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Abstract:  

The legal industry has undergone a transformation through the combination of machine 

learning and artificial intelligence techniques. This work focuses the application of such 

approaches in legal management and also explores how these techniques are useful in various 

aspects of legal service. With this work, there is an analysis done using case studies from 

leading organisations such as Lex Machina, JP Morgan, Deloitte, IBM Watson, All State 

insurance and others. We show that the potential of machine learning is useful in improving 

the efficiency and decision making in these processes applied to critical legal domains such 

as contract intelligence, IPR analysis, litigation risk assessment and other our work. The 

potential of ML to combine with traditional legal practices offer a lot of advantages in the 

field of data analytics, and pattern recognition. 
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1. Introduction 

Recently, Industry 4.0 has garnered significant interest from both scholars and professionals. The 

innovations of Industry 4.0, such as artificial intelligence (AI), machine learning (ML), robots, Internet 

of Things (IoT), wireless connectivity, big data, and the cloud, are significantly impacting both 

societies and economies as a whole [1,2]. Industry 4.0 innovations are acknowledged as potent 

instruments for enhancing efficiency and rivalry across several sectors, like production, education, and 

hospitals. This study examines the use of Industry 4.0 technology within the legal sector. Historically, 

legal aid services are delivered by human specialists; nevertheless, contemporary technology might 

computerise the procedural aspects of the legal field. As a result, Legal Tech has become a significant 

area of study for the legal and information technology sectors [6,7]. 
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2. Significance of machine learning in legal analytics (LA) 

The significance of ML in legal analyst is discussed with the use of 10 case studies.  

 

Figure 1: The trends of the cases studied in this work 

2.1. Lex Machina 

At Lex Machina, they take pleasure in the precision, understanding, and clarity of our LA, alongside 

our robust result insights and significant organisation data [8-9]. The data is sourced from actual court 

filings, then collated, refined, and augmented by an innovative integration of AI and in-house legal 

specialists, with updates occurring each 24 hours to provide the exceptional LA relied upon by lawyers. 

Below are few characteristics that distinguish us from various other lawsuit analysis tools:  

Distinct Results: Lex Machina’s result statistics include case decisions, timelines, damage, results 

solutions and motion measures, that are essential for comprehending the events of a case and 

determining the victor [10]. 

Essential Knowledge: Its unique practice-specific filter and categories assist others in locating all 

instances most comparable to theirs. Access pertinent instances quickly and effortlessly, and compile 

exhaustive case summaries for the topics of interest.   

Immediate Outcomes: Its exclusive Quick Tools provide the rapid comparison of courts, justices, 

participants, solicitors, or legal firms. Quick Tools may be used to effectively examine patent 

investments, testimony from experts, and other resources.  

Precise Information: The Attorney Information Machine exclusively rectifies and supplements absent 

counsel data, generating a precise account of the law firms and solicitors involved in specific cases. 

Through the analysis and rectification of raw data from foundational documents using our advanced 

technology and thorough attorney examination. they guarantee that their LA integrate complete and 

precise counsel data, delivering reliable insights.   
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Transparent Sources: This company enables users to demonstrate their methodology as they go from 

overarching patterns to the specific dockets and papers. They offer descriptions to ensure you 

understand the content and its sources.  

Integrated Workflow: The company's API offers instant access to comprehensive data, enabling you 

to swiftly and effectively use our insights to develop ideas of your own. Our API enables customisation 

of information pertinent to one's practice and facilitates their seamless delivery to clients or lawyers as 

required [11]. 

2.2. JPMorgan Chase's Contract Intelligence (COiN) platform 

The AI implementation in JP Morgan Chase's contact intelligence (COiN) platform was designed so 

that the document analysis using advance technology in integration would be possible. The platform 

uses a cutting-edge NLP algorithm which is able to pass the complex legal document with 

unprecedented accuracy. ML models were trained on millions of documents which helped the system 

to identify the pattern, extract the critical issues and also understand the need in legal Technology. 

Optical Character Recognition (OCR)Technology was integrated which would handle this type of 

document formats and would also need that the platform used techniques would have the scan 

documents, digital files and different templates which were getting remarkable precision values. The 

technical architecture of coin will have multiple AI components which will work in sync and deliver 

the document intelligence. They also use deep learning neural networks to continuously handle the 

systems, understanding which document to be processed as a learning opportunity and answers the 

future analysis capabilities. 

