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Big Data Analytics Project on Drug Use with Al for Recidivism
Prevention: Natural Language Analysis of Prosecutorial Documents
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Prevention: Natural Language Analysis of Prosecutorial Documents
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Abstract

To align with the implementation of the " New Generation Anti-Drug Strategy
Action Plan - Phase II1," the Crime Prevention Research Center of the Academy for
Judiciary (hereafter referred to as "the Center") developed a machine learning model
in 2023, using natural language processing to extract key factors for multidimensional
interventions and stratified referrals from judicial documents related to drug offenses.
This evidence-based tool aims to assess drug use behaviors, predict recidivism, and
propose strategies for its prevention. Furthermore, as part of its expanded second-
phase research initiative, the Center conducted natural language analyses on
nationwide judicial documents, including non-prosecution dispositions, rehabilitation
penalty, and compulsory treatment issued over the past five years. In collaboration
with the "Strengthening Holistic Recovery for Drug Offenders" initiative led by the
Taiwan High Prosecutors Office, the Center contributed to data collection and the
evaluation of the effectiveness of "Drug Offender Multidimensional Intervention
Programs" implemented by local prosecutors’ offices. This collaboration focused on
establishing evidence-based data for stratified, tiered, and individualized
interventions.

Key findings of this study include the following: First, in evaluating the
effectiveness of deferred prosecution with condition to complete treatment
(DPCCAT), recidivism rates among program completers significantly decreased. The
two-year and five-year recidivism rates dropped from 29.3% and 44.4% prior to the
implementation of the New Generation Anti-Drug Strategy 1.0 to 24.6% and 35.0%,

respectively, indicating a positive impact of the policy on stable reintegration. Second,



analyses of the multidimensional intervention programs revealed significant
reductions in stress levels among DPCCAT participants, as measured by the "Stress
Subscale," and alleviation of certain negative emotional indicators. Decision tree
analyses further identified life satisfaction as a critical variable influencing treatment
efficacy and economic outcomes. High life satisfaction combined with lower stress
levels corresponded to the highest return on investment (ROI = 40.3%), while low life
satisfaction and high stress (ROI = -6.1%) highlighted the inefficacy of current
strategies for this subgroup. Additionally, the study explored the relationship between
drug use and derivative crimes, such as property or violent offenses. Results indicated
that the likelihood of engaging in such crimes following drug use was relatively low,
with only a minority of cases showing involvement, and no clear causal relationship
was observed.

The study recommends future policies to prioritize addressing addiction issues
through stratified, individualized treatment systems, supported by the potential
enactment of a "Substance Abuse Prevention Act." Resource allocation should be
optimized through cost-effectiveness analyses, emphasizing the enhancement of
multidimensional interventions. Furthermore, inter-agency collaboration should be
strengthened to integrate support mechanisms that achieve the overarching goals of

nn

"harm reduction," "stable reintegration," and "recidivism prevention."
Keywords: deferred prosecution with condition to complete treatment (DPCCAT),
multidimensional interventions, social reintegration, cost-benefit analysis (CBA),

recidivism risk, artificial intelligence, natural language processing, machine learning
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Figure 1: Use of cannabis in Australia, people aged 14 and over, 2001 to 2022-2023
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2473w BRASHER R

Z B e 95% By
T iaE _ t df )
T gy EHER (FE)
s K’:l _!— K’:l
ts ip-
1A EFE . 1.49 0.76 6.14 -0.03 3.01 196 64 0.06
TP
. fs -
AREBLAEAEEL | 0.26 0.66 5.33 -1.06 1.58 040 64 0.69
R
i /r’/ﬁ ,’E, E‘Z% Zt 191?‘]'
0.06 0.17 1.34 -0.27 0.39 0.37 64 0.71
AN P
fs pY-
HRARE A - -1.91 1.39 11.22 -4.69 0.87 -137 64 0.18
Fp

