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\ Summary of the Impact

developed the first Al-assisted Sentencing Predictor for drug
trafficking in Hong Kong

« provides a convenient tool to the public to find out the likely
legal consequences of committing drug trafficking offence

* helps social workers to make confident predictions at early
stages of advising

* relieves stress from arrestees and families arising from the
uncertainty of legal consequence

* benefits lawyers by reducing time and cost
« aids deterring crime

 More than 5,100 users benefitted and 7900 predictions made
within one year (19 May 2021 to 10 May 2022)
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U Sentencing Predictor
http://wwwnew?2.hklii.hk/predictor

Background

Aims

Drug trafficking is a prevalent problem in Hong Kong but many,
especially the youth, may not know the full legal consequence

Social workers often took great pains to obtain the sentencing
information from news which is an unreliable source of
information

Lawyers can spend much time to cross-check sentencing
information

design a reliable Al-powered sentencing predictor for layman
and professionals (social workers and lawyers) to be familiar
with sentencing guidelines and consequences

provide a convenient tool for lawyers to cross-c

information and cases \

legal



W\

\\(U Sentencing Predictor
http://wwwnew?2.hklii.hk/predictor

Users answer 4

questions:

1. Drugtype and
amount

2. Guilty plea

3. Aggravating factors

4. Mitigating factors

to generate predictions of
the length of
imprisonment

the effect of individual
selected features (e.g.
mitigating factor) on the
overall predicted
sentence is explained

a list of relevant court
decisions based on the
user’s input information
will be provided

T Sentencing Predictor for Drug Trafficking

Prediction
10 years 6 months
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HKU Al Lawyer
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Integrating Domain Knowledge in

: Al-Assisted Criminal Sentencing of Drug
 Tien-Hsuan Wu, Ben Kao, Anne SY Trafficking Cases
C h e u n g’ M ic h a e I M K C h e u n g' C h e n Tien-Hsuan WU *, Ben KAO*®, Anne SY CHEUNG . Michael MK CHEUNG".
Wang, Yongxi Chen, Guowen Yuan

Y Faculty of Law, The University of Hong Kong

& R ey n O I d C h e n g’ I n t e g r a t i n g € College of Computer Science and Software, Shenzhen University

. " " Abstract. Judgment prediction s the task of predicting various outcomes of legal
cases of which sentencing prediction is one of the most important yet difficult chal-

Domain Knowledge in Al-assisted e o e e
ing prison terms of drug trafficking cases. In particular. we study how legal do-

° . . main knowledge can be integrated with ML models to construct highly accurate
predictors. We illustrate how our criminal sentence predictors can be applied to

riminal Sentencing of Drug ek LY
discovery of model drifts in legal rules. (2) identfication of critical features in legal

judgments, (3) faimess in machine predictions, and (4) explainability of machine

Trafficking Cases, in Legal ol p—————
Knowledge and Information B
Systems: JURIX 2020: The Thirty- i

With recent advances in machine learning (ML) and AI technology. one of the fastest

e growing areas in legal technology is the adoption of Al to assist lawyers and judiciaries

t Ir A n n ua Con eren Ce p p 1 7 4— in handling, processing. and discovering legal knowledge that is embedded in various
V4 ° legal d such as jud and ordil ‘Works in this area have led to much

. interesting research. notably in judgment prediction. which is the task of predicting or

1 8 3 (S e re n a VI I I a ta et a I e d S I O S determining various aspects of a legal case given a textual description of a litigation.
° °) Early works in judgment prediction (e.g.. [1.2]) aim at predicting a certain outcome of

a jud by finding statistical correlati between a set of variables and possible

P re S S 2 O 2 O outcomes from historical judgments. In recent years. researchers apply natural language
) processing (NLP) techniques and tackle the judgment prediction problem by formulat-

ing it as various text classification problems. Among them, the following four tasks have

attracted much attention lately: [Outcome prediction]: to predict the outcome (e.g., set-

tled. dismissed. etc.) of a case [3.4]: [Article prediction]: to identify relevant articles in

law for a case [5.6.7]: [Criminal charge prediction]: to predict the charges of which a

defendant should be convicted based on a description of the defendant’s criminal activi-
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Al-Assisted Predi of S ing in Drug T Cases in Hong Kong:

A Model for Combining Human and Algorithmic Legal Decision-Making”

Yongxi CHEN*, Michael MK CHEUNG", Anne SY CHEUNG?, Tien-Hsuan WU®,

Ben KAO", Chen WANG*, Guowen YUAN" and Reynold CHENG"