2.3. E-Discovery and Evidence Management - Kira Systems (KS) (Used by Deloitte) 

Deloitte's US company has partnered with KS to integrate its ML-based contract evaluation capacity 

into the biggest implementation of an AI system in the consulting industry to time [13]. It used 

KS contract software for evaluation in the fall of 2014 throughout its auditing and advisory divisions 

after conducting a trial in each area.  It has now had 3,000 subscribers, indicating the effectiveness of 

the rollout. The partnership integrates Deloitte’s expertise in cognitive computing with KSs’ 

innovations in ML to develop algorithms that rapidly analyse several thousand intricate materials, 

identifying and organising written data to enable enhanced analysis. Following the software's 

deployment, it has instructed Kira to recognise hundreds of informational points across several projects 

for clients, including some with over 100,000 records. Deloitte has implemented customised situations 

of the KS, along with Deloitte-trained designs, in its inspection division under the designation Argus 

and in its contacting division under the designation D-ICE, while also investigating uses for its taxes 

and consultative sectors. In contrast to eDiscovery, wherein coding for prediction requires 

customisation, our technology is equipped with extensive pre-existing information. It is capable of 

identifying elements such as the contracting parties or the controlling legislation; nevertheless, It has 

successfully imparted extensive new knowledge to it. It has effectively trained its iterations of Kira to 

identify hundreds of novel elements. For instance, recognising earnings and price vary across distinct 

industrial sectors, which include medicines and housing. This skill has wide-ranging uses in the retail 

sector, since the comprehensive analysis of documentation pertains to several critical business 

operations, like enquiries, acquisitions, handling contracts, and lease agreements [14]. 
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2.4. Intellectual Property Patent Search - IBM Watson 

IBM has undergone several transformations during its extensive history as an organisation. Founded 

in 1911, IBM is an entity dedicated to the production of accumulating devices. Upon its inception, 

IBM experienced three significant structural adjustments to adapt to the evolving business landscape. 

The first instance was a high-stakes wager on the iconic System/360 in the 1960s, that established the 

groundwork for the dominant 'Big Blue' throughout the mainframe epoch. The subsequent 

transformation of IBM occurred in the 1990s. Louis V. Gerstner expanded IBM's operations with an 

emphasis on worldwide services. As it entered the new century, IBM underwent a transformation from 

the concept of a wiser world to the CAMSS framework (Cloud, Analytics, Mobile, Social, and 

Security). IBM Watson, the company's cognitive computing system, was developed to bolster IBM's 

ambition of becoming a premier cloud service and intelligent solutions provider.  

Deep Blue, an automated chess-playing framework, is a precursor to Watson. In 1997, Deep Blue 

defeated the reigning world chess champion, Garry Kasparov, thus enhancing IBM's reputation in the 

field of AI. The capabilities and possibilities of Deep Blue motivated IBM to build Watson starting in 

2004 to compete in the renowned quiz program 'Jeopardy'. In contrast to chess, which has finite and 

clear rules and remedies, 'Jeopardy' necessitates that the player analyses unorganised material, such as 

conversation, which has a pre-established information structure and is not systematically organised. In 

2011, IBM Watson garnered global recognition by triumphing against two human contestants in the 

renowned quiz program 'Jeopardy.' Its capacity to integrate elements of AI, including ML, expert 

systems, was a significant advancement from Deep Blue and heralded a new epoch in electronics.  The 

'cognitive' period. The phrase "cognitive technology," introduced by IBM to characterise Watson's 

capabilities, is subject to controversy. We describe cognitive technology as an area of artificial 

intelligence that emphasises enabling machines to comprehend, logic, acquire knowledge, and 

communicate like humans. IBM continued its efforts beyond that point. Following Watson's victory 

on Jeopardy in 2011, it has undertaken several investigations on the optimal applications of Watson10 

(Figure 2 depicts significant events related to Watson and the general interest from 2010 to 2020). IBM 

promptly identified healthcare as the optimal sector for its strategic investment [15]. 