LD Ep<05 5 **p<.01 ; ***p<.001
R ALK B RO T E R AFTE - % 4 Wilcoxon B

VIRERRFS E T R S ARG B RAT LG HEFLE (R4474)-F

T E%ET o LHEE LA Wilcoxon HELEEETAEHFALERE o
% 4-7-4 % #E F 4 Wilcoxon #5L% sk %
i EER dERALREEE TR
{4 Ip-w0 R {8 pl-70 R {S Bl R
z -1.83° -.31° -1.91¢
BT EN (FE) 0.07 0.76 0.06

a. Wilcoxon # 5L % stk 2
b. 135§ % -
C. A¥I &% o
2. WHEAREALBE RS ERTERIA
1944 Clark feWatson (1991)$f>t f v fschadg > ¢ 77 B4 ~ Lg% &
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# A4-T7-5 %4 mr g2t

B e 2 A

Al TE THEfEx [
EE S AN 65 5.93 0.67 5.43
R4 g R
ER I WA 65 4.79 0.61 4.89
TP A A A B 65 3.62 0.54 4.33
Em~E %
R WAUANCS 65 3.05 0.45 3.61
EE I AN S 65 3.40 0.59 4.72
LE L4
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2 A47-6 FHAMA BASHES T
Hip
% B 95% E
I 1aiE ) _ t df )
T 3o g B % (fE)
e P
B4 SR E O tER-TE -1.15 0 0.58 4.68 -1.97 64 0.05
ErpsE4d  (sR-9B -057 047 3.77 -1.22 64 0.23
BEALEL  fSR-DBR -019 050 3.99 -39 64 0.70
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L1 *p<l05 5 #Ep<.01 ; *##p<.001

"‘]F-”‘%\IEL

Lh KA 4

A
A8 (L2%477)-

T LRI

\\\
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% 4-7-7 4 A £ 4 Wilcoxon # 5% sk %

R4 L5 E 2 Eg~ % % BEAE L
f& B)-a0 3B S Bl-a R S Bl-an iR
Z -2.10° -1.31° -0.75°
TR FEN (k) 0.04* 0.19 0.46

a. Wilcoxon {555 s is 7_
b, A1 %% o
L Ep<05 5 Fp<01 5 *¥*F*p<001

K A4-T-5~ 24-T-62 24-7-T2. %3 8% > ¥ IR

b

SRS a8
BRA S Bpsrdiz2 A S T Ry REIRETF (p>05) Rig
#EWilcoxon HEHTAE > B A LA B ERE (p<05) (SR 5A
B A Rl o BT Bk PR A RN g 1 G TR o

BY A REZF O (AR gp e §AFLFEBEFF -F|p e )
)25 IBHE(AEFTp e pg R IR ) S3HEA ke (L4 478)
BEE SR A TR R A RGBT B S REE TS 942 N
18 AE 2 {5 p)-T 32 A Her  RIApFLA B FE 110 0.19 2 027 & (p<.05) -

147- S HHEARE AP T

, 2 , ~ ¥z R B¥EL
Ak TiHE i t
LoE T 1 (#E)
et mg i TR 65 0.55 0.08 0.87
e -0.35 -0.03 -240 0.02*
» 941 | 65 0.36 0.11 0.67
HEime 4 TR 65 0.79 0.12 0.94
o 051 -0.03 -227 0.03*
» 1842 155 65 0.52 0.10 0.79

3T Ep<l05 5 **p<.01 ; ***p<.001

e # P Wilcoxon #8iie %> Bk Mm 8 F 3 5h 5 A ANE 2 P
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1438 (8 Rp e RIEFLATFARITHE) fod 184 (MR gp e §aie
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# 4-7-9 A E L 304 4LP Wilcoxon 503 ik %

¥ 9%z ¥ 1438 51838
fs -0 R i pl-w0 B { iRm0 R
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BRI F L (L) 0.02* 0.05¢* 0.03*

a. Wilcoxon {55 % & ik %_
b. A3 Eik o
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S b AR R E A AT
E S BRI AT 0 5 AR Rk F S T LT LT - 5 2 kR
Moo i3] F AR E AT A EE T A EHAT B a8 R T F e Ll
KePie 40 Hw A3 E TG hE P Bt o ARG Y A 343 Rk
A AARAHCA R E AT b AT S A AE S Y  ER LR 6
(-) ®ART
AR TR Y o a2 EiRE TEA 1w A B B B ok

