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Abstract

This project focuses on building a predictive model of how many days a patient will stay in the hospital dependent
on patient conditions, using highly unstructured data provided by Kaggle. The first step is to build a stochastic model
based on length of hospital stay, dependent on conditions rather than the patient. The goal is to use this model to
provide estimates for hospital admission days for a following year based on the data for the previous two years.

1 Heritage Provider Network

Heritage Provider Network (HPN) is one of the largest integrated physicians networks in the world,
providing health care for approximately 700,000 Californians. HPN connects patients with physi-
cians, hospitals and specialists to provide quality care in a cost effective manner. The Heritage
Provider Network believes we are spending over 2 trillion dollars on health care in the U.S. We
are looking at stats we got from kaggle.com/heritageprovidernetworkhealthprize to determine how
to predict the patterns in hospital visits by patient. Doing so would improve the health care of all
Americans, while at the same time lowering the cost of care for the average American family.

2 Sorting Our Data

The first step in analyzing the data was to implement some form of organization. We started off by
counting how many data entries were given to us from kaggle. We needed to sort the data that was
given to us. With such a high unstructured data volume it can be difficult to analyze, so we broke
it into groups to see how the data was distributed. Once year 1,2, and 3 are all evaluated using the
conditions, we go back to this to see any trends within age and sex groups.
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3 Conditions
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4 Grouping the Conditions

We realized that just working with ages and gender didnt give us enough information so we took
a different approach. We were given over 700,000 data entries with only 77,290 distinct patients,
we had to find some sort of way to organize through the data. We decided to sift through the data
and count it in terms of the number of days versus the conditions within the set. Following this
the information was then organized into matrices based on certain conditions a patient experienced
and a corresponding number of days that patiens stayed in the hospital for a specific conditon. We
went through all three years and did the same method of counting for all of them, since the Kaggle
data set followed the same exact patients throughout every year.
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4.1 Counting Year 1
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4.2 Counting Year 2
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4.3 Counting Year 3
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5 Conditional Probability

The conditional probability seemed to be the most effective way to find trends between the im-
mense set of data given. We chose to find the conditional probability of a certain condition given
the number of days spent in the hospital. We chose to do this because the original question was
asking us not for the probability of getting certain conditions, but of how many days a patient
would spend in the hospital in the next year.

We found the conditional probability of each condition.

Bayesian statisticians are more optimistic when it comes to modeling assumptions. This style
of probability assigns prior probabilities to make further assumptions. We will be focusing on the
probability of the event A depending on the event B where B is known.

A = condition

B = number of days in the hospital

This probability is called the posterior probability and can be defined as

P (B) = N(B)/N

N = 77290 is the total amount of patients being followed throughout the data set given
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5.1 Probability for Years 1
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5.2 Probability for Years 2
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5.3 Probability for Years 3

6 Graphs

After finding all of the conditional probabilities for every number of days and conditions, we
graphed the outcomes in a line graph in order to see if there were any trends within the data that
would allow us to predict the probabilities for the upcoming year.

Probabilities are in percents.
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7 Results

Our results thus far within this project have been the graphs concerning the probabilities of days
versus conditions. We found that for many of the graphs, the trends in probability were extremely
similar, which would be helpful in predicting how the probabilities of upcoming years would look.
However, there were certain conditions that the probabilities were not consistent throughout the
data of the three years given through Kaggle, which would make it difficult to predict probabilities
for successive years.

8 Continuing Research

From here, we hope to be able to predict probabilities of how the tends in year four would look.
We will use the graphs of the conditional probabilities found from the previous three years to find
a line of best fit in order to see what year four may look like.
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10 Sources
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