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Abstract

In response to the wave of Al development, the government has proposed the
"Six Core Strategic Industries" plan. In line with the policy of the Executive Yuan, the
Ministry of Justice intends to transform itself into a "Technological Ministry of
Justice". This initiative envisages the use of Al in five key systems: procuratorates,
investigation agencies, anti-corruption agencies, administrative enforcement and
correctional institutions. The aim is to plan proactively for industrial development,
social stability, national security and the deepening of democracy.

In connection with the prevention of drug crime, the Executive Yuan has
introduced the " New Generation Anti-Drug Strategy Action Plan 2.0" under the
"Comprehensive Planning Strategy" The "Recidivism Prevention Promotion Plan"
will be implemented, focusing on "comprehensive protection" measures". The focus is
on dealing with the high recidivism (relapse) rate among drug users and their needs
for social reintegration. Based on scientific findings, the goals of "curbing drug
recidivism" and "reducing new drug cases" are to be achieved. It can be seen that the
early use of Al technology not only creates more opportunities for collaboration
between industry and academia, but can also harness the potential of drug control
research during Taiwan's crucial Al transformation.

This research, initiated in response to the Executive Yuan's "Six Core Strategic
Industries" and the Ministry of Justice's "Technological Ministry of Justice" policy,
began in 2021 with the pilot study of "Application of Natural Language Analysis to
Indictments for Drug Use Offenses". Research has found that the use of artificial
intelligence to interpret prosecution documents is highly viable, achieving a 90%

accuracy rate in identifying key variables related to drug use prosecutions. Each type
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of crime has its own aspects, and preliminary research has highlighted the specificity
of prosecution documents in the field of drug crime.

To improve the applicability and scope of Al models in the drug crime field, this
project under the framework of the Ministry of Justice's "Recidivism Prevention
Advancement Plan," is conducting a multi-year study, including all prosecution
documents nationwide. The first phase focuses on analyzing the natural language used
in the prosecution of drug use offenses and deferred prosecution. The research
methodology includes annotating the text of criminal drug charges, developing an
automated annotation system, and improving the machine's ability to interpret various
criminal drug charges with scientific knowledge.

The research results include:

1. Establishment of the first phase of the "Al Drug Use Crime Big Data
Application and Analysis System", expansion of the associated hardware and
cybersecurity infrastructure.

2. Cleaning and evaluation of the "Criminal Policy and Crime Research
Database", development of an interface for one-click import and visualization to
improve basic research on drug prevention and recidivism.

3. Developing interfaces for annotating drug use crime prosecution and deferred
prosecution documents to assist Al in learning legal language.

4. Used natural language algorithms to interpret drug use crime prosecutions
and deferred prosecution documents, achieving an 80% accuracy rate in generating

coded results needed for crime research.
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5. Constructing machine learning models to distinguish between prosecution
and deferred prosecution with a 90% accuracy rate and over 95% classification
correctness.

6. Investigated key nodes in the classification of prosecution and deferred
prosecution using decision tree analysis, identifying mandatory treatment records,
repeat offenses, and regional medical resources as critical nodes.

7. Analysis of 168,665 drug offenders, finding that 53-65% of drug users do not
commit property or violent offenses after their first offense, with most continuing
drug use.

8. Analysis of the 5-year recidivism rate of deferred prosecutions with
compulsory addiction treatment from the start year of the implementation of the New
Generation Anti-Drug Strategy 1.0 (2017-2020), which shows a 10 percent reduction
in the 5-year recidivism rate compared to 2008-2016, indicating the initial
effectiveness of the long-term anti-drug policy.

The research suggests:

1. Accelerate the development of "Generative Al Introduction Guidelines for
Prosecution Agencies" to improve the thoroughness and fairness of NLP integration in
law enforcement agencies.

2. Recognize the potential of natural language processing in drug crime research
and recommend further funding for development.

3. Propose the establishment of an Al screening mechanism for simple drug use
cases in the future.

4. Advocate for further expansion of deferred prosecution resources to reduce

recidivism and assist addicts in completing treatment.
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5. Place an emphasis on treatment for drug users and examine the feasibility of
the "Substance Abuse Prevention Act"

6. Recommend the allocation of research funding to scientifically demonstrate
the link between drug use and crime and to provide a solid foundation for effective

drug prevention policy.

Keywords: Al automatic interpretation of drug use crime prosecution
documents, deferred prosecution documents, Deferred Prosecution with
Condition to Complete the Addition Treatment (DPCCAT), recidivism analysis,
artificial intelligence, natural language analysis, machine learning, correlation

between drug use and crime.
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10 R R T RE o e TR S A F B2 i 00% e drie
- HARRFAI 0 P E R R AR EE LT e kR E etal
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AT EEEA] S R R A SRR A TRt E o 3R and FEETE (2021)
FIF > FHELPEFY A IFEIN AT RANFEEFHERE AR
R R AL 2 FAEERNZEETF - 2 F R and HREH (2021);
T FFE and PRHFE (2020)% 4 p ARFE S A 4T 0 RRIZ T E R - g A
AR BRI T L F) 77-98% 0 b endEpE S iE TT% 0 BEom B B A Y H0A] ¢
FOUIRGEIER I A TRFARF PR BT FRE L AR %
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FHBEE Y & R TR KA RECEHEES SR e
WL AR R AR S B R AL S HE S BAUE S 3

B BE FR LA BRI RF AN S & > T2 FURR g R o F

4

AL R AN R Y e R RET Y LRk Aty vy

fRARREL N AE S BEE R A TR TR P FRET AR
Barz o T s TAER ) A W R i osh » 2 2 B2 2 if
N X AL AR AR BB R Y (RN, 2011) 0 KA ATy E 2
RPEA SRR E LR D A RFE AR L P 2l e g T AR
TR P A G e

B OB EBRNIZTEREIP AP N EE AL S EN
FLULEFFAIBEE Y S 50 0 3 %00 %R AP {0k, #if 3,

etal, 2021a) > 2 ¥ %z § B SR AT Atk BB M AR e 2L E 2 F e
BT AFEEYC A EH LR E% A T2 2019 % -
22020 $=H2 A HEITFHAEFLFE T A REL S ARG S GE

