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Background

Healthcare costs are one of the largest categories of 
consumer spending in the U.S., but hospital charges have 
been historically opaque. Effective 2021, the federal 
government promulgated a new rule for hospitals requiring 
them to disclose pricing on a wide range of hospital 
services. This project explored how this price transparency 
regulation can help patients understand costs, and examine 
the relationship between hospital pricing and demographic 
data. Our goal is twofold:
• To develop a tool which allows patients to research 

costs for various procedures; this tool will reduce their 
financial burdens and empower them to take a proactive 
approach with their health. 

• To provide an analysis on the variability of hospital 
pricing based on demographic and hospital statistics. 

Data Sourcing and Cleaning

Predictive Modeling 

Interactive Dashboard

Key Takeaways

1. Hospital Pricing is Weakly Correlated to A Set of Key Demographic 
and Hospital Variables:
● Cash price is higher in areas with more seniors and white residents.
● Cash price is higher in areas with lower population density.
● Cash price is higher in counties with higher unemployment, higher 

uninsured rate, and lower household income.
● Cash price is higher with hospital with lower capacity and revenue.

2. Demographic Data Provides Insights into the Discrepancies of the 
Uneven Distribution of Healthcare Resources in Michigan 

Note: Although we limited our conclusion to the overall state, each county within 
the state showcased a combination of different trends.
This study ultimately helps the patients by empowering them to go “shopping” 
and to compare the prices of all selected procedures within their residential 
area. 

Figure 6: Interactive Dashboard
Our patient dashboard allows users to compare prices across hospitals. Based on 
the pricing information (original prices, predicted prices, and price indexes), they can 
determine which hospital to choose for their respective procedures. 

Exploratory Data Analysis 

Figure 2: Michigan Hospital Pricing Overview
With selected procedures (by CPT code), we started with a pricing comparison of 
different hospitals and systems.

Figure 3: Correlation Matrix
We plotted a correlation matrix to 
better understand the interactions 
between variables.

Figure 1: Data Schema & Dataframes
We pulled our data from three main sources: (1) the 
pricing data from hospital websites, (2) the hospital 
data from the American Hospital Directory, and (3) 
the population and demographic data primarily from 
the Michigan State Department of Health and 
Human Services. We developed a python script 
that extracted relevant information from individual 
data files. 

Overall, our dataset contained a total of 120 
hospitals in 18 different hospital systems in 
Michigan. By the end of the data cleaning phase, 
we had approximately 5-19.5% of missing data.

Figure 4: Grouped Scatter Plots
After standardization, we plotted scatter plots 
to observe trends in and largely found a 
negative correlation with hospital data (quality 
score, capacity and revenue) and a positive 
correlation with some demographic data 
(senior population, white population, 
population density, and unemployment).

Figure 5: Model Selection & Predicted and Original Prices Comparison
We explored various predictive models where Random Forest was the best with a 90% 
accuracy after optimization (66% baseline) after using the random search and grid search 
methodology.

Highlights
1. Although hospital pricing is weakly correlated to a set of key demographic and hospital variables, 

demographic data provides insights into the discrepancies of the uneven distribution of healthcare 
resources in Michigan. 

2. Future policy efforts should focus on enforcing the price transparency law, standardizing hospital 
pricing data, and improving the ability of patients to use this information.

Figure 7: Price Index & 
Geographical Clustering
We noticed a clear pattern of 
clustering, which forms distinctive 
groups of data groups. Although 
these differences do not seem to 
heavily determine the prices, the 
clusters offer insight regarding the 
distribution of healthcare 
resources in the state and gather 
observable conclusions regarding 
resources and its effect on 
hospital’s pricing strategies. 