o~ TR fe o 8 R T5% A ke (36 &) ik ﬂ\?ﬁtﬁp’? = B Of e~ O

75%4 =g (0-35 4 ) etk ARG & MRkl 0 Xt S A RO 5 T o
RIS o AFFEF MG s B 3 IR S BAFRR s R B AR

o F A s PR s 2R R SWLS A o gt b Flm o~ (SR
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AT 2RSS T 0 - B A HAREKIAERAR > F AL
TR <24 v >24 MR H R iRk o 88 - &8 (Node1<24) &
o S dh Mokar 2 (883%) &P ‘}%%fif‘i'ﬁ Hiok il Birp it o %=
8 (Node2>24) %77 » i 2 bl B FH T (46.0%) 3P B L RS
F AR R BT G R

$ ok B A f e I A B ALY 184 TAKE T 2 dp g AR b

BoO(HAE P R)- S8 TAEFEp e T BRI ECS (A
FEF A ) KHZ & 87 > (Node3<0) § F BARR K > Moxi vt &) B
(82.0%); %= &2&ir (Noded>0)> % % BALE F » B AR okat +- buk
oo e AR E (94.3%)° %7 &% (Node 5<0) a‘;] N FAET A ARR M
BooTa ot R EFER T (57.8%) 0 WP ?ﬁ’&Eﬁ)ﬁﬁU"&Jﬁ {Z A ks FL o
FEW e % &8 (Node6>0): 4% w4 2R B > BoTiv v o] K1 27.8% > %
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AFT R AR BT W

104



treatment_efficacy

Mode 0
Category % i
oo B o 746 256
;= law : W high 254 &7
1 = high | Total 1000 343
satisfied_life
Adj. P-walue=0.000, Chi-square=5T.
238, df=1
o= lla,,n ¥ 2|4.I:I
Made 1 Made 2
Category % r Category % ]
B |ow 3.3 182 B ow S40 74
B high 11.7 24 B high 46.0 63
Total 60,1 206 Tatal 399137
LIMTIRGI_T3) LINTiIlCB_ i
Adj. P-walue=0.012, Chi-syuare=7. Adj. Pvalue=0001, Chi-sguare=11.
612, df=1 396, di=1
= IJlLEIIZI > III:.EIIZI = Jlt.l:ll:l > IZIl.IZIIII
Maode 3 Mode 4 Mode 5 Made &
Category % h Category % i Category % h Category M K
N |ow 20 &2 B ow Q4.3 100 N ow 422 35 B |ow Fal o3
B high 180 18 B high 57 B H high 578 48 B high 278 15
Tatal 282100 Total 300 106 Total 242 83 Total 157 &4

B 4-7- 4 i 5 Bk B
B2 o KA > 2 EE LA (SWLS) ¢ EE 8Py - K AAR
BT BETEREDIERIRARIF > €54 § g sk RS M
HRER o A Fla ¥ R Tag bk (% 184L) & TR w4 (5
8AL) F L ER A HRE Mo AR Rk HERE 4

34 DASS21 » B 47 s TagR 2k B3RS FE 4 i B ko

—

B o ph g w T FEOT S8 S a8 B R ke B4 T § ok il BT
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1 1B A#R T

AR B ARBHE T F A8 R A E AT W B AR RS
eF B A AR TE 0 32 IEF (2017)2F 2 > I CPLA i dp dicde & 3
2023 2 A E 0 AR ] FK 25 B i B u 1 50% 0 R F] A
PP GEEAFBRIBITRE R L RiaR Mok o RET M EKE S Ak
oo B o BRISKHICEIEE L PG L E- A St » E ok 2
Figi o £ B ESREE - A E 479 o {1 (Profit) £ 7 X B &
ey (fer g3 2 A ) hE$E o Jcr (Revenue) PI1345 & 87 ¥/ eh
PRy Ak fp B enide r @ o B4 (Expense) & 83z @B TG R A TR D
BAA o A gadrd  JIBEL- BRHE AL RAEFER
% o 4rdk Profit>0- A2 7@ 844 hifa r» LB BY > £ 5 EFEF e
% Profit<0> % 73 & Bn A1 Jar P T i 2R FATIER A~ Rk o A
L STIR R AR S A B R IR A e 2 47710
F04-7-10 BA=3w 5 A Eag T ~ B A~ IR A
5 ARl

g fo o b
i 159603.350 179598500  -19995.150
% 319206.700  179598.500  139608.200

2. 5 ARME L AreE A

Lo HIER S A A ARSI > AT REE R Al Ak
(B i & Moeit ) RAH e B4 DG 2 75 ARE AT o hpt A

