Calculating Regression
using R
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Our Specified Task

We took the SPARCS dataset of 2.5 million people and broke it up into subsets
that were easier to work with, such as county, age, gender, etc.

We found relationships between these subsets and were able to use R to easily
visualize them.



Basics of Linear Regression

What is Linear Regression? Linear Regression is using a line to fit to a set

of data points on a graph to show a particular relationship between two
variables.

What is correlation? Correlation is a way to model the linear relationship
between two variables.

Correlation Coefficient is the measure of how well the linear regression
model fits to the data points.



Length of Stay and Total Cost

Length of stay vs. total cost

> print(correlation)

[1] 0.6630077

Poor fit for data

e The correlation coefficient
points to a positive and
moderate correlation between
length of stay and total costs.

e \What can we do to better
represent the data with
regression?



Subsetting the Data by County

Length of stay vs. Total Cost in Erie County Length of stay vs. Total Cost
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e Compared with correlation coefficient of entire dataset,
subsetting by county increases correlation coefficient.



Subsetting Further

County: Erie County
Diagnosis: Circulatory disease
Severity of lliness: Extreme

Risk of death: Major



Subsetting the Data Even Further by Severe
Conditions

e Regression is Better Fit
than the Regression for
entire SPARCS dataset, but
still not a good fit

e (orrelation between length
of stay and total cost is
positive, moderate linear
association

e Homoscedasticity is not
satisfied as
increase as length of stay
Increases

Length of Stay vs. Total Cost
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Exploring the Data Using Bar Plots



Barplot of Diagnosis in Subset by Age in Erie County
(first attempt)

Frequencies of Diagnoses by Age in Erie County .
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We can get a better picture

still

Massive red bar is live
borns

B 70 or Older
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Barplot of Diagnosis in Subset by Age
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Barplot of Diagnosis in Subset by Age in Erie County

Frequencies of Diagnoses by Age in Erie County Eozng:gigizlaEé;ezcjccs —

Aga parimar=c(12,4.5,2,1))

Dtol17 barplot (counts,

18 to 29 main="Frequencies of Diagnoses by Age in Erie County",
30to 49 ylab="Frequency",

las=3,
5010 89 cex.names=0.8,

70 or Older col.axis="darkblue",
col=colorsAgel,
mtext("Diagnosis™, side = 1, line =10)
legend(x="topright", # location for legend
title="Age", # title for legend
levels(factor(Erie2fage)). # nam in legend
fill=rainbow(length(table(Erie2fage) )
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Frequencies of Diagnoses of Females in Erie County
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Barplot of Diagnosis by Gender in Erie County

Frequencies of Diagnoses by Gender
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Barplot of Diagnosis by Gender in Subset

Frequencies of Diagnoses by Gender

Most of diagnoses are
split approximately 50/50

I

Il |

| I

N |

I

|

B

|

B

N

I

|

i

I

1§
B 44
1T T 1T 1T 1T T 1

]
I~
o
[53)
o
[T9]

0o 08 02

o

Aousnbaly

NIFA ISODIHVA

IdOONAS

TdNOD VD d3INN0DHNS
ADNYNDITYIN AHVANOD IS
ISVYISIA LHYIH AHNINING
ASHNId

S111937Hd

SHIDSHHLY THDSA/HdIH3d
FSYISIA AHLYINOHID HH1O
35¥3SI0 1HY3IH 43HLO
WSY1d03IN N2INIE HIHL10
TdNO2/M NOISNTLH3dAH
NOISNI1LH3dAH

H3aaHOs1d IATYA LHYIH
INTHONYD

YINHLAHHESAQ

TdNODiM 53138VId

dNOD LAHD/INTdINIFDIATA
AHNMNT TYNEE L
HIATDSOHIHLY AHYNOHOD
H3aadosid 1L2NANDD
4HD

NIYd LS53HD
AHLAOAWOIOHYD/SILIOHYD
ANTNNY BNOD DHID/010HWD
dA % 1534dY OVIOdY0
GNOHH /NS NOENG T 1YY
WSAHNINT

10dWdNI 104D 0 AN JLNDY

A
7]
o
=
o

i

[}




diagnoses for the 50-69
“Other benign neoplasm”

About equal numbers of
ikl - 70+ age groups

IS by Age in Subset

Frequencies of Diagnoses for Different Ages
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Using this data

“Using Past to Predict Future — Bayesian Networks
and Medical Data”

-Dr. Jaroslaw Zola

Diagnoses are given when patients enter the hospitals

Can be used to predict who will develop critical
conditions




Length of Stay and Total Cost

Histogram of Total Costs in Data Subset

Histogram of Lengths of Stay in Data Subset
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The Logarithm and its relation to distribution

Histogram of Lengths of Stay in Data Subset Density of Lengths of Stay in Data Subset

>
%)
c
()
Z
o
w

2 a
2 3

Log of Number of Days Stayed
Log of Number of Days Stayed




Normal Distribution

Dr. Winklestein spoke to
us about how this
distribution is similar to a
normal bell curve. The
cause of this occurrence is
still unknown by
experienced statisticians

Normal Curve

Standard Deviation




We continue to see this trend

Density of Total Costs of Stay in Data Subset

Histogram of Total Costs in Data Subset
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Our experience in this workshop introduced us to the world of
computational science and gave us a taste of what type of work can be
found in a real world environment.






