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Abstract

In this paper, four missing value processing schemes are used for missing value processing, and
the pros and cons of these four missing value processing schemes are compared and analyzed
based on six machine learning algorithms. For each machine learning algorithm, this article gives
the measures that should be taken to prevent the algorithm model from overfitting. By comparing
the F1 values of the prediction results of each algorithm, the appropriate algorithm model is se-
lected as the primary of the Stacking integrated learning algorithm. The learner then selects the
logistic regression algorithm as the secondary learner of the ensemble learning algorithm. Finally,
by adjusting the parameters of the logistic regression algorithm, a Stacking ensemble learning al-
gorithm model based on the risk prediction problem of gestational diabetes is obtained with high
accuracy and generalization ability.
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Figure 1. Curve: system result of standard experiment
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Table 1. Correlation intensity table
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Figure 2. Correlation coefficient graph between some indicators
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Table 4. F1 value table
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Receiver operating characteristic example

1.0

0.8

z
©
o 0.6
5]
2
g
o
o
L5}
E 0.4
=
/- p SO e GBDT(area = 0.92)
! — -+ KNN(area = 0.74)
. / ——: NET(area = 0.90)
—— SVM(area = 0.93)
— - RF(area = 0.92)

— - Beyes(area = 0.59)

0.0 0.2 0.4 0.6 0.8 1.0

False Positive Rate

Figured4. Curve of ROC-AUC
[E 4. ROC-AUC phZ:[E

4.8.1. Stacking B % RIE([9]

@© XF Modell, ¥ D 7l k 4y, *F—4r, FRRBIGENGRAL, SRE I H X —5
EE

@ H=HE FHEGR, HEG LK. B2 IREBEA U4,

® 25 k R, P15 2RSS R

@ XtF Model2. Model3... B L F1EN, 193] M 4504k .

©® R BAEAL, BTN . ARG — 2 F I 2 2 a4 A

4.8.2. BEER
¥ IR 10 FURPALAS 5 ) SRR NI G 2] 3%, BRI 40 (B A S N IR AL FE R 14T stacking
LRSI (WE 5).

XE, NEEREE, REEAEZEE S, BATS LR K58 C —NEUNUE, AFESE2 HA A
P S5 il B L AF B 7 5 T4 GR 0 R 75 FEs IXURS: T 1) /Y Stacking 8 2 > vk . 2 IR TNSR 13
F1 F3{E M 0.833, FHIIKSE N 0.858, AUC {H N 0.93. ZRALGT R A ROC MR W& 6. &R LN

1 F1 fE L4 9.
Table 9. F1 value table
F9.F1 HEX
Hik KNN MLPC RF GBDT SVM Stacking
F1 0.686 0.803 0.816 0.805 0.808 0.833

DOI: 10.12677/5a.2020.93037 354 Gt 5 3


https://doi.org/10.12677/sa.2020.93037

—> KNN
—> MLPC
—> RF
—> GBDT
—> SVM

Figure 5. Stacking integrated learning diagram
5. Stacking £ F I ~EE

Receiver operating characteristic example

104 == Stacking(area = 0.93) =]
— — e
. —
-t — P4
- L
( g
0.8 A .
.J
, e
* /”
20/ .
[0}
0 61
v "l
2 ¥
h—
ol v
no_ - //
| .
E 0.4 "
= I
| o
- L7
I g
)
,
02
|
/”
o
0.0 . ! ' .
0.0 0.2 0.4 0.6 0.8 1

False Positive Rate

Figure 6. ROC-AUC curve of stacking
[# 6. Stacking B9 ROC-AUC HhZ[E]

5. &ig
1) 383 BG4 DR A [ (B e (B A0 B 7 22, 1551 1 3@ & TR pei% 10 SO ek (i (o ab 5 %, B
FH A REAE 10 J7 2 bR, A BB L KT 10% PR E B 2 A B 3l —1, BB LN T 10% 5 HE FH o it