Bl RV Ae(RI 2R et al, 2020; KRy, £ oxE, MUEE, W ﬁg}g], et al.,

2019) » AT F B E G R M S T & S Ao d Al - a7 L

1 Hdg o RERAE P R B ST FRP A B BT B

AN EFFATIREL LM % B4 2019 &7 7 &gy A £ 5ot i
WA SRPRREF EWAINRL G BTN, LA, mat, M

oy et al., 2019) « * hopf 13k, Ftaidy, 3 745 and £ AiE (2021) 417 2020
FEIDHRERT LA R RN R
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(202034 (TF 5 (g 0 JPAT Y S B ILAEE R FA S TR A 1 Sag o S

PR A4 R AR A UER S FIRN RS2 RBEEF L A E R
A2 PR 2 2 B (U 82,2016, %2839, 2016; AF ridk, i (7,
etal,2021a) X @ » 4oif * 3 FRIRATH 2 F 2 R4n)e B b 0 A B @k L 7
FoRAVR G AFIAIEASBHF LR ERTPEELRERHET
FEF S ABIRTI(GGE 3 7, 2019; 3 F 55, 2019; §4ih, 20215 AEIE, @naak, 3F
Fa, 240, & FE R 202D 0 Apsta T 0 BIE T pAp dAek 8 L 1R
AT 2 p RF T RIS BB L Pl R BT AR R 2
B Ep R TEY A AR R ER IR >V A E
R g 2 E 21 (¥ (Dale, 2019) -

Gt > 3 2021 & B s 0 B E, 3EIE (7, etal (2021b)45d] TAI £ 1A

~=b

EpEriiss 3 RRhesid AR T o b Al A I FER PR
—REAL e E - ALY BB IR pRFT A TSR
PSR D SRR A T HERR T G 0w p B 2 TR RS M AR AR
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GE AR, B (7, etal. 2021b)2 AT g dad T A LA EE ¥ R R T A
Ve B OB IHR AREREERR AL v G EREFRF B

YR T RE AR R E R H % 2008 & Wi fo 2017 E 2% F SAsR

pul

Tl s @b » BB A PR BT G AN RS2 TR ER Bied deir A s

B BF R E 2P TRE Qav A r Bufp2d i ExEizp

AT P B R UG Y e & R RASR R AT 0 T8 T & AL
Bl Stz FEMA RiEREa P AR TR EFNRES
Ko MZFAp REDT AT AL KRR RT A o

WAV EESEDPFT KB IRBRT AL T{Aaﬂ@, IO
BEEYFE 7RI ERS 2

Lo e F o FadE-o BRED AL AIFES 6 PR L gk

P RAPHE R L TR

Aﬁﬁﬁu’%%%ﬁiéwﬂw%%%ﬁ’%iﬁaﬁﬁr%ﬁJALw@s@w

HA SRR ORBBNEHY ] I BEIRATE OB TR 558

FrEpmed T it d Al HE b TRFLAAELELS 5o
Pl B A A FERE TR R DL PHERS R v sl 2B
FEEEG F TR TN ERE SRR AR A7 R R P2

FRE R 2LE Z N end e Aud ¢ 0 (7 F 23R (UNODC, 2012) » 4 3% 3418 % i

=
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FZ8 Al 24 el 2 B Py

B3 S R R R AL hALRR B BE YRR Y A e

3

2R T A 5 i iR i 23R R o Acion et al. (2017) 0t il E At i b (Logistic
Regression) ~ | it § (Penalized Regression) ~ %€ # # ti(Random Forests) ~ i & &
45 4 % (Deep Learning Neural Networks) % 42 %5 §' (Super Learner) 7 f& -3
*AIERIE R AT R AP FEY ok o kot 3 ORTERE R AT = A0 e
LARmsE YA ME%ﬂAWSFOQ REFYHIZEINFEE > 25
FESREBESY D N RETR R Y REnE - FER Sl TR
® 7 F R GEEA AT TR BHA 2 s B (SAMHSA)FE 42 2006
Z 2011 #5 % * FR R (TEDS-D) » F 486 517 /327 § 18 fit F 2 P4 &,
(3 "/‘f 24 | PFAFRLE TR ;‘;J%:iﬁ)’#%“,f*ﬁ ERf/EOTA £ * 99,013
B g n A R CEB A)PTR o B P 80%(WV=79,210)F R * 2 A
20%(N = 19,802)R| * Rl o FHAT T IERIRIE X F 28 B > & F 1 AL~ HE]
18 % (race) ~ A & (ethnicity)(dp 5 & FIEAZR ™ 2 0RO SRR G - KT AR
B~ 10k~ » e BRE AT S ILEA CBEAPE e RR R AT

R R AR AP E A RS KR P A E (R

’

HAFrE Y3 ) A CEREFRE AL E* ST R LR
%%%‘r‘igﬁy—%;&‘;ﬁ?‘rg’;%;{ggn ,\jfwﬁﬁ'r =% A éﬁ,ﬁ‘,g% - F & -
R X PRAEE ST A XA p R s BER @ R
Py gﬁ-ru:;}i;,g{@ AR (o s RIS R FI AT G F ?Eﬂf?‘%ﬁﬁ-‘ffﬁ
RN THUERFIEDF ESF bHeFE P AR 2R PSR s
‘L iok- & 1s m%‘u #* ;& i 4T » (TOPPS-II Interstate Cooperative Study Group,
2003; Zarkin, Dunlap, Bray, & Wechsberg, 2002) -

ki AT R F a5 ™ kiptkd# 3 & § Baucum, Khojandi,

Myers, and Kessler (2023) = g* 7 § 7 2 % i § 3 (Reinforcement Learning) > i i* 7
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Behip i d o £ T v ¥ i¥(Contextual Bandits) &5 % & = & — =t ¢h
PREEALEHBRBA DR R S ERREY LRE TR
FhF o @LFRA R DS hiEE - @ PACTEDS-D ¥ EP§ <2 i
e~ EH A s REMPE 2R BEP L e FiokE 2 - GusR koo 1
3,703,076(60%) 4 i & A2 BHET] » & 1,234,358(20%) % & bt (7 56 2 2 Bl 2R o
e} 31;1 # AUC 5 0.803 -

