; __‘E n %?: f Journal of Traffic Science

3\@__:&:: 9 Volume 23

T 59~ 7F 82 Dec. 2023
pp.59~82

AW AMte FEIE VRARBELV I
3 2 A FRE N 2l A7
Investigating The Effect of Precision Enforcement by

Using Multiple Linear Regression and Explainable
Machine Learning Models

Jg % i= Guan-Ren Lul
& = & Yuan-Wei Wu2

#e
A ERH S RS AP L F L o B AL R 2
2GR LG T AV S A PR B 2 AR g o R

=

ﬁ%lﬁﬂﬁ&ﬁ&iﬁwwwﬁ@%m%é&ﬁﬁ”%”*ﬁ T eEL
En EFVHERE QL TR PR PP AL A B E A 2
s T S SRR ey o ﬁdmsaﬁiaﬁfiﬁﬁﬁﬁ
HiZE HEPF P EPOEIATHEERI MG BEFM . Al
WEFHCA Y AU R R S DA F L KR R M RS 1
ELPER G e ﬁi%wJ«fiw?ir‘Cl Bz i%/)?k‘ﬁ 3%4 o 2T a T B E L A
Pl TRESF  HT AP FIAL B Fek AL b R
§XIRAE L R D 2 P B L AR B P

PRI, 2 R AR T R B AR R R
$ T i 200D A0% + AT L %k B RAHERE 2 S0k £ HE T b5
G T e R R e e 2RI T (D 2 AN
bR RS KL 24

v
‘.L

DREAGE 5 AR R A BT RR

L ER B kA
24 J’—%%‘»‘k%iig,?ﬂ ‘{Eéw?{kijf B+ J}(f‘_rg‘;b.}i, 4:3’3‘5’)-1 ]‘};g‘jl‘ﬁ(%ﬁﬁxhh_
33304 P & L% < § 2 A4 B 56 5 > E-mail: d04521010@ntu edu.tw)

59



LB FoLzE AF-- gL

Abstract

In recent years, to enhance the traffic enforcement effectiveness and prevent
crashes, police agencies have shifted their focus to precision enforcement. This
strategy considers spatial and temporal factors associated with high crash
frequencies, rather than solely relying on counting traffic citations. The growth of
traffic citations, which was the core of conventional policing performance
management, is no longer emphasized. Precision enforcement aims to deter traffic
violations and reduce traffic crashes by planning police duty meticulously at crash-
prone locations. This study investigated the relationship between changes in traffic
citation numbers and crash frequencies after the implementation of precision
enforcement projects at 238 crash-prone intersections. Multiple linear regression
(MLR) and accumulated local effects (ALE) models with random forest algorithm
were employed. The results show that the changes in traffic citation numbers have
limited influence on crash frequency changes, evidenced by the non-significant
regression coefficients of explanatory variables in the MLR model. However,
increased police visibility, a hallmark of precision enforcement, might be a significant
factor that contributes to crash prevention. The result of random forest model reveals
that the total number of citations, major violation citations, and illegal lane usage
citations are the most influential predictors of crash frequency changes. The ALE
model demonstrates that precision enforcement can achieve a reduction in crash
frequency of 20% to 40%, even if traffic citation numbers decrease. This study
highlights the effectiveness of precision enforcement and demonstrates the limitations
of traffic enforcement at violation-prone intersections.

Keywords  Precision Enforcement ~ Multiple Linear Regression ~ Random Forest ~
Accumulated Local Effects
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