® o ROIEGFRHLF RSt S0 £ 70 » X RSB enip B (> 1 F

106



AN A BEARR A TR FTRF AR c LERRFERL Nl %
- k&g T EEA R 8 ROL A 11.34% » 29 %3 B % 9348 (Node
2) B BEFheAocyd (ROI=29.65%) @ % 3 & <348 (Node 1) Bl
TN E (ROI=-0.84%)° iz P 2 EHRLAH F ~ 8 nigdocy £
TERE AHLRAARFOBELHEFRDFHMET RS - Ra » TN
SAKEBERMLT Ao HEEY ERAMERES: B2 EN Y RSN
LRGSO FTrHRLEE > FIL AP TN AR SRS SRR T RS
% o & & ghenfli (Profit) B F w4k ¥ (ROI) 40T & 4-7-11:

24-7-11 5 A8 H FrEs- T4

Node N Percent Profit ROI

83 24.2% 72305.583 40.3%
6 54 15.7% 24339.114 13.6%
3 100 29.2%  8733.453 4.9%
4 106 30.9% -10960.998 -6.1%

1995 4-7-11 47 cnlicdy > * 82 ) ARG FTHMSF (ROD) R0
NHEFALAR PR REWMALAE P a4 otk o T A ib2

(1) &2 5:ROI & 40.3% » &7 &+ & BReng 2oi v bl{r ok f B i © 32
HUMAEL2 EZRARARI LT RGPBE S 2P AF R UhFRT >
o e A AP A ERE T A 0 0 R A A T R AR o

(2) &8.6:ROI 5 13.6% > ¥ F #f2 w4F » 22 F 49§ Node 5 & ¥
R AL BT 5§ A a0 R AN AR
KB MRS Famatow 4 R g o

(3) &2 3:ROI 3 4.9% > B77 A 3 BRI AB R AR LR KDFRT

PR G L e o R EFRMEAT ARG AP 0 A EM DA M g



(4) &2:4:ROI 5-6.1% * B ot & B Fw4FF 5 f > F 3~ 100 ~
RAFA 6~ o i@P it FRIARE P BAEARE I BLAR LY AP e
R TRL ey 0 R HAATE A AR TR W

¥ eb o J$ Bl 4-7-5 7 B2 CHAID & S HHEA S0 & snendl R o 5
(RODSEEF A A B it crddt » H o X it & k& e A il 54
¢ ROI 4 A > 0%% 7 RO 5§ chik 4 e (4082 5) ~ 100%% 7 ROI

B A A (4o& B4 & H 8 Moni §8) o Y Rl R & 7 ROLLF w47

—h

i‘$:, |/1P5 Ql“ﬁ(’fﬁﬂ‘m““ _“r.%‘

50%

40%

ROI

30%

20%

10%

1] 10 20 30 40 50 60 70 80 a0 100
Percentile

Growing Method: CHAID

Depandent Variabl:restmen_sficacy
B 4-7- 5 3 7 47 9 5 (RODAB %" ]
K FRP S DA JTET o0 ad 20%:H & ¢ 0 ROI 4% & 40% = -
B % ki 8Bt ok S EA (Ao Eh5) o WEF T A ficen# 40 > ROI P A7
TR P MR S B (Ao B3 fof B 4) HEHRE h ) 6 B AR iR
T o B iS5 #1T 100%:04 & ROI T % 1 10% 2T » B+ 3% % B 7R A o chi

/é}'f‘ii_é ;_S& b :‘; g‘ °
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FRBBIAABLn B AE c AH T ARRAAENY SRR TR
Food AR i b AR E i 0 B ROLE 40.3% » A7 2 FA DT

B~ BB EAORE AR T > KA EBAREMY > FNEIRE AR
PR enER TR ApH R >  E ROI ‘"4}3 4.9% > 100 ~ &5 & %k 4.9 3R
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