GATIERRANF 4B 7 B PR AR AE I RTFER

AEF AR PFEYRGE - FRFFTRYBEF -2/ Fp
PES S BPTEY CBL AR B2 R RFE AT FHA R LT R
FOMSAE UGG ES S HRATAR 2 AT R PR Ao A
FoF P LT RG] I FA2hd At B F R e B AR g SRR
FAE ARG AL -

%% FF k8 > % 0 Cavicchioli etal. (2021):i% i 5814 % % (Elastic Net)2_ % B &
VA ERIEPH 2 F FTEY BRAGBRIZ B OREF LR HEL DR
(Dialectical Behavior Therapy Skills Training) > € % =75 F ~ 19I5 R &% inf 8
REAR 3 o TR disskt » B 4i b:}ﬁﬁ‘—AUC % 071 AT M5 65%  F B M

m68%; e X mZERIHE LT § iR B ERE - AUC &3 051 p g i

902012 & 173 2018 & 17 K FEREYRE FRARLELE S FFIET
(FaclepEs B FiE* )2 275 =Bk FH -

WEFAZ R EETIERB RN PRA K 31 Bos G
ER BN X RTER A IR AT REF DI AR R E
PRE s £F Ak R P EY S % R % (Benzodiazepines) ~ i * </
TR SREREREAASDESRATR Al @ T FRORE C RERE
TR * ~ER R R RE ARG R ERRE R R
ERE ~ %8R S REE kSR~ FFHOR S KR & FI3E 4 (DERS)6 # 6 7
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N R EE T R R R A I N N

NS

AL X | gk K Y2 (non-parametric stratified bootstrap procedure )

v

- HAITNIBEES S D LpR AR ERY REY T ENR TV ED
F%iéf}%f—“ﬁ COTASIE A PP R Y AR 0 B2 F RSP IINIR 02

ERAECFRFFTVARAEY - ADERSE LY p AL RRARE F - 23
R EF RARM 3EFFIINEF 2P R ER KR kG2 “%’E*F‘f)ijﬁ » &
e ke L ApRE o

{ 7 Steeleetal. (2018) 11 # sy P& RPod F(AMRDFH > ZEL £ 28
(Support Vector Machine) 3] » FEiR| B & 4.7 ¢ = = 12 34 FE* Bis > 7 20k
PP ~ ¥ g ~ Substance Expectation Therapy (SET)= faic iz o 3547 3 ¢ *

1
CEH T HF Rk

).

T3 R o e T AL R SN A AT P ES A R

g

FEECE
AL RRIRA S LK BRI TR FTERR(E ES S RE R P
LR CTE B B ACRE BT E) 2. MR e ¥ b it
7 fMRI ip| £ P > i& (7 762 37 4] (Go/NoGo) (T % » * 12 ik it fMRI §- o A7 7 B %
HFRAP T TS FERI R T AR e et R X EH DA d LK
(anterior cingulate cortex) ~ 5 & §8 (striatum) % "% § (insula)=ns 5y (4:d &5 # fMRI
Mo IR ERIZFFAT §R 58 12%inf > Frad 5 80.58% & & &
FRBERER KLY > 3 8131%BEmS ; AFERIBEL § XKt o B

4 78.13%:FEFES o
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Fr Al d 5 fecrnE ?

TE R B ATE R LR B 3 et e R R A E KRR
B EIER B 2 AT MERE R (Reiling, 2020)> @ & F & H-FE & Al
BT U doiw B A Sk et o P e
-~ F & el 1)

Delen, Zolbanin, Crosby, and Wright (2021)i% 16 # R & 5o £ 57 § -+ 2001 & 3]
2015 # eha 502 pedicdy B B F 4 47 803] o R A1 * 16,635 £ F ke 330 B %
o Bldp A SR e AeRlRE S T A E SRk HEE A~ ] s T AR
ﬁ%ﬁ%ﬁ A ERE S R m A E R SRS S AR S B Y BN
RIFBEFRIIAEA R RLIE -FIHER ELLELLFRTF L3
,T*'u?#;}%'}‘% ’ > ,T*u‘{;ﬁfﬁ DR FehE £ K (BBAMF)LF 7P 2rdGinkm
SHEA FR R L FE T ERRARI L A G 2L TR AL v M
LRI R e L S 2R o ﬁfi?l%‘k%ﬁ?fﬁiﬁﬁifiﬁifﬁ°“,ﬁ%ﬁLif’P Y
T KTARRAR S § R BHA A ISR E AT F et SR
FH RN R FRE Rk £ 2 o e BT 5% Bl dd $ FS
IR R ) —‘Jg RN F EREG

PR T R By v RHNE 0 el 2 E EUSERIE R g X
NFSFBERASALE P ERPANT R P B0 T D e
T RELA IR LRI FE R RARE R ARG S N RE R
Jei A e P AR o
T~ & 5 fed- R A 3k st (Decision Support Systems, DSS )

Zolbanin, Delen, Crosby, and Wright (2020) 11 * £ R 7 [F 3+ % cha 5% ek i
TR AR L pamF il B a5 3,943 BR b~ FIERHEI Y - ZFE
Rl B R R ’/}f—"ﬁ”ﬁ B A v B AL AL € TGRS B R R

H

SR EIRUE R ERREY 8 AP Ei el L |
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A SRS o B Y HARS 2 > B % ES ot 2 2 TR Rl 3

it e 522 e (recidivism) e0% u > T & iR Sz R f TR b

-~

ok

ERTER - PR RS R E 80.76% o A HA| T IR R e F]F @

EET eI C A ﬁ‘ui;}*/‘l BRSO w F E AR
A= ﬁi*@v’fr SET R R N S SR el Py LK S ( Number of
incentives ) * § o % e A% AR A HA JRh'%G4%3 - TE LA A