 

Figure 2: Significant occurrences involving Watson and the general public in Watson from 2010 to 

2020 [15] 

2.5. Litigation Risk Assessment - Allstate Insurance 

Following a convoluted road, Allstate refined its risk management strategy and identified improved 

methods to capitalise on risk opportunities. 
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They instituted Enterprise Risk Management (ERM) that to furnish upper management with an 

exceptional array of procedures and instruments for an in-depth knowledge of their numerous 

companies and their respective risk profiles, thereby facilitating improved decision-making for the 

advantage of all stakeholders, including investors, creditors, rating firms, clients, staff, and other 

relevant entities. The ERM rigour enhances taking decisions, resulting in superior profitability, which 

later elevates the return on equity. ERM has influenced their outlook, capital investment choices 

(including purchasing shares and shareholders distributions), the placement of assets and term 

objectives, risk limitations, concentrating of risk in certain industries, utilisation of reassurance, 

readiness for severe and developing events, and other tactical measures. In 2000, it embarked on an 

innovative and unprecedented path: becoming the initial adopter of ERM inside the insurance sector. 

The road became intricate, yielding a profound understanding of an organization's fundamental risk 

profile, improving Allstate's risk management in key critical aspects, and enabling measures to more 

effectively capitalise on risk possibilities. This preliminary initiative started several years before under 

the guidance of former CFO Tom Wilson, who instituted fresh money management and valuation 

approaches for the finance division. Subsequently, when Wilson transitioned into an operational 

position, John Carl assumed the post of CFO at Allstate and enquired of his team on the business's 

return on risk. A number of discussions culminated in an agreement to investigate the development of 

a more statistically accurate system for risk measurement, akin to practices in the oil and gas sector. A 

core team of financial personnel created a probabilistic economic capital (EC) approach to assess the 

capital required to mitigate line-of-business and organisational deficits at designated danger thresholds. 

Nevertheless, the advantages of this initiative weren't fully comprehended by several individuals 

elsewhere the finance unit, resulting in the EC model's outcomes being inadequately used to guide 

choices at the operational level all through the organisation. Over the years, Allstate has tried to link 

data analysis with business ethics and decision–making operations. Currently, there exists a stringent 

across the organisation procedure to assess, alleviate, and leverage risks, subsequently using this data 

to support tactical judgements about comprehensive capital requirements and deployment across its 

enterprises. Allstate's ERM methodology offers several benefits. Initially, it enables the corporation to 

establish a statistically defined risk/reward barrier throughout its operations, so facilitating the 

company's comprehension of the whole of its hazards, their interconnections, and their monetary 

ramifications for the organisation. Secondly, it enables leadership to assess the comparative investment 

needs of different lines of business and determine whether the financial benefits are proportional to the 

associated risks. Ultimately, it furnishes Allstate with robust new metrics to guide corporate decision-

making. Despite firm management acknowledging the substantial work ahead, Allstate has already 

established that it is an accomplished early user of Enterprise Risk Management (ERM). Although the 

path to success was not always straight or linear, Allstate has already garnered substantial benefits 

from its ERM initiatives. An effective ERM function assists management in making choices linked to 

risk and capital, including insurance procurement, asset/liability leadership, risk limit establishment 

and oversight, as well as distributing capital and price. ERM is not an all-or-nothing approach; 

organisations may get advantages from a pragmatic strategy that begins modestly, prioritises critical 

concerns, and incrementally enhances value [16]. 
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2.6. Criminal Sentencing Recommendation - Northpointe (COMPAS System) 

In the 1990s, Northpointe, Inc. developed COMPAS, a statistically-based program intended to evaluate 

the likelihood of a defendant reoffending post-release. In 2012, following several years of research, 

Wisconsin integrated COMPAS in its state prosecution protocols, therefore including COMPAS 

evaluations within a person's presentence investigation (PSI) reports. COMPAS's system employs 

several elements, notably the criminal's replies to an extensive survey, to provide a recidivism-risk 

rating ranging from 1 to 10. This is often achieved by contrasting people's characteristics and traits 

with those of established fenders with high risks. According to this score, COMPAS categorises risk 

for recidivism as low-risk (1 to 4), medium-risk (5 to 7), or high-risk (8 to 10). This result then makes 

it into an accused person's PSI report provided to the punishment court. Consequently, a person's prison 

term is influenced, to an extent, by COMPAS's recurrence evaluation. Remarkably, with the exception 

of Northpointe, nobody has accurate knowledge. It is reasonable to anticipate the court using 

COMPAS comprehends its functionality; however, this is regrettably not the situation.  COMPAS, 

being a privately designed algorithm, is protected under confidential information legislation. 