1 Introduction

Recent advances in artificial intelligence (AI), largely enabled by machine
learning (ML) and big data analytics, bring significant changes in society, including the

administration of criminal justice. Much attention has been drawn to the use of AI-

powered predicti hnology to inform d about policing, bail, sentencing and

parole. For instance, in the US, courts have been using an algorithmic risk assessment

tool, the Correctional Offender M: Profiling for Alternative Sanctions

(COMPAS), to predict the rate of recidivism of the defendant.! While the use of Al-
powered tools in the legal domain may have streamlined the work processes and help
legal professionals and judges to gain insights that are otherwise obscure to human

analysis, questions have been raised on reasonableness and fairness in using AI. Major

* Paper submitted for the conference of “Machine Lawyering: Human Sovercignty and Machine
Efficiency in the Law”, January 14-16, 2021, The Chinese University of Hong Kong.

* Faculty of Law, The University of Hong Kong.

* Department of Computer Science, The University of Hong Kong.

< College of Computer Science and Software, Shenzhen University.

! Alyssa M. Carlson, The Need for Transparency in the Age of Predictive Sentencing Algorithms, 103
Towa L. REV. 303, 310 (2017).
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Background

- Recent advances in artificial intelligence (Al) and
machine learning (ML) have great potentials to bring
revolutionary changes to legal practice.

- Al can be used to handle, process and discover legal
knowledge embedded in a vast number of legal
documents.

- Al can draw insights from past judicial decisions to
predict future outcomes.

- There is a potential to use Al to inform sentencing
which is an essential part of the criminal iC tem

«  Our focus on drug trafficking sentencir\




\ \r}erdisciplinary Research

Collaboration with the Department of Computer Science HKU

Law: Capturing legal domain knowledge for constructing predictor models
* Identified how human judges decide on sentences

* Identified and extracted 82 common features of 3,172 drug trafficking
sentencing cases and selected 11 salient features which are determining
factors of sentencing

* Examined the role of explainability, the use of explanation techniques
and the explainability requirements in the field of Al and law

Computer science: Leveraging Al technologies to develop the Sentencing
Predictor

*  Studied how legal domain knowledge can be integrated with ML models
to construct highly accurate predictors.

*  Four predictor models have been constructed. These pr
whether and how ML and/or substantive domain kno
representing the salient factors of a case)/argumentati

knowledge (ADK, representing the reasoning proce‘

ictors differ in
e (SDK,

ain

by a judge)

are used.
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Four predictor models

(a) Raw ML Predictor (RawML) (b) Pure DK Predictor (PureDK)
N\ s » & Starti ot
: Final = o ng pom ~
— 8 t) — — l‘; % Adjustments - Final
P P - - Sentence
Unlabeled Deep Labeled Feature "=p | Guilty plea discount -
Judgment Neural Network Judgment Vector

(c) Substantive domain knowledge + machine learning (SDK+ML)  (d) Full domain knowledge + machine learning (SADK+ML)

N W . N W w : -
Final Starting point | wsp Adi
-— | — | — - |7 . justed
A ] Sentence T] M, A starting point l

Labeled Feature ML Predictor Labeled Feature P >
Judgment Veector Judgment Vector —D| Guilty plea discount | —————
Sentence

RawML takes a plain text judgment (with sentencing masked) as input and returns a predicted
prison term using a deep neural network.

PureDK mimics a human judge’s decision by considering SDK and ADK. It calculates a prison term
based on 11 salient features that are typically the determining factors of sentences of drug
trafficking cases and the 3-step procedure of sentencing.

the 11.salient

SDK+ML is constructed by building regression trees with gradient boosti
features as input and a prison term as output.

SADK+ML uses ADK to determine starting point and guilty-plea disco
sentence adjustment model.

an




\ Inr}vativeness of Knowledge

« The development of an automatic feature extractor (AFE) to extract
features from judgments by using a combination of regular
expression (RE) and deep learning (DL) methods.

Machine Understanding of Legal Text

Law Student Machine Assistant

Grognight dragtype drug weight drug type

4. The defe

ant now admit

that he possessed the cocaine found on him for the purpose of traffi

4. The defendant now admits that he possessed the cocaine found on him for the purpose of trafficking.

cloar record

age ear reco
5. The defendant is now L) and has . Defence counsel Mr. JT informed me that the defendant used to be a good kid. Unfortunately, 2L earrecond