ﬁ%@‘ﬁ '—tm#'[ﬂ E N C ORI SN 3 WP 271 L B & ?}\l"— ¥} a8

g o o AR AMELE ORGSR Ao T AL &
(methamphetamine ) ~ i# %> #| (hallucinogens ) (P55 ~ F = ¥ * ~ Jp & #4 ~ i@ *

AR o A § SO FERET RRKER  RHESEL PR

BRF AL HERG PR A B Rt 2R H R PSR e S

Erhag s & L8 R L Skl %

o

N F U EER SR e BE Y A
EFRCEDE «Jﬁi 73 @b & e ((Tradition Juvenile Court, TIC) #F »
75 b & B4 LRy 2 i (Juvenile Drug Treatment Courts, JDTCs ) » 3% i & %
FHF R R A Aol A8 e a 20 L 2R BB E
B s ik ek B30 E 2 ResiyEad & o Lyons (2022) 14 2016 # 3 2019 # 415
EECELHRARNER pmEBRTHR DA BBV 2 2SR T R
A e (80%) fripldie (20% ) MIERIF S Ef A - &P E Ak
b e FlS B R F] S o
VURERS AR 5 ] B K R BT AR B o A ¢ AW S )0
BB 5ok (Bt EE e  EES LR ) RIS (Ao i~ 78
PP R ARG SR PR PRk AR E P AR
AEES T WEIEES R S ER RN R Y CUaE SRS = EIE
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HE A b s fEL D o B AAL YR RS R HAER
FOUOERMGLR BB g S Fa N7 B B AR R ARG
iR FAMEIRNTALFPL G —‘ﬁ (recidivismrisk )> # £ =t AL 3 ok AR Ko

/_,- 3 hl—l—f}‘ y 7 ljfr'q* ﬁ‘( 1 %&"%—fr—\ j&%/}‘f%;}iﬂh—m)@,? ”EEI’L ’f,, "

l“b

T g E & IE R B A AR P ahz A 7 Al Y T
THEPI R B3R #TL R > 4o Lyons (2022)F7 § $i 5 ML F b £ 4
B ea £ TR (A PBedR B ~ b AR O s BB R S R IR R R R )
@ Delen etal. (2021)% Zolbanin et al. (2020)F= 3 R #5333 5 5% S5k ~ j° % #
Pt LR B AR R EFLT]T AT RET &

A AR VF U R e g i doE e P R s (opE

P A AR TIR) PN ASERT R PR AR

I

WAL FRG BN F 2 hf 2 i'FT;z OIS o SR R S

*ﬁi&ﬁ?ﬁﬁﬁiw%%m’Hﬁﬁﬁibmaﬁ"*’r*iW%wéi
B - E @]Kl‘l'fl% ENE YY) 3 AT s 2 I“’ﬂ]fr':}*’ﬁf B EFark 75 17(Ku et

al., 2023; % #,2017) > pM A= 5 = % B F H 4L o ot > Delen etal. (2021)% P
PREUE - RERIER AT ERL 8oy o BA L o B E R
TERTHRBEHEZAUE LR BRI BN TR R LE R
FlF o B kD D EF AT 'fﬁ i3 S —fgm)}t RIBBIBIER LG R R A

1B R L R R
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4 AREMTH GEPRECRG > MAHE AR A RPEA
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- HH

v

\

IfReL RASE AT F BB A LAE P AT LT
GEEIERS T RS E N P SE YL Y SV or Y [ Py
MR ERSIIRGBEE -

R RFT A ANRBEAER F RS RN ET AP TEY Y

—

M2 S A S B AL g ul i I GPT-4 2 TR TR AT ik

FHERYHEE o d NGB AL B2 TR EERBHEMRES > AAE
23



PR %*’@%%ﬁ%%\gﬁ\3%’1ﬁéﬁ&p;ﬁ£§@?
WL AE e SR ER A RS i TR R e kg
B AR ) OT R R AEF DS ETEARS L KPART R o g 3n

b d TR IR (AR, ) A m KA, R ES 2 G £ b ' S B

-~ TR
( )ﬁ—,L ‘J_I—ﬂljiﬂ:(l\;}:\'}izaﬂtlﬂ‘ ﬁ;::‘[}%\F,-}'}E_Jb'?FAIAJ_}EF%i L"";@,'!!'ZGHE

CHSRET AT R EA BT ATk~ & B R0 o

(]

(=) AEFHEE G TR TR B BT THE G 0 ST

<
C

FARFAREOTHR TAL A 2 ES B o % Bl 44Tk
(¥—$hi%%ﬁ&—ﬁﬂ’%ﬁﬁﬁﬁéﬁaﬁaﬁﬁw,ggw
GATH W LR SR TR TR A G BRI T R T
B> 3 p B B EFA G R EEE R AR AREE AREF LR o
= CARE e R
PR TR AR e P RS T RL S R B B ALY
LR Bk feT B i o FTRAT Y AR R ddE c AR RN 0]
Ko WA T EF L TEEF 4 F AT R BRI A R B L
PEH R fTIL R S R A G D AP R A T o A G KA R4 T
(=) 14 Tableau = AL f* &R &4 A I A K
(=) ™= =5 (Web)iz2t £ * Tableau xiw\%ﬁx—x%’*—*z;};&.r
(Z) 7RI E e T TAHTA M OAFHT BRI FER AT
PEREBE AT A TR FER blhr F R T ERL P2 Y

LBl E SR AR R TS AR S B AT A A Ry D297 F) S

- 3 |— 4 > e 8 . 44
ZEr TAL A TR Bor v o B MR AT R - ) e T

24



T

PR B S EE Y 2 R B RS B R g I S A B A s B
¥+
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(n=12,090) (n=5,184) (n=6,906)
7 N % n % n % P x?
2 FF A <0.001** 996.96

M 4,906 406 1,345 259 3,561 51.6
2 ERN 4945 409 2,911 562 2,034 29.5

2 FFi% 2,239 185 928 179 1,311 19.0

p<.05*, p<.01**
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2. B E P

2008-2016 & %22 AR & 05 0 2 HEBS £ 3 2021 & K K3 12,784
Lo REBQEPR AL FE Ll AREFEFF 22 S af g
g he 72 ¥R 31340 Ff 2ANRE Pl o giker s 7
SRS E TR A RIE 0 STHL 12,177 A~ AT o AP R A S ST 2
4-6-4 :

