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Research on Drug Addicts Screening Model

Based on Random Forest Algorithm
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(1.Department of Computer Information and Cyber Security, Jiangsu Police Institute , Nanjing 210031, China)
(2.Shenzhen Qianhai General Health Technology Co.,Ltd,Shenzhen 518000, China)

Abstract : Based on data mining technology , using pulse wave data to construct screening model to detect drug addicts is
a new technology research. After the pre-processing of pulse wave data, the original Random Forest classification model is
initially established with high accuracy,but with a relatively low recall rate and F1 score. To resolve this issue,an improved
classification model is henceforth proposed. The improved model mainly involves three improvement strategies: firstly,
perform cross-validation by dividing multiple training sets and test sets to obtain generalization errors; Secondly, balance
the sample distribution using down-sampling techniques; And finally, select model parameters based on multi-criteria
analysis. According to the evaluation results of accuracy, precision, recall rates, and F1 scores, the performance of the
improved Random Forest classification model has been significantly improved.
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Table 1 The result of multicollinearity test

X1 X2 X3 B2 Xs R X, Xg X9 %10
X 1.00 0.24 0.67 -0.03 0.03 0.00 0.33 -0.29 0.26 0.06
Xy 0.24 1.00 0.32 -0.29 0.02 -0.42 0.14 -0.20 0.29 0.08
X3 0.67 0.32 1.00 -0.11 0.29 -0.13 -0.12 -0.34 0.32 0.34
Xy -0.03 -0.29 -0.11 1.00 0.70 0.69 -0.33 -0.13 -0.19 0.01
Xs 0.03 0.02 0.29 0.70 1.00 0.38 -0.51 -0.21 -0.04 0.24
Xg 0.00 -0.42 -0.13 0.69 0.38 1.00 -0.42 -0.20 -0.21 0.06
X7 0.33 0.14 -0.12 -0.33 -0.51 -0.42 1.00 0.16 0.06 -0.35
xg -0.29 -0.20 -0.34 -0.13 -0.21 -0.20 0.16 1.00 -0.22 -0.24
Xg 0.26 0.29 0.32 -0.19 -0.04 -0.21 0.06 -0.22 1.00 0.52
X0 0.06 0.08 0.34 0.01 0.24 0.06 -0.35 -0.24 0.52 1.00
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Table 2 The skewness of characteristic variables

1 X2 X3 B2 s X6 X7 xg X9 Y10
25 380 T e 0.10 2.62 -1.00 0.34 0.75 -0.62 -0.03 0.17 1.41 2.92
AR ) et 2 0.10 -0.09 -1.00 -0.02 0.01 -0.31 -0.03 -0.04 0.19 0.00
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Table 3 Mean and standard deviation of characteristic variables

X X X3 X4 Xs X6 X7 xg X9 Y10
. AAGRT 0.22 1.86 -0.02 -1.16 -0.61 -0.35 0.45 6.02 -1.19 -2.08
i G 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
. AT 0.03 0.83 0.08 0.09 0.17 0.02 0.08 0.67 0.33 0.43
it 2: G 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
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Table 4 The out-of-bag accuracy of Ramdom Forest models

SHA  [3.10] [3.50] [3.100] [3.500] [5.10] [5.50] [5.100] [5.500] [7.10] [7.50] [7.100] [7.500]
WA R 85.62% 86.00% 85.81% 85.56% 85.82% 85.50% 85.73% 85.69% 84.93% 85.12% 85.12%  85.19%
R [ a,b] BN L a RFRFAEAS TN, b FRFRBEDLAR AR R B EREL
A BHRRW] CHRAE TR RAEAS S EOR 3, BEHLARAR A BB AU 50 1, BEBL AR AR AL [ 4251
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Table 5 The out-of-bag F1 scores for the first round of parameter selection

ZHa4 (3,101 [3,50] [3,100] [3,500] [5,10] [5,50] [5,100] [5,500] [7,10] [7,50] [7,100] [7,500]
F11{H 48.95% 50.12%  49.87%  50.10%  52.53% 52.19% 50.16% 52.59% 50.23% 49.95% 49.83% 49.53%
F1 BRI 52.59% , bRifEZE R 1.22% , AR TR ME 1.5 DhRifE2ZEIEER 50.76% ~ 52.59% , fi%

WEBAEH5,10],05,50]1 LA I%[ 5,500 ) ik AT —F8 i k.

(2) 70535 3 INZRAEARAM T a3, L 6 FETRFEBBEMETHERE
SERE R PEAS TR AR, WS B & UETEE e k. Table 6 The out-of-bag accuracy for the second
%J% ﬁl\ ,Tﬁﬁ‘ E/‘J Yﬁﬁﬁ %ﬁn %:z 6 Fﬁﬁ_\‘ round of parameter selection

HER R KIH A 86.12% , hifE2E 7 0.27% , K itk SRR [5,10] [5.50] [5.,500]
ETFRAME 1.5 MRHELZE A 85.71% ~86.12% , Al HER 85.84% 85.57% 86.12%
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Table 7 The out-of-bag AUC value for the third Table 8 The out-of-bag F1 score for the fourth
round of parameter selection round of parameter selection
SR G [5,10] [5,500] e e [5,10] [5,500]
AUC fH 0.847 1 0.849 1 F1{H 0.494 6 0.526 3
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I 55T, B WA B A A S s SR s S 24 1 IZRSE 2 485METT 75.00%  75.21%  74.58%  T4.90%
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Table 10 Comparison between performances of the two models on three test sets

TR R AR F1
A 1 presigin) 84.59% 66.67% 36.67% 47.31%
e g3 82.39% 52.13% 81.67% 63.64%
s 2 UG} 86.79% 73.68% 46.67% 57.14%
; ke 81.45% 50.50% 85.00% 63.35%
L 3 [UgtiR 83.33% 60.61% 33.33% 43.01%
A ks 82.70% 52.81% 78.33% 63.09%
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