: - - . . 5. The defendant is now LLy and has a . Defence counsel Mr. JIM informed me that the defendant used to be a good kid. Unfortunately, his
is parents were divorced in 2008 when he was 14. The defendant went to live with his mother and younger = e z Z =
family parents were divorced in 2008 when he wasEYSRITEIUALIIIWEIRIY]ive with his mother and younger brotherBFSERER
SIRSAGIIAN As a result of his parents’ divorce, the defendant felt lonely and could not pay attention to his studies. He got acquainted with dubious amily Tamily
o of his parents' divorce, the defendant felt lonely and could not pay attention to his studies. He got acquainted with dubious peers and became a drug
peers and becane ERRCIMIICIIERAE. Trhe defendant iz under the care of a social worker.
drug addict The defendant is under the EIRIRIAEIRTTSCYNNIIA T -

motive

- drugaddict family
LT A RIT L TE LN ¢ (e fendant met someone in a karaoke and foolis agreed t
R IETIESIEEDD #-. 3 urther subnitted thet the defendant has reflected upon himself and feels sorry For khat he 6. Regarding the present offence, Mr. JIN submitted that the defendant met someone in a karaoke and foolishly agreed to deliver drugs for a reward of
hias dase. His parants e, supportive of His pembilitation. LeCtirs upitoen by the defencant sad his herests wate placed bafore wes tisin conteats ira $1,000. Mr. JIN further submitted that the defendant has reflected upon himself and feels sorry for what he has done. His parents are supportive of his
duly noted rehabilitation. Letters written by the defendant and his parents were placed before me; their contents are duly noted.

Ell The Court of Appeal has laid down clear sentencing guidelines for trafficking in cocaine (see Attorney [l The Court of Appeal has laid down clear sentencing guidelines for trafficking in cocaine (see Attorney

General v Pedro Nel Rojas [1994] 2 HKCLR 69 and The Queen v LAU Tak-ming & others [1990] 2 HKLR 370). For eneral v Pedro Nel Rojas [1994] 2 HKCLR 69 and The Queen v LAU Tak-ming & others [1990] 2 HKLR 370). For 10

o A a es ¢ 2 se ence ran s om o 8 yeat N isol SR scutencing guideline 3 VR 3 i
PSR ite switence rangus frow S to & years ipprisoimant i 0 50 grammes of cocaine, the sentence ranges from 5 to 8 years' imprisonment .JECITTEURFRETE

ordinance ci

di ce cited
POTWOI . . +ion 109A(1A) of the Criminal Procedure Ordinance (Cap.221) Y AR uRNUS 1 took the il

8. Based on JIASTI NI N@VY] of the Criminal Procedure Ordinance (Cap.221) and owing to the seriousness of this case, I took the view that it is

view that it is unnecessary to obtain any pre-sentencing reports despite the defendant's young age. A clear message must be conveyed to the gener

y to obtain any pr ing reports despite the defendant's young age. A clear message must be conveyed to the general public that "drug

that "drug trafficking” is a serious crime and that drug tra®fickers would most cartainly be punisned by long:

ern imprisonnent,
trafficking” is a serious crime and that drug traffickers would most certainly be punished by long-term imprisonment.
starting point  sentonce reduction (guilty plea)

5. The defendant trafficked in 13.47 grammes of cocaine, The appropriate starting point is IEIDEEINS- ~ SN SRUPTNICERTSIIN s given for the starting point  sentence reduction (guilty plea)

guilty ples, reﬂvt%ﬂ{g‘f\;\e“éﬁn:gn:i 53l fonghe; 1y view of the defendant’s [QIIIAd EUCIRS CETMEISHN), © an preparec to further reduce his 9. The defendant trafficked in 18.47 grammes of cocaine. The appropriate starting point is CRRCHNAGINS A SACRRSIRUNORRRETSeINs i given for the
Seitcic e duction |other mitiga o - { e : . : : . s

sentence by s 1510, Apart from this, I see no other mitigating factors which warrant any further discount. Tne sentence I pass is (ABUNCINGIS guilty plea, reducing the sentence to 44 months. In view of the defendant’s young age and clear record, I am prepared to further reduce his sentence by 4

Sentance months. Apart from this, I see no other mitigating factors which warrant any further discount. The sentence I pass is ASRUISISR4RE]' imprisonment.

Court judgment of a drug-trafficking case
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Performance of four models

. SDK+ML SADK+ML

Accuracy (%) 73.03 91.52 91.23 92.12 88.04 88.90
Miss, 5 (%) 33.19 4.33 5.91 5.55 9.69 7.86

1— 17-yI

, Where ¥ is the predicted prison term and y is the ground truth

Miss, 5: Fraction of cases in which a predictor’s error (@) is at least 0.3

Accuracy =

*  SADK+ML gives the best accuracy (92.12%), which is even slightly better
than PureDK’s (pseudo human judge). The results show that ML technigues
can be effectively applied to learn an aggregated adjustment model.