% 4-6-45 8 1 P AL 4

AR > B AR

s
e
(H}
S
=h
&
i

F4hw FA AW

a o 2 DT N Ptk
AEPE  rE 292 BEPHR G821 W%
mE S 313 BEFB_F L A%

HFI2177 A r SEL AT LR ANET o R R F XL F S
7= % 220082016 #F = FipfF SEP AL JeE A Fh 2 F L 559% 5
EPRRL st d N2 B leXh 441% 3 AET > AR E AR
iR S EL T A S0 (X2=946.26,p <001)ih A oA F P ERF LR
ARFISHH S EL P FTLO%EF 2% F 0k F (44.1%) -

BAYBEE RSB LT S ERNL RN RRMF L 56.1% 5 £

P & BEA) 0 drk 4-6-5

78



% 4-6-55 & F %% |2

B REER G SERCETR 4HFEERER ~HHE
(n=12,177) (n=5,327) (n=6,850)
o7 n % n % n % p x?
5 A 0.000** 946.26

91 e A 47796 394 1,302 244 3,496 51.0
5 E N 6,833 561 3813 716 3,020 44.1

5 F1% 548 45 212 4.0 336 4.9

p<.05*, p<.01%*

(=) 2017 =
SiE- HIEY 2017 EATE A F F ek 102 B R EATH S IL RS2
F PR *FER2017 & 2 ERF AR BACFERH T - 2R R
WMT L LR ER2ELFFESEL FARR BFALSE AT HE D
%5 2017 & R B 4p S SAR N AN ISR F 0 X7 8 35 2017 E v B e

L

&

22 F 0 2017 £ 0 oL g2t

P
\\?{y

R SE Ak

L g2 & & P2 )

2017 # $BgAm st b in > 2 B2 &£ 1 2019 & F 2312496 + - H ¢
BB EPTRLPF B JARNFEEFTT A~ ghe A F R 28
Ao g AN INIRE e kg o GAIie = o g 2,391 i~ 247 o AR B
TR AIE S 4o & 4-6-6

% 4-6-62 & B J° FAL A %

s 0 2 A 5 # Lk 7R
A A A Rl

FEDT TN 77 wEpR_FaL R
LR = 28 AL _p BRI MK’%
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2017 #en2 & R 25 3 Fonf o A 78T ,irxfiwpﬁ&i -
F 2017 ERALHE2EP AL P A SR 20 F 5 729% 0 HP g i
* 662% 2 EFEEEY 6.7% 2 FPNE 2wt F R L EXRE 27% - +
SAMET o R R EE AR SR A2 &L Pt 4 55 (X?=303.32,p
<00 A e P2 FALARL c AAT AT ZF oL T O 2EPNE
F Bt % 417% 2 E R s E A drdk 4-6-7

% 4-6-72017 £ 2 & L5 % 3 57

qa=t ARTERER SER A 4H IR +HE
(n=2,391) (n=993) (n=1,398)
N % n % n % p x?
2 A 0.000** 303.32
MR 1,247 522 321 32.3 926 66.2
2N 997 41.7 619 62.3 378 27.0
2 1% 147 6.1 53 5.3 94 6.7

p<.05*, p<.01%*

2.2017 & i g8 5 # £ o F35

2017 & -2 igAemif ooy > T GEERS £ 3 2022 & F £352,496 4 0 2

BUBHS EPTELFF L AREELEFO L ARErE g
S HE AL A R AN PR o ¢ GAEe S 0 £352304 Xk n
A d5 oo ARM T A RSE S e T 4 4-6-8 ¢

% 4-6-85 & F = T AL A

EATE S B AR EI S TR 7R IR
w24 ARt

ELFER  rE 61 AL W%

AR PR 7= 41 ELFER %2 ks

80



H3H2394 A SER AT o LA U ELE A
S H 2017 ER SR E S EP AL P A B2t h 66.5% 2P ol s
* 65.9% 5 EEE W 06% ;S ENE Ew E B2 B Rp G 33.5% - +
SANHT  RF R FE ARSI E R S EL 0w & 55 (XP2279.6,p
<00)it ffem ® VAR FLE AL RF 5 EL P FO8WN)EFF RS
io % (33.5%) e

BAFTRIZRASBZ T OSENL e F Z KL 48% 5 EL o
o F A dodk 4-6-9 o

% 4-6-95 & F % ¥ 2

HaEt RICHOETE SERCERE ZHFEIEEER KI7E
(n=2,394) (n=1,008) (n=1,386)
STE n % n % n % p x?
5 FF A 0.000** 279.6

91 P )t 1231 514 317 31.4 914 65.9
5 fEA 1,149  48.0 685 68.0 464 335

5 FFi% 14 0.6 6 0.6 8 0.6

p<.05*, p<.01%*

Z 2017 & A n R mR 2 R T A
A bt M Cox wEFATY o g MR B 4 R 1T SRR b
Cox i [FHEA® o v R H IS~ AR F ISR B hchL B o
RIERATE NF ARG RS FAEH SRR LG A EFLL PR

AP A A RN BREEOREBR G BEEAF G E T ok 46-10-

gl
ot
Eir
=k
She
-f\
t
>
W

Bl 4-6-1° te2 44 FRG Bl nI EEBPT > 24 %
Aerst e R o 2 1,386 LB R ¢ 0 AL W F RenBEAEF T LR o 5
CEATTRE RN RIS AR s

2. pa = .
B 6] 4 &

&
w3
ke
*
a
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3 EELF 4644 S ERFEHEF S 6T%  HALIPR %S 33%
%

R A bR 1,008 L BR2 Y R H AR E (T e -

Fie

&

et
E)

