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Abstract

Accurate hospital case modeling and prediction are crucial for efficient healthcare. In this study, we demonstrate the
implementation of regression analysis methods in machine learning systems utilizing mathematical statics and machine learning
techniques. The developed machine learning model includes Bayesian linear, artificial neural network, decision tree, decision
forest, and linear regression analysis models. Through the application of these algorithms, corresponding regression models were
constructed and analyzed. The results suggest the potential of leveraging machine learning systems for medical research. The
experiment aimed to create an Azure Machine Learning Studio tool for the speedy evaluation of multiple regression models. The
tool faciliates the comparision of 5 types of regression models in a unified experiment and presents assessment results with
performance metrics. Evaluation of regression machine learning models highlighted the advantages of boosted decision tree
regression, and decision forest regression in hospital case prediction. These findings could lay the groundwork for the deliberate
development of new directions in medical data processing and decision making. Furthermore, potential avenues for future research
may include exploring methods such as clustering, classification, and anomaly detection in healthcare systems.
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1. Introduction
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2. Literature Review and Discussion
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3. Body
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Table 1: Dataset structure
age| sex bmi | children [smoker| region | charges
19| female| 27.90 0 yes |southwest| 16884.92
18| male | 33.77 1 no |[southwest| 1725.552
23| male | 33.00 3 no |[southwest| 4449.462
33| male | 22.71 0 no |northwest| 21984.47
32| male | 28.88 0 no |northwest| 3866.855
31| female | 25.74 0 no |[southwest| 3756.622
46 | female | 33.44 1 no |[southwest| 8240.59
37 | female | 27.74 3 no |northwest| 7281.506
north
37| male | 29.83 2 no 6406.411
west
Table 2: Dataset description
Data field Content Data type
age age of the main beneficiary numeric
sex gender of the insurance contractor string
bmi body mass index numeric
child number of children on health numeric
insurance number of dependents
smoker smoking string
region US resident residential area string

4. Model Construction and Experiment
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Figure 1: Correlation by variable
E 3 0O HA= ZE Microsoft azure LINZ|FHS
Hole MEO Chst sts2 Sd SHEesE Hazd
gaz|Eolct. ®E 2 of HMAE =2 F4 LiZES
gt 2 oF Milgld REo #d2 18 5 of MAIZO
AL
3 20M= ol ME 28522 F7} 7t32 {6l
CIo|HE ZELotCh OiEHOl HE 52 AM8SHH
HOolE MEOAM €2 MEHSIo HEIHOIHE mEE 4 Figure 2: Implemented Azure ML Algorithm
RAUCH HIOlH 2% 252 Ho|H NEQ ¥g =3 =

Table 3: Azure ML Studio Regression Algorithm Used

Algorithm Characteristic Accuracy Training time
Bavesian linear based on clarifying the probabilities of hypotheses using Bayesian
Y . rules. Initial data are consistent with probability functions for the - moderate
regression . o
formation of parameter estimation..
. . Establishing a linear relationship between one or more independent .
Linear regression ) : - - quick
variables and a numeric result or dependent variable.
Neural network Built on a statistical model using adaptive scaling and approximation of hiah B
regression non-linear input functions. 9
Used to generate regression tree ensembles via deployment. Learned
Boosted decision tree| by establishing the remainder of the tree that came before. Therefore, .
; ; C . high moderate
regression deployment in decision tree ensembles tends to increase accuracy, but
may come with some small range risks.
It consists of a decision tree ensemble. Each tree in the decision forest
Decision forest produces a Gaussian distribution with predictions. In a tree ensemble, .
) Y ! . high moderate
regression an aggregation is performed on the tree ensemble to find the Gaussian
distribution that is closest to the combined distribution of each tree.
5. Results 1) B Hrf 2XHMean Absolute Error)e 0 50| A
ZAntof|  otLy JPRXE HFEod it HESE
TxE pdwe HWF HOf QX(MAR, HZ MI 2ol ofZ0| o Fasict
QXHRMSE), AMCH HC§ QXHRAE), A KZ XHRSE), 2) 7 H& 2XHRoot Mean Square Error)&= Z&O)
AMASZ WIFNCH W7} X EO| o|0j= CreTt 2Tk QXE ROosHs ©HY S MAMBICL Xo|2 MFSHH
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