Consequently, the COMPAS algorithm—comprising the program that runs it, the evidence types used, 

and the weighting of each data point—is almost impervious to external examination. This applies not 

just to individuals who may abuse the algorithm for financial profit. This also pertains to the authorities 

presenting penalty proposals, the offenders punished with regard to COMPAS ratings, and—as Kafka 

turns in his grave—the judiciary who incorporate those results into their punishment determinations.  

In essence, COMPAS is accountable only to its designers. If COMPAS could be shown to handle every 

accused equitably and consistently, there can be smaller grounds for apprehension [17]. 

2.7. Legal Research Optimization - ROSS Intelligence 

In 2014, a team of computer scientists from the University of Toronto, a premier AI research 

institution, and an attorney established ROSS to develop technology aimed at enhancing the 

accessibility of legal assistance. In a short timeframe, ROSS secured billions in investment from 

leading entrepreneurs in Silicon Valley and garnered prestigious accolades from Forbes and the 

American Bar Association Journal. Currently, ROSS has operations in San Francisco and Toronto. It 

caters to millions of solicitors operating in various firm sizes and including all legal domains. ROSS 

Intelligence's solution utilises NLP and the trademarked Legal Cortex technology, allowing users to 

submit whole phrases as enquiries to the computer system [18-19]. 

2.8. Fraud Detection - Goldman Sachs 

Goldman Sachs prioritises cybersecurity and avoiding fraud by using processes and technology 

safeguards to safeguard consumer accounts and data. To enhance your own cybersecurity stance, they 

provide further facts about cyber dangers and recommendations to safeguard yourself, ones loved ones, 

and their employer from being victims of cyber-attacks or fraud schemes. An innocuous mail from 

their bank or preferred merchant may covertly aim to usurp one's identity or sensitive information. 

“Phishing” is a prevalent strategy used by hackers that utilises “spoofed” email or deceptive sites 

(which mimic reputable sites) to get sensitive data or to compromise devices with spyware and viruses. 

The thieves use this illicit data to perpetrate theft of identification, credit card theft, and several other 

offences. Phishing may also transpire by telephone and is becoming more common on internet forums 
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and networking platforms. Clicking an unauthorised link may inadvertently result in the installation of 

spyware on your system. Malware denotes programs specifically engineered to inflict harm on an 

electronic device. The predominant kind of ransomware is a virus, and it's generally engineered to 

provide the perpetrators who develop it with access to the compromised machines. Wannacry is a kind 

of malware that is gaining prominence. Cybercrime infiltrates a victim's data, encodes and locks them, 

subsequently demanding a fee for their restoration. Wannacry constitutes the "digital abduction" of 

important data, including personal photographs, souvenirs, client details, accounting data, and property 

rights. Any person or entity may serve as a prospective target for ransomware attacks [20]. 

2.9. Immigration Case Processing - United States Citizenship and Immigration Services 

(USCIS) 

USCIS was officially established in 2002 with the formation of the Department of Homeland Security, 

however its immigrant initiatives and policy origins go back to the end of the nineteenth century. 

Government laws from the post-war era to the 1990s enacted several modifications to the immigration 

laws. The McCarren-Walter Act of 1952 maintained the prevailing immigration "exclusion regimes" 

from the 1920s, although modifications in 1965 abolished the nationality-based quotas scheme.  The 

guidelines of USCIS regarding job advantages illustrate the inclination of early immigration laws in 

the fledgling country to safeguard job prospects of existing citizens via the implementation of access 

restrictions and qualified requirements. Relieved of main legal responsibilities, the USCIS is tasked 

with the supplementary function of promoting immigration-related culturally and social integration 

objectives [21]. 

3. Conclusion 

It is observed with his work that the combination of machine learning techniques with the legal sector 

gives a transformative approach to a lot of services and demonstrates a remarkable advantage across 

various domains including contract analysis risk assessment IPR and others. While Technologies like 

Lex Machine, IBM Watson and Ross intelligence show the powerful capabilities of ML, they also have 

critical need for careful implementation which will balance these technology and innovations with 

ethical consideration. Industry 4.0 Technology have advanced the legal profession and is also 

increasingly demanding the intersection of different type of intelligent techniques and traditional legal 

reasoning which will promise to have more efficient and precise legal management. The future of the 

services will be characterized by this type of intelligent system which will combine and augment rather 

than replacing the human legal professionals. 
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