HORZE, SEIM ISR EAT -
2) AL T 5 R Rz AL RE S F AR, X TR — R LA o S 0%, SRR SR B O

DOI: 10.12677/5a.2020.93037 355 Gt 5 3


https://doi.org/10.12677/sa.2020.93037

JRiER, R

AR T &S T & H EE AR R A 80Tk . I ELE s AR AN 20 A i 28 1 RE S TN Y %
i) B2 B SVEREAY, O Stacking S R o] BE AL o

3) BLKNN. MLPC. GBDT. BENL#RA. SVM SEHEA RIS 8%, LOZ B RIAREE Nk gt
AR Stacking £ A% > S AL IS 2 I BRI AR R O S A, R A I TR AR ITRE B T
] ) Stacking £ RS >) AR AE CRAE IR BAT BRIz AL RE IO 26 A Tt — 2D 3T 18 PRos S Tt
ZE R AT FENE

SE 3k
[1] %) 3AE-AS AAE TR VA A5 525 [EB/OL].
https://www.zhihu.com/tardis/sogou/art/37355703, 2018-06-20.
2] kR, FBE, ELZx, 55 Python 3 A S22k M]. b5t MM Lk kAL, 2016: 23.
[3] BhBkMEFRITRE. KEAE + Ey7: BEERRRIEYE 5 0 F A M), dbat: HUB Tk ik, 2019: 21.
[4] WERG, BEEr. HdEao M. dbat: RaH R, 2017.
[5] F&Efe PLEg¥ M) bRt BHERE AL, 2016: 73.
[6] ZEML. Suith2:]7ikM]. dbat: iEHRRE kA, 2012: 35.
[7]1 Harrington, P. Hl#82%315K([M]. dbat: A RHEHL H R A, 2013: 15.
[8] B4 MM L. Python my & /AT [M]. dbut: HUME Tl H AR, 2019: 23.

[9] stacking 5ii% )5 # K ARAS[EB/OL].
https://www.cnblogs.com/dudumiaomiao/p/9692935.html, 2018-09-23.

DOI: 10.12677/5a.2020.93037 356 Gt 5 3


https://doi.org/10.12677/sa.2020.93037
https://www.zhihu.com/tardis/sogou/art/37355703
https://www.cnblogs.com/dudumiaomiao/p/9692935.html

	Disease Risk Prediction Based on Stacking Integrated Learning Algorithm
	Abstract
	Keywords
	基于Stacking集成学习算法的疾病风险预测
	摘  要
	关键词
	1. 引言
	2. 数据处理
	2.1. 数据归一化
	2.2. 冗余数据清洗
	2.3. 缺失值处理
	2.4. 异常值剔除
	2.5. 相关性检验

	3. 特征选择
	3.1. 去掉方差较小的特征
	3.2. 单变量特征选择

	4. 建模调参
	4.1. KNN算法
	4.1.1. KNN算法流程[5]
	4.1.2. KNN具体参数设定
	4.1.3. 防止过拟合措施
	4.1.4. 结果分析

	4.2. 多层感知器分类器[6]
	4.2.1. MLPC算法流程
	4.2.2. 防止过拟合措施
	4.2.3. 结果分析

	4.3. 随机森林
	4.3.1. RF算法流程
	4.3.2. 防止过拟合措施
	4.3.3. 结果分析

	4.4. 梯度提升树
	4.4.1. GBDT算法流程
	4.4.2. 防止过拟合措施
	4.4.3. 结果分析

	4.5. 支持向量机
	4.5.1. SVM算法原理
	4.5.2. 防止过拟合措施
	4.5.3. 结果分析

	4.6. 朴素贝叶斯
	4.6.1. 朴素贝叶斯算法原理[6]
	4.6.2. 欠拟合原因分析
	4.6.3. 结果分析

	4.7. 缺失值处理方案分析与算法选择
	4.7.1. 缺失值处理方案分析
	4.7.2. 算法选择

	4.8. Stacking集成算法
	4.8.1. Stacking算法原理[9]
	4.8.2. 算法集成


	5. 结论
	参考文献