*  The versions of SDK+ML and SADK+ML that use AFE give very good
accuracies, i.e. 88.04% and 88.90% respectively, and reasonably low big-

miss rate. They significantly outperform RawML. This sh at the AFE is
very effective.




Engagement: Workshop

Al Lawyer: Sentencing Predictor for DrugTrafficking

BAALZRERE  REFEREEREL

LAW & TECHNOLOGY CENTRE
The University of Hong Kong
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Artificial intelligence (Al) can be used to draw insights from past judicial decisions
to predict future outcomes. In the criminal justice system, one essential aspect is
sentencing. The HKU'’s research team has developed Stage-1 model of HKU Al
Lawyer, an Al-assisted sentencing predictor for the offence of trafficking in danger-
ous drugs in Hong Kong. It is a pragmatic tool for professionals including lawyers,
social workers and teachers. It also serves to inform the public of likely legal conse-
quences of committing drug trafficking offences. A Zoom workshop will be held on
Tuesday, May 18 from 2:00pm to 3:15pm, to introduce the HKU Al Lawyer and
demonstrate its use. This event will be conducted in Cantonese.

AT SEEIEBERSIERRPRIBHMN, EMBABURAHNRRER, ENS
aiztlEP, SHEE2MN IR, SBEAZHABEZFMAEL NBAANT SRR
HE—PERIREL, ZAREGFRRIMEMAES TIERBEMEAIER 2B, MATE
AERfinEREN A EIRSER . BAGEEEXENEMBRAL (BERM. LI
ZI6Mm) | EEILAMEAR T BREAICIRS FE OIS B RER R R,

MEBARATERERED) MBRTEETIF EREERIE:
RGeS BREERERIRHS
BEA : 202158188 (287)
SR : 205230152

IFED'S%D,{Zoomﬁﬁ - BEFERESM -
WET5E | IR AR ATl . . .
www.Jawtech hik/events Attended by about 200 audiences including

=i FIE hku.hk /3917 4727 00 q
> ) legal practitioners and social workers

O ©

Registration
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“owledge Dissemination:
Exhibition Booth at Science Park
° The research team was invited by Hong Kong Science and Technology Parks

Corporation to showcase the Sentencing Predictor at 2021 World Artificial Intelligence
Conference - Hong Kong Forum at Hong Kong Science Park attended by more than 100
participants on 8 July 2021

e

YA S , |
2021 WAICATEREARELD THRE 7 A S pe— 4

|

%

gd Technology Centre,

ERADFEDRAEABHIARTD  mum
La % :
F3 aw, The University of HongKong [=

Demonstrated the Sentencing Predictor to
more than 30 participants including
entrepreneurs, executives, academics and
students




M&gement: Media Coverage
Local & Internatlonal 11
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Impacts Achieved (as of 10 May 2022)

Activity of the Sentencing Predictor
Since Launch*

Unique visitors Predictions made

SHVED WAV

* Data collected from 19/5/2021 to 10/5/2022 Source 1 Google An

A

al*‘Sewer logs

15
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Engagement External Partner

 The Hong Kong Federation of Youth Groups
is a supporting partner of the project.

 The Sentencing Predictor has been widely used by HKFYG social
workers to provide drug counselling services to their clients.

EEEFEBe
the hongkong federation of youth groups

\
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}ndorsement from HKFYG:

“Prof. Cheung’s and Prof. Kao’s initiative to develop a
sentencing predictor was heralded as a significant positive
step towards translating obscure legal knowledge to
comprehensible legal information ...

Our social workers and service users recognized the
sentencing predictor is easy to use and the user interface is
user friendly.

They used the sentencing information generated by the
sentencing predictor to design counselling plafis and
sometimes they used the sentencing predictor togéther

with our clients. ..” \




\Nence of Impacts Achieved :
and our Beneficiaries

Recognition from Legal Practitioners

\\

1. “Provide great assistance to calculations and rough starting points”
Mr. Freddy Woon, a criminal barrister of over 35 years’ experience
2. “Give me an instant answer”
A barrister of over 10 years’ experience

3. “The sentencing predictor offers an extreme easy way to provide a
preliminary view of sentence which | found very useful and helpful. | would
also use it to double confirm my research on sentence as well. Thank you for
providing such a good work for legal practitioner.”

Mr. Colin Leung, a barrister of 10 years’ experience

Recommendation by NGOs

- Hong Kong Federation of Youth Groups

- Voice for Prisoners
https://www.voiceforprisoners.org/resources \
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Ision: Ongoing Impacts

Continues to contribute to the development of applied Al
and legal research

« Designs Al system to be deployed in the legal domain for
public interest

- Enhances accessibility to legal information for the

A\




