
Predicting Hospital Charges for Inpatient Care in the State of California 
 
The United States health care system has been on a transformative journey over the last few 
years. The two dominant agents of change are 1) the shift of payment towards value-based 
care, from volume-based care and relatedly, 2) the shifting of cost from insurers to patients.  
 
The first dynamic, the shifting of towards a value-based payment model, means that hospitals 
and other care settings, have a distinct motivation to be more efficient in the way they deliver 
care. The second dynamic, the shifting of more care costs to patients, has given rise to 
consumerism in health care. Individuals who are now paying more for care have proven to be 
more interested to shop around and consider cost as a factor before receiving care.  
 
Even with these market dynamics at play, the true cost of health care and what a patient can 
expect to pay for care is extremely complicated. To attempt to provide a view into what drives 
hospital charges and examine any differences between hospitals and payer categories, analysis 
will be run on the 2014 California Inpatient Database, which includes patient discharge data for 
3.8 million hospital stays in 2014.  
 
The response variable here is total charges and the explanatory variables are: 

1. Length of Stay 
2. Payer Category (a categorical variable with 9 levels) 

 
Problem Statement 
 
Develop a model that predicts total charges in an acute care setting with consideration for 
length of stay and the nine categorical levels of payer category. 
 
Constraints and Limitations 
 
It’s well known that what hospitals list as charges and what a patient or insurer ends up paying 
are not the same. Many private insurers have a set percentage of the total charges that they 
pay as a standard and public insurance pays a set amount, regardless of the actual cost. It 
should also be said that this is a retrospective, observational study, so no cause and effect 
relationships between the explanatory and response variables can be determined.  
 
Data Set Description 
 
The response variable is the total charges per patient episode of care. The data cover 3.8 
million patient encounters in all of 2014 and the focus is on acute care, or hospital care settings. 
Also included is a categorical explanatory variables with 9 levels, specifically: 

 Payer Category (pay_cat) – this variable details who is the expected source of payment 
for the encounter. The 8 levels of this variable include: 

o Medicare (01) 
o Medi-Cal (02) 
o Private Coverage (03) 
o Workers' Compensation (04) 
o County Indigent Programs (05) 
o Other Government (06) 
o Other Indigent (07) 
o Self Pay (08) 
o Other Payer (09) 

 

 Length of Stay (los) – fairly self-explanatory, this variable counts the number of days a 
patient is in the acute care setting.  



Exploratory Data Analysis 
 
The descriptive statistics from Figure 1 show that the response variable show fairly consistent 
standard deviations, with the exception of those who are “Other Government (06)” and “Self-pay 
(08)”. There appears to be an arbitrary minimum ($1,000) and maximum ($10,000,000) for the 
Total Charge variable, so the question can be raised if the response variable is truly continuous.  
 

 
Figure 1 – Means by Payer Categories and Length of Stay 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 shows the distribution of charges for the 3.8 million patient visits, with some definite 
right skewness to be seen. Because the data is unbalanced, the least squares mean function is 
appropriate instead of arithmetic means. Based on Figure 3 and Figure 4 below, there are 
statistically significant differences between charges and payer categories at almost each level of 
the categorical variable, except for those boxed in red (7/1, 7/3 and 76). 
 

 
 
 

Figure 2 – Distribution of Charges 



 
 
Model Selection 
 
Before splitting the payer category variable to understand if variance in total charges exists 
between the different types of payers, Figure 5 shows that both length of stay and the payer 
category seem to contribute to the model. The r-squared value is low at .41, but splitting out the 
impact of the categorical variables should have a positive impact going forward. The equation 
for the model is: 

𝑌𝐶ℎ𝑎𝑟𝑔𝑒𝑠 =  𝛽0 +  𝛽𝑙𝑜𝑠 + 𝛽𝑝𝑎𝑦_𝑐𝑎𝑡 

 
 

 
 

  
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Going an additional step forward to break out the payer categorical variable into its nine levels, 
the resulting analysis is in Figure 6. The corresponding equations to calculate charges based on 
length of stay and payer category are found to the right of the image, based on the results found 
in the table.  
 

Figure 5 – Model Selection 

Figure 3 – Least Squares Means of Payer Category 
and Charges 

Figure 4 – Least Squared Mean Comparisons 



For those on Medicare (payer category 1):  
𝑌𝐶ℎ𝑎𝑟𝑔𝑒𝑠 = $18,997 + $17,216(𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑠𝑡𝑎𝑦) 

 

For those on Medi-Cal (payer category 2):  
𝑌𝐶ℎ𝑎𝑟𝑔𝑒𝑠 = $18,997 + $2,100 + ($17,216

− $3,935)(𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑠𝑡𝑎𝑦) 

 

For those on Private Coverage (payer category 
3):  

𝑌𝐶ℎ𝑎𝑟𝑔𝑒𝑠 = $18,997 + $5,327 + ($17,216

− $10,355)(𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑠𝑡𝑎𝑦) 

 

For those on Workers Comp (payer category 4):  
𝑌𝐶ℎ𝑎𝑟𝑔𝑒𝑠 = $18,997 − $17,371 + ($17,216

− $568)(𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑠𝑡𝑎𝑦) 

 

For those on County Indigent Programs (payer 
category 5):  

𝑌𝐶ℎ𝑎𝑟𝑔𝑒𝑠 = $18,997 + $37,879 + ($17,216

− $3,360)(𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑠𝑡𝑎𝑦) 

 

For those on Other Government (payer category 
6):  

𝑌𝐶ℎ𝑎𝑟𝑔𝑒𝑠 = $18,997 + 1,902 + ($17,216 −

$6,545)(𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑠𝑡𝑎𝑦) 

For those on Other Indigent (payer 
category 7):  

𝑌𝐶ℎ𝑎𝑟𝑔𝑒𝑠 = $18,997 − 11,326 + ($17,216 − $2,519)(𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑠𝑡𝑎𝑦) 

 

For those on Self Pay (payer category 8):  
𝑌𝐶ℎ𝑎𝑟𝑔𝑒𝑠 = $18,997 + $2,991 + ($17,216 − $4,880)(𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑠𝑡𝑎𝑦) 

 

For those on Other Payer (payer category 9):  
𝑌𝐶ℎ𝑎𝑟𝑔𝑒𝑠 = $18,997 − $18,774 + ($17,216 − $2,980)(𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑠𝑡𝑎𝑦) 

 

To understand the practical significance of these numbers, it helps to plug in a few variables to 
calculate the estimated charges. If a 10-day hospital day was assumed, the total charges, per 
payer would average out to: 

Payer Charges for 10-day Stay 

County Indigent $195,454 

Medicare $191,157 

Workers Comp $168,106 

Private $157,134 

Other Indig $154,641 

Medi-Cal $153,907 

Self Pay $145,348 

Other Payer $142,583 

Other Gov Payer $127,609 

 
Conclusion  
 
Without a doubt, the equation hospitals use to calculate patient charges is complex and with an 
r-squared value of only .41, it considers more than just payer and length of stay. Interesting to 
me is the variation in the charges based on payer. Could it be that patient health is different 
among these groups, causing differences in the medical intervention required? Certainly, more 
research is needed.   

Figure 6 – Unpacking Categorical Response 
Variables 
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