=
&
i

FIELBIDTEN - K AFFF 0T 5 ER L Pt AR
Piaied BEEG 6854 0T ERMEEF S 2%  MAR R ks 68%

24-6-10 RIS FEFLL P F 54 b

KRBT SERCEHRE
Start Time NEI NTE CPS NEI NTE CPS
0 1008 536 47 1386 292 .79
365 472 &3 .39 1094 86 73
730 389 40 35 1008 50 .69
1095 349 9 34 958 24 .67
1460 340 17 32 934 12 .67
1825 323 0 32 922 0 .67

* NEI=Number Entering Interval; NTE= Number of Terminal Events; CPS= Cumulative Proportion

Surviving at End of Interval

- T RSERGERE
IV SERGERE

08

06

Survival Probability

__________

04

——————————

..........

i 500 1,000 1,500 2,000

Follow-up (Days)

Bl 4-6-1 XN FE T2 L% E FEEd R
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T A RHEHEZLPLER
(- ) Kaplan-Meier Method 4 7
50 2017 ERTE A E F K BAsid 0 SEELTAMENA R RS
B AR ke kw2 LR - A8 3 2 Kaplan-Meier Method i
PRk 3 PR BE 7 iR 54 47 (log-rank test) o 2t KM #03] 2 £ 2 ¥ 2 L&
PRSI S ER BT - IL PRI SR ENRET Y
LARE R JEF LAWY - R N DG BN - s C aF S
fopFss £ 58 K FEH B o0 o
AR REA 0B 2 TG ERERA L L AR SR e 402 E RS
Fele 7775 & o i%iE log-rank test i {7 E 3 Ed Mg T s 0 FREFE
005 :F 3|53t ¥ AL B(X*=351.57,p<001) B¢ 73 22 B3 BEFAL L oo 5
Sd BT Ao %s“iéﬂ%f‘fﬁiﬁi’é@' MPBF AR okl mPd B .%z
A S AT ARRISE G N UEBD F R EPAREN AR S AR e L
THEHTRASEENRICFRAZS FRUEFE PFERT pfrak i i
4-6-11 ~ B 4-6-2 #77 o

#. 4-6- 11 Kaplan-Meier Method *¢ * % — %3 -2 fF £ R & 47 4

95% Confidence Interval

Estimate S.E. Lower X? p
SE R Bound Upper Bound
ARSIk e 1468.951 56.791 1357.640 1580.262 351.57 .001**
R e e 2830.819 47.035 2738.630 2923.008
Overall 2257.401 38.758 2181.436 2333.366

p<.05*, p<.01%*
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08

:'E 06
<]
e
o
S o4 T
2 -
3 | e ———
a | e o
0z
0.0
00 365.00 730.00 1095.00 1460.00 1825.00

Follow-up(Days)

B 4-6- 2 Kaplan-Meier Method 6 * % — &4 S22 X B 554 5§
(=) Cox B ' it fF 2 4
FFo AL Cox W b M F A ] B 4 R A BRI B
B3t s 2 (n=1,386)2 A % 25 2(n=1,008)E PR ko AFT T FTALER A
BB g2 R eh#ic® A (large real-world data set) » ¥ F 5% % chE 2R G F

FVEEFFERE > FIM AP TR E R & ] 3K (non-proportional hazards) #++

?\_

3 A 2be & r(Stensrud & Hernén, 2020) » & 307 7 S % iR £ 37 € < )
i ¥ & 4R (deviations from proportional hazards (PH) are not large enough to matter) -
Aol ]~ #2303 F 15 Omnibus Test + 748 7 & $073) & ¥ (X?=339.4,
p<.001) > &7m 3 > — leiw b R AT F o St GFHCAIAE Y 0 & TRRI 4 - Cox v
BB G FRA A PTEERET L PR ENAEIEF LA b AR LR G
EdE S - Foawr 3 50 0 b % € 3 4 0.8% (B=.008, HR=1.008, 95% CI1=1.003-
1.014) -

FAAu 2@ AR R e L PL G FR TR A e 2
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R BRI AR S e W 3 28 P L% € RS 66.3%(B= .848, HR=
2.335,95% Cl=2.261-2.411) » 4r# 4-6-12 c = = e s &2 F AL J° b *h 13 7%
@ 4R 0 4B 4-6-3 ¢

# 4-6-12 = = A Rein fr &2 F Cox v bR P& GF A 4T £

95.0% CI for Exp(B)

sTE B SE. Wad df p HR. - Unper
PRI 147 085 2971 1 .085 1.158 980 1.368
Fie 008  .003 7.854 1 .005 1.008 1.003 1.014
SERR AR -1.087 061 322389 1 .000 .337 300 380

p<.05*, p<.01%*

08
08

o7

Survival Probability

06

05

oo 500.00 1000.00 1500.00 2000.00

Follow-up (Days)

Bl 4-6-3 2 N RSB 2 F ML PR %5 Ed A

T,r \/J~‘

iF

2008-2016 & = = ,p)ﬁ‘—‘ﬁ 2EPN L e 3 0 2 v L 29.5% 0 2017 £ G
27% ° i ¥ B AF = F ek 2 T 0 2008-2016 & %ﬁ.&%%&é’?“ﬁﬁvﬁf%ié%‘ﬁ 2
EPNL et F 0 KL 40.9% 2017 & 41.7% 0 B ﬁ#ﬁ Z 17 4% 2 2008-2016
E;"’bﬁ“iéf)ﬁf—‘ﬁ S5ERNE PPt F R0 0 F 5 44.1% 2017 5 33.5% 0 F FE i
FTEREFPREOLR o BAT REAT R H2ZT 0 2008-2016 £ FE7 AR
ﬁvﬁ«‘%iéf)ﬁf"ﬁi 58P Rt 3 58t L 56.1% 2017 & 5 48% 0 4 F P

B P T E AR R o
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FA T BEEY ATIES AT~ B TRA MEET]S

