margin (NIM) measures a bank’s investment effectiveness. A negative NIM
suggests that the bank has not invested its funds efficiently.

• Return on assets (ROA) measures a bank’s annual profitability. The higher ROA is, the
more profitable the bank is.

• Net charge-offs to loans (NCOL) is high, the bank has “bad debt” or “poor quality loans”
that are unlikely to be recovered by the bank.

• Tier 1 capital ratio (CCLR) measures a bank’s capital stability. The higher the CCLR is,
the higher is the likelihood of the bank withstanding negative shocks to its balance sheet.

• Total risk-based capital ratio (TRBCR) measures how well a bank is prepared to protect
its investors and depositors from riskiness

 

 

 



Data

• Data are all collected from the FDIC website.[2]

• These data sets consist of 5,922 banks in the United States and sixteen variables.

• There were 85 missing values in one of data set, all from the columns of the five variables of
interest. The missing values are removed, which led to 48 banks being removed from the data
set.

• Three banks with extreme high TRBCR and one bank with extremely big ROA are removed
from the data set in an effort to avoid the clustering of 5,870 banks distorted by the four small
banks.

• All values of the five variables of interest are scaled to avoid bias caused by the difference in
magnitudes of the variables.

 



Methods: k-means clustering 
Reasons for using k-means clustering

 

• Familiarity: k-means clustering method is widely used in the financial field so that it
will be easier for most of the audiences to understand this study.

 

• Simplicity: Given 5,870 banks in the data set, a k-means clustering method is a good
starting point for exploratory analysis.

 

• Flexibility: it is easier and faster to change to use other clustering techniques depending
on the results of the k-means clustering compared to using other clustering methods,
such as hierarchical clustering methods.

 



Methods: k-means clustering 
Find the optimal number of clusters by the elbow method

k = 9 is the optimal number of
clusters



Methods: k-means clustering 
Find the optimal number of clusters by the elbow method 

The figure suggests that k = 9 is an optimal choice for clustering, because:

 

•  When there are less than 9, the variance explained by the clusters dropped sharply.

• When there are more than 9, the sum of the variance explained decreases slowly.

 

This indicates that k = 9 should be the optimal choice for the number of clusters.

 

•  Although k = 6 also appears to be a reasonable choice, the resulting parallel
coordinates plot showed no clear pattern in the clustering.

 



Characteristics of the clusters

Parallel Coordinate Plot for the Clusters
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Interpretation of the clusters

• Cluster 1 (black solid line): “normal in making investments and profits, but not reliable
or stable.”

• Cluster 2 (red line): similar to Cluster 1, but with lower mean net charge-offs to loans.

• Cluster 3 (green line): “most profitable but also most risky.”

• Cluster 4 (blue line): “most unhealthy financially.”

• Cluster 5 (light blue line): “less effective, profitable, but stable, reliable.”

• Cluster 6 (pink line): “most healthy financially.”

• Cluster 7 (yellow line): “on track, but potentially growing risky.”

• Cluster 8 (grey line): “least profitable.”

• Cluster 9 (black dash line): “on track.”

 

 

 

 



Distribution of the banks by cluster



Summary

 

• There are nine groups of banks in terms of their financial health.

• 1,224 banks are found be in the cluster that represented the most unhealthy institutions.

• The banks that failed in the first quarter of 2017 are all found in the most unhealthy
cluster.

• Only 19 banks are in the cluster described as most healthy.
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