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 Background and Model Overview
• The model aims to measure Health Opportunity Indicies 

(HOIs) by integrating multiple socioeconomic indicators.
• Based on linear model, we assign weights to each 

measures to calculate annual HOI scores for each county.
• Interactive visualizations are used to display these indicies, 

enabling comparisons across regions and providing 
summary statistics on each indicies.

          Goals in this project
• Improve model accuracy by refining Health Opportunity 

Indicies through PCA analysis and optimization of raw 
county data, specifically for year 2019 and 2020.

• Aims to offer insights into regional disparities in health 
opportunities and supports data-drivien policy-making to 
enhance health equity.

          Method Used
• Principal Components Analysis (PCA): a linear 

dimensionality reduction and machine learning method 
used to simplify a large dataset into smaller set while still 
maintaining significant patterns and trends.

          Figure 2: PCA visual demonstration

                              Analysis Process
• 1. Standardize the data: adjust the dataset to have a mean      

of zero and standard deviation of one to ensure all 
variables are on the same scale.

• 2. Compute the covariance matrix to identify correlations: 
understand how features vary with respect to each other

    
      
     Figure 3&4: Example of covariance matrix and calculated Covariance matrix

• 3. Calculate the Eigenvalues and Eigenvectors: derived 
from the covariance matrix to identify the principal 
components.

                 
                 Figure 4&5: Eigenvalues and Weights for 2019 and 2020

                  Figure 1: Model Visualization

        Analysis Process Continued
• 4. Select the principal components: 

Choose the Top principal components 
based on Eigenvalues.

• 5. Transform the data & Rotation: Project 
the original data onto the new feature 
space defined by principal components. 
Orthomax (varimax) rotation was applied 
to align the data more closely with the 
principal components 

            
           Figure 7&8 Factors before and after rotationa

• 6. Obtain the final indicies: aggregate the 
transformed data for each related measure 
for each county to derive the final Health             
Opportunity Index

                      Results 
• Updated statistics for each county for 

year 2019&2020

           Figure 9: Example of result statistics

                Future Discussions
• Incorporate additional indicators: integrate 

more socioeconomic, environmental, and 
healthcare access indicators to enhance 
the robustness of HOIs.

• Temporal analysis: Conduct longitudinal 
analysis for trends and changes over time, 
identify factors contributing to 
improvements or declines.
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