MAALE % AP ABAF e R B kG TRE P EH K R | Efoar et

Y

stk

N

IMER

I

WEFEL2ERAEDEL S84 BB AR L frng
hAeF et B (AR O RBTZFEIAFIE 0 AN K B Ae
TRAESE S L P RS PRERE > 12 FRAR S e kg 2T
ik F (P E,2007; F1284F, £ AiE, MG %, & Wi, 2019) « Bl o iafiik
WiEAZ > FPPFE B RRM M E - TRERS BB FTpd REE A LHE L
Bifr i g B2E 2 PR ERBZTRHEFR Ky AS CREARAD (F27
- Rk (FRAE,2012) ¢ 5 F AL H i fo X Bedp ch®4s > # B4 ¥ (Machine
Learning, ML) @ & % f247fripRI4F e k seng 4 1 2 > R0 - BibE iy
§ RUE X IR BT k- KB AT o B P AR o AR TR RS OB 4R F] S 0 A
Yo AP ERSEP BV R FUELEENEY o £H Ed 5o
R HER ECUEREFTARDERFZ PELFERARRZT LI &5
* R AR AR ARG W EF T SR T o AT RN RS P
BACTERIM 720 j2 0 HEETRLTE R F T RBT (T8 TUls B RS o

M o

*E R * GPT-4 g FF 43t 4 17 (Advanced Data Analysis) » #7#% i #c i &
FRAMSL EOEE m%zr'/i—ﬂdfﬁ‘@.ﬁﬂﬁ‘l’ﬁf CER AR SBRERAE
T HERETHEL I G AP TRF 2L p R F S5 2T R BT 75 E407
AL R | 2o A HEIERE B Kt s 4T o

BRI EFTHERAZEF S 106 17 3 111 £ 127 » S 448G Tk
BRI F L R T AR A 0 FIP R AT T £ LA o i
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P R ] A SN PR BB SN PR L

>

EHEBPE S ELFF VY EEEE 18 L FH M e » M E 325

+
~=h
|

BE AT (dr A 3-3-1) 0

o
Ei

() * AR EBEH

1. A K AH(Decision tree) £ 7 7 ¥ % 128 3 PR 2. B ch— faph 5 B
o ARSLAFTERHE A F BAIRLANAEZZ BTN D
B m & BESBERIEEAIS BT E & BT DR 8 %
eiE o AT Y S ¥ * confidenceFactor=0.25, minNumObj=2
numFolds=3 -

2. B4Ea7ie iF (Logistic regression) £~ fE ¥ ey 5 03] o 247 7 SR
debug=false, maxIts=-1, ridge=1.0E-8 -

3. B % 44 B(NaiveBayes) ¢ &R 3L F b4 fie * BFHciE £ v st > 4f
TfP-p 3 UL VA IR FEDE - FEE oA A
FIAAR I RO B g B R A B R AR A S Bk

g H «‘%f*{“"ﬁl ARRE o AT T Sdicdk * debug=false -

S EEY Hik o BT TN AL T B R S EY
e— & > 4F %] H_boosting 7% o AL WHERLE F BRI HFY
BEA] (¥ 204 50) R - B < i RIEca] o HR R P
SRR B i SRR E A - ¢ E R e
(Loss) » igil B T 52 A F M - 2475 H# * cep_alpha=0.0
validation_fraction=0.1 ~ n_estimators=100 ~ verbose: 0 % % #c -
5. %1% #1k(Random Forest) ¥ - A& =~ § ¥ 2 ;2 » v = |
BEREF AR~ pFSN E e Ty X j:". 5B (Blde > A5
Eaxe ) 1A AR o B AL A PUE AR Y e 2 2
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o AT e i R 5 Bt Al a4 o A
¥ * bootstrap=True ~ oob_score=False ~ random_state=42 % %-#c -
(Z) B#EZ2FRIZ VR
1. BRI A 5 PRT R 80% ~ BIET AL 20% o
2. PFABKFE I A IOA IR GZFHFEF I AR TP BEY F 2 FE Erw 0 I
¥ F3F 10 =
3. HAIS R S N RFTAH AL AN > BRIREEREE S > A2
A &L (Confusion Matrix) °
BPEL 2 SFRIL PSR EFEE PSR RAL D22 K34 BSR4
] % E F 4 (True Positive, TP) ~ i% [ {4 (False Positive, FP) ~ % F£ 14 (False Negative,
FN) ~ E 124 (True Negative, TN) o J* = B & % 7 F et A= 7348 I ficq) 2 2 w 5
(Recall) ~ #F # % (Precision) ~ 75 % (Accuracy, ACC) » 11 1% 5 {8 J g RIHA " &
AR s drd 471 ¢

# 4-7- 1 7 - 4&*L (Confusion Matrix)

F R R (e & )
it FE A BE * it FE A AR
A BB B &L
i FE
(True Positive, TP) (False Positive, FP)
TR
C kit D Z Mt
7 it FE
(False Negative, FN) (True Negative, TN)

(1) 7z ™ & (Recall)
B AT TR B AR

Recall= TP/(TP+FN)
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(2) # % 5 (Precision)
TRRE & 5 AT AR ACTR et & o
Precision= TP/(TP+FP)
() #rzrF (Accuracy, ACC)
DEATRH ~ FASFH TR FE 5 o
ACC= (TP+TN)/(TP+FP+TN+FN)
(4) HfeH Hk THEMd ST G i (Area Under ROC Curve, AUC)
ROC # & & #4 > At 7 o e S 3P > 7 = B3] 9 ROC o &
FoF K R AT R R BOAR Y
NPT RF
Fh o AT ED OATA AT AT R AT (4,579 AR ~ 4,805 e
PR AU AR ARE 2RI 27 10 £AF R B P E v F(Recall)
# & 5 (Precision) ~ #7£ 5 (Accuracy, ACC) ~ 42 fc 4 4k (T4 ficd T o fi (Area
Under ROC Curve, AUC)2_ L 32 7 423 £ » 5% 4~ %) 5 0.88(0.01) ~ 0.88(0.01) ~
0.88(0.01)% 0.88(0.01) =
BF AP LI SRt FE R R 10 X EF R AHE o
B 7 % 5 (Recall) ~ ## 2 5¢ (Precision) ~ #5725 (Accuracy, ACC) ~ Fefc ¢ #* (T4 jic
¥ ST 5 4 (Area Under ROC Curve, AUC) 2 T 35 ia & £ 8 X » & % & w4
0.93(0.01) ~ 0.83(0.01) ~ 0.87(0.01)% 0.93(0.01)
=0 AT L AL EE IR BT I0XEAF IR FHE
B 7 5 (Recall) ~ ## 2 5¢ (Precision) ~ #5725 (Accuracy, ACC) ~ Fefc ¢ #* (T4 jic
# ST G f# (Area Under ROC Curve, AUC)z T 3oig 22 8 £ » & 5% A % 5
0.93(0.01) ~ 0.83(0.01) ~ 0.86(0.01)% 0.90(0.01) =
P AT HRRAPEAFRECE] 0 2F 10 LA R RE
B 7w F (Recall) ~ #F & 5 (Precision) ~ #7& 5 (Accuracy, ACC) ~ 41§ 4k (T4 fic
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# AT G ff (Area Under ROC Curve, AUC) 2. T35 @ &2 R 8 X > B 5% o w3
0.94(0.01) ~ 0.90(0.02) ~ 0.92(0.01)% 0.97(0.01) -
Bfd o AR R ik 2

