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EXAMPLE – US CITIES
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Example – US cities

• The file cities1.xlsx has useful data from hundreds of 
US metropolitan cities

• It is of interest to group them into clusters and to 
characterize the cities in the clusters

• To characterize the clusters, identify what attributes 
the cities in each cluster have in common

• Use KMeans from sklearn to find the clusters
• Use a biplot and pivot tables to characterize them
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Example – US cities
.
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Example – US cities
.
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description
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Example – US cities
.
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Example – US cities
.
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Example – US cities
.
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← set index column
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Example – US cities
.
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cities
variables

← MinMaxScaler 
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Example – US cities
.
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Looks like the curve 
starts decreasing 
slowly at k=4 clusters

(try up to 17 clusters)
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Example – US cities
.
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← store transformed values
  in a DataFrame 
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Example – US cities
.
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← rename columns
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Example – US cities
.
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← rename columns
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Example – US cities
.
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Add column cluster to assign cluster ID to each city
↓
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Example – split US cities into clusters
.
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Split df_pca4 into clusters

cluster 1 cluster 2 cluster 3 cluster 4

cities
cities
cities
cities
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Example – US cities
.

54

cluster 1

cluster 2

cluster 3

cluster 4
How much do clusters overlap?
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Example – US cities
.
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Example – US cities
.
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US cities – 3 clusters
.
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US cities – 5 clusters
.
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US cities – Rotation matrix R
.

59

↓ eigen
vector1

↓ eigen
vector2

↓ eigen
vector3 …
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US cities - loading vectors LD
.
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loading
vector1

loading
vector2

loading
vector3 …
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US cities - loading vectors L1, L2
.
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US cities - biplot
.
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US cities - biplot
.
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Cluster 4:  largest Cost-living, Climate;    smallest Education, Arts
Cluster 3:  largest Population, Jobs, Transportation, Health Care, Arts, Education; smallest Crime 
Cluster 2:  largest Crime;      smallest Transportation, Climate, Health Care
Cluster 1:  median Population; low Cost-living, Climate; high Jobs, Education, Crime, Arts
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US cities
.
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US cities – pivot tables
.
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US cities – largest average values
.
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Cluster 4:  largest Cost-living, Climate;    
Cluster 3:  largest Population, Jobs, Transportation, Health Care, Arts, Education, Violent
Cluster 2:  largest Crime;      
Cluster 1:            high Jobs, Education, Crime, Arts
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US cities – smallest average values
.
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Cluster 4:  largest Cost-living, Climate;        smallest Education, Arts
Cluster 3:  largest Population, Jobs, Transportation, Health Care, Arts, Education; smallest Life_cost, Crime 
Cluster 2:  largest Crime;       smallest Transportation, Climate, Health Care
Cluster 1:  median Population;  low Cost-living, Climate;   high Jobs, Education, Crime, Arts


