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ARTIFICIAL INTELLIGENCE AND 
THE FUTURE FOR LEGAL SERVICES 
Artificial intelligence (AI) is growing at a phenomenal speed 
(think, for example, of driverless cars, or, simply, interaction with 
the personal assistant on your smartphone) and is now set to 
transform the legal industry by mining documents, reviewing and 
creating contracts, raising red flags and performing due 
diligence. We are enthusiastic early adopters of AI and other 
advanced technology tools to enable us to deliver a better 
service to our clients. In this paper, we look at the current state 
of the market and explore how things will develop in the coming 
months and years.

NATURAL LANGUAGE 
PROCESSING
This technology is able to comprehend 
language in its natural form (whether that 
is a legal contract or a spoken question). 
Early attempts to program a computer to 
understand language involved a series of 
rules. While this is fine for some basic 
concepts, it becomes complicated as you 
cater for exceptions to the rules. 
Increasing computer power means that 
instead of trying to codify thought 
processes as rules, the latest machine 
learning tools use statistical pattern 
recognition techniques to create their 
own rules (known as predictive 
algorithms) from large volumes of 
examples. For example, if you show such 
a system a collection of documents and 
their translations into another language, 
the system can determine the statistical 
patterns between the documents and 
work out how to translate from one 
language to the other, without having to 
understand what the individual words 
mean or the underlying rules of grammar.

Ediscovery tools
Ediscovery software tools have been 
available for some time to help legal 
teams with document management and 
review. The current generation of 
ediscovery software includes machine 
learning functionality that enables 
technology‑assisted review (also known 
as predictive coding). This takes place 
in the context of litigation or 
investigations and involves the analysis 
of large collections of electronically 
stored information, to determine which 
documents are responsive to a 
particular issue. 

The system is exposed to a training set 
(a sample of documents that has been 
reviewed by an experienced lawyer or 
subject matter expert) and it develops a 
preliminary algorithm based on the expert’s 
decision about the relevance of the 
documents. This algorithm is then applied 
to further documents and, through an 
iterative process where the system’s coding 
decisions are subject to human review, the 
system is further trained until its results 
reach a statistically acceptable level of 
accuracy. The final algorithm is then applied 
to the entire population of documents to 
identify, or prioritise, relevant documents.

Studies have shown that this approach is 
more accurate and cost‑effective than the 
traditional approach (which involves having 
paralegals carry out the initial review of all 
the documents). This technology, 
combined with other ediscovery 
techniques (for example, de‑duplication 
and tools that group email threads 
together), can substantially decrease the 
number of documents for review or, 
alternatively, help find the most relevant 
documents in the fastest way possible.

While predictive coding tools do not 
acquire “knowledge” that can be 
transferred between matters, they are still 
useful in situations (including litigation, 
regulatory investigations and antitrust 
filings), where significant numbers of 
documents need to be assessed.

Contract review tools
A second wave of machine learning tools 
has recently emerged. These have two 
key differences from the ediscovery tools: 
they do acquire “knowledge” that can be 
transferred between matters and they 
operate at the clause level within the 
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Case study – a matter before the 
US Department of Justice
We used technology‑assisted review 
to comply with a Request for 
Additional Information and 
Documentary Materials (also known 
as a “second request”) in a matter 
before the Department of Justice in 
the United States. Our process and 
methodology was approved by the 
Department of Justice. After 
initially collecting over 11.5 million 
documents, through 
technology‑assisted and other 
ediscovery tools we were able to cut 
down the total number of documents 
for review to approximately 1 million. 
This saved the client significant costs 
in terms of hosting the documents, 
the number of contract attorneys 
required and the time it took to 
conduct the review.
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document, rather than just at the 
document level. As such, they are able to 
identify certain types of clause and 
extract information from documents.

We have been working with leading AI 
company, Kira Systems, to develop and 
use one of these tools called Kira. We 
chose this system after more than a 
year of due diligence and piloting, 
because, while it already has some 
“knowledge” out of the box, it can be 
“trained” by our lawyers to learn from 
our specialist expertise, enabling it to 
deliver more effectively against our 
clients’ specific requirements.

Tools like these can make two different 
types of mistake: false negatives – that is 
to say, missing something that is in fact 
there and false positives, indicating that 
they have found something that is not 
actually correct. False negatives are 
measured using the “recall” statistic (the 
proportion of all relevant provisions 
actually found) and our testing has 
concluded that tools like these can 