FRBCE 2 10 X £ R & - E

Z. % % (Recall) ~ # 2% & (Precision) ~ # 5z % (Accuracy, ACC) ~ & »]3:% e (7
T % ff (Area Under ROC Curve, AUC)z. T 2 # L £ » & % A W &
0.94(0.01) ~ 0.90(0.02) ~ 0.91(0.01)% 0.97(0.01) -
MbAFEE RPN EY 10X EH IR KRE HREL SRR
AABIT R 0 A7 aSREOuEARY > HAOEN R - RO ER) BB E
S A R TG A i S Y AR o WA HORR ek 472 905F o

% 4-7-2 B4 B R

Recall Precision ACC AUC
AR 0.88(0.01) 0.88(0.01) 0.88(0.01) 0.88(0.01)
BIEATIE G 0.93(0.01) 0.83(0.01) 0.87(0.01) 0.93(0.01)
AR = 0.93(0.01) 0.83(0.01) 0.86(0.01) 0.90(0.01)
BR 0.94(0.01) 0.90(0.02) 0.92(0.01) 0.97(0.01)
" 0.94(0.01) 0.90(0.02) 0.91(0.01) 0.97(0.01)

%’\A‘}l"m ﬁf“—m % ijg y KT ;L‘ ‘flj H ?’lﬁifﬁiléi ﬁﬂ'] 1% ;;z;_/?.];éﬁﬁﬁi AN

&% & 7w ¥ (Recall) ~ ## & 5 (Precision) ~ % ¢

‘4@

% (Accuracy, ACC) ~ & 1’{%" e
Ty T & ff (Area Under ROC Curve, AUC) % dp 1Rt » M- 50At ~ G4BT
BPREA B -SSR ERTFEZRE
PIBCANHocik B 5 SRS febk B S  BHESTE GF S RS A

R~ RRAE B AR R]TF S Az g

de o 2 T

B2 ARA PRETORLZIERIBEADTR o ok 4-7-3 41T e
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F 4-7-3 BIFEFT A2 FRIEADR

Recall Precision ACC AUC Rank
- H Rt 0.88 0.88 0.88 0.88 5
BB fF 0.93 0.83 0.87 0.93 3
BoS AR 0.93 0.83 0.86 0.90 4
PR 0.94 0.90 0.92 0.97 1
S 0.94 0.90 0.91 0.97 2

B 4-7-1 B > GFER]IE R AR IR & A s A i Y o % - Bk
WEET B LA B e # (mandated addict treatm cnt=0.5) > Ffip| 2 4=
WFRE LS - BEF bZBRPNF T BRHF D FEN2 A2 BT R
# 4 (has _defense number=1.5) e /nT » il WAEP Z AT Bom 3 ARRE
Lo ggnag A B oo A o s HIA 52 220 e (is_recidivists_number=0.5) £
B FERE FAer e AR - HAF 2 ARE > AEBEFN I T BARE |
PRRE A 2 BT S S Ede 3 84 Bk (age od lastest case use date

<84.5) FRT 5 ¥ L IER B AR > BT B AACIF R EA Rl R

HEARFRFIRGI AR NE RBAERERIRE AT GRE AT
7 E AL Fe &3 4 Biemploy=4171.5) sfiiRdeie » S FIFR T 2 AT O BT ®

pa i
o

25

B

= DRI G e el R PR S WL i 48 O F&gﬁ:"']q e B 2ER PR AT A

—x
qa:

FIS
B

¥ A Bt (Fg Ao ¥ #c_doctor=21. 112) enfn™ > Fgp|H B4z 7l

FHE o SFH e TR B AR o TP S NE- AT
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mandated_addict_treatm_cnt = 0.5
gini = 0.5
samples = 6631
value = [3413, 3218]
class = Deferred Prosecution

True False

gini = 0.5
samples = 35
value = [18, 17]
class = Deferred Prosecution

B 4-7- 1 1% 2 A= 27 2% 3 A= 27 35 P74 M
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PR B F A2 S AT A AR e ] i HOR) ¢ R A BESTIE §F S L

FEPARS BIEB &4 SEER IR G AL FD - )
Flenisdh o S R d WA R il aE S > B 2 320 A enfE B 3R B ok
DER Ko =/ F-5 L0 ¥: RN

LEER S G > HAEAKRLE (GBM) i Adr? AR EE 5 BrES;

e

kil
s BERTE e
O RS RN Bl L LA b L I A B € O S S e S
B e B S AR Atk o
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A B AR Bk ST RE R et Y LR A R R FLF G U
EREE W foit ] B0 AR o B 4-7-1 e B & B T iy A
T A B gL 5 BN RO i B AR BT € F] 5 A RS E
i o

kg a7 RSBmO BaE R AF L P B R
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FENT

-8 P ARFTHRFNEEPEAT L

g NP FEFE BT R T 0 f RF S A&JZ (Natural Language Processing,
NLP) & @ 2 A8 ch % b LA  H 7 7 & 4k chd o 3 u| f_ A X S i eh k
7 ONLP 7 WARAR 5 — fificdp /T e St { - B Fr 2t
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