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Abstract Research using Al and big data is also being actively conducted in the health and medical
fields such as disease diagnosis and treatment. Most of the existing research data used cohort data from
research institutes or some patient data. In this paper, the difference in the prediction rate of survival and
the factors affecting survival between breast cancer patients in their 40~50s and other age groups was
revealed using health insurance review claim data held by the HIRA. As a result, the accuracy of
predicting patients’ survival was 0.93 on average in their 40~50s, higher than 0.86 in their 60~&0s. In
terms of that factor, the number of treatments was high for those in their 40~50s, and age was high for
those in their 60~80s. Performance comparison with previous studies, the average precision was 0.90,
which was higher than 0.81 of the existing paper. As a result of performance comparison by applied
algorithm, the overall average precision of Decision Tree, Random Forest, and Gradient Boosting was 0.90,
and the recall was 1.0, and the precision of multi-layer perceptrons was 0.89, and the recall was 1.0. I
hope that more research will be conducted using machine learning automation(Auto ML) tools for
non-professionals to enhance the use of the value for health insurance review claim data held by the HIRA.
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Table 1 Number of Medical Claim

it

2345 ‘Table 29 W4 A
ol 7]%g wksh o] kgoiul g HA ]

sk
Vear Breast Cancer |[Number of| The death A g A me= Alge g okdoln] & A A
Statement Count| patients toll PR g2 WA go] ArREATH
2016 1,292,690 ’ e ~
2017 1,225,413 o ) )
2018 1192427 148133 14.403 Table 3 Description of Main Disease Code
2019 901,539 Code Description
2020 1,258,205 C500 | Malignant neoplasm of nipple and areola
C501 | Malignant neoplasm of central portion of breast
AR Aolet WMo 9o Amol AL o m A C502 | Malignant neoplasm of upper-imner quadrant of breast
o uwEds Awst 97 wWRo|tl. wal o C503 Mahgmnt neoplasm of lower-imer quadrant of breast
A3 (outlier) 2+ obUAuk B wEo] A7} C504 mgnmt neoplasm of upper-outer quadrant of breast
_ C505 | Malignant neoplasm of lower-outer quadrant of breast
Ul A ES fFetel #s W&eoly] o : : :
C506 | Malignant neoplasm of axillary tail of breast
BAe 4 ek G WAMG 9T 1
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Table 2 Research Datasets Variable

Variable Variable Code Variable
name Description

1(Under 19), 2(20s), 3(30s)| (Date of death
Age  |4(40s), 5(505) 6(60s), 7(70s), | or Final care)
8(80s), 9(90 years of age) - (Date of hirth)

€200, €301, (€802, (CB03,
C504, (€505, (€506, C508,| Table 3 Ref.
C509

Main
Disease

1(0~12 Months), 2(13~24| (Last date of

Treatment | Months), 3(25~36 Months),| treatment) -
Period [4(37~48 Months), 5(Over 49| (Old medical
Months) date)
Cumulati
10~9), 2(10~29), 3(30~49),[ T
Number of number of
Treatment 4(50~69), 5(70~89), 6(90~ Inpatictiont
reatments npatietien
catme 99), 7(More than 100 times) pate ?
or outpatient
Surgery Surgery

ical
Code 0(Unsurgical), 9(Surgery) ctatus

Death Code 0(Survival), 1(Death)

Death status

C508 | Malignant neoplasm of overlapping lesion of breast

C509 | Malignant neoplasm of breast unspecified
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Table 5 Performance Evaluation Indicator(PEID)

A measured formula

Classify Parameters(value)

DT Acriterion(gini) Amax_depth(4)
Amin_samples_leaf(1)

RF Acriterion(gini) Amax_depth(5)
Amin_samples_leaf(1) An_estimators(10)

GB Alearning_rate(0.1) Amax_depth(3)
Asubsample(1.0)
Ahidden layers(1) units(7)

MLP AActivation function(hyperbolic tangent)
AResulting layer activation function(softmax)
AError function(cross entropy)
Ahidden layer units(10),

REF AActivation function(softmax)

AFError function(sum of squares function)

P
(TP+ FP)

* Percentage of predicted values where actual

A Precision =

values occur

P
(7P + FN)

* Proportion of intercepts detected accurately

A Recall =

by values classified in the model

Prediction

Classify — -
Positive Negative

Act| Positive |True Positive(TP)| False Negative(FN)

= % A A o= _}FL, 8;%‘ A wre ty Negative [False Positive(FP)| True Negative(TN)
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A st Algorithms Precision Recall

2do He5Hrt AEE ‘Table 59 2o A DT 0.90 1.00
Dot AFES AHEaSlrh o= A8 Ho] RE 0.90 100
HAa 32 dAq Wy Ec]  fFAFE Byun et GB 0.0 100
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Table 7 The Whole Age Group Analysis of
Factors Affecting Survival Rate(DT)

Ranking Variable Code Importance
1 Age 8 0.37
2 Number of Treatments_7 0.17
3 Age 9 013
4 Age 7 0.09
5 Age 6 0.05
6 Treatment Period_1 004
7 Treatment Period_3 004
8 Surgery Code_ 9 0.03
9 Main Disease_C501 0.02
10 Main Disease_C504 0.01

Table 8 The Whole Age Group Independent
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Table 9 40 to 59 years old Group PEI Results

Algorithms Precision Recall

DT 0.93 1.00

RF 0.93 1.00

GB 0.93 1.00

MLP 0.92 1.00

RBF 0.92 1.00

Average 0.93 1.00
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Table 10 40 to 59 years old Group Analysis of
Factors Affecting Survival Rate(DT)

Variable Importance(MLP) Ranking Variable Code Importance
— 1 Number of Treatments_7 0.35
. Normalization
Classify [mportance I 2 Treatment Period_3 0.19
mportance
Age 40 10096 3 Number of Treatments_1 0.09
Number of Treatments .32 80% 4 Age 4 0.09
Main Dlseas§ 14 34% 5 Surgery Code 9 007
Treatment Period 13 33% 5 5 005
Surgery Code 02 5% Age :
7 Main Disease_C504 0.04
4.2 40~50Cf 2AM Z 1} 8 Main Disease_C302 0.04
9 Surgery Code_0 0.04
40~50t(89,0277 )2 ¢ FE ALUE d= 10 Number of Treatments_6 0.02
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Tabe 13 60 to 89 years old Group Analysis of

< vFon ggor XNuv|t FAYIAE, o
o], F&oi £or Wi FQ w7t YT Factors Affecting Survival Rate(DT)
Ranking Variable Code Importance

Table 11 40 to 59 years old Group Independent 1 Age 8 046

Variable Importance(MLP) 2 Number of Treatments_7 0.15

. Normalization 3 Age_6 0.09

Classify Importance -

Importance 4 Treatment Period_3 0.08

Number of Treatments 46 10094 5 Treatment Period_1 0.06

Treatment Period 21 45% 6 Surgery Code_0 0.03

Main Disease 20 499 7 Main Disease_C504 0.02

S 8 Number of Treatments_5 0.02

Age 10 22% 9 Main Disease_C501 0.02

Surgery Code 03 % 10 Number of Treatments_3 0.02

4.3 60~800 =AM Zu}

60~80t] L& (50,749%)e] LduyEd AW
T d=& HAZL ‘Table 12°9F Zo] 0.86°] 3t}
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Table 12 60 to 89 years old Group PEI Results

Algorithms Precision Recall

DT 0.86 1.00

RF 0.86 1.00

GB 0.86 1.00

MLP 0.86 1.00

RBF 0.86 1.00

Average 0.86 1.00
MEas $8% 4 23 Table 13739 2
o] tpo] g0t} 7Hg & 8cloldlen, 11 vy
A5 37E 1008 o] delflth. Sy Fa
T A Ay ‘Table 149 #2o] dol7t 7%
2 FE vFeH veer ARsles, A7

B, FAEAE, FEoi soldu

Table 14 60 to & years old Group Independent
Variable Importance(MLP)

. Normalization
Classify Importance
Importance
Age 32 100%
Number of Treatments 21 6626
Treatment Period A7 55%
Main Disease 16 51%
Surgery Code 14 44%
44 7| & Aot M5 dHlu 4
=Y A Z2AE FH2ol dxd 80d
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Table 15 PEI Comparision

Classify Precision Recall

This Paper® 0.90 1.00

Byun et al.(2022) 0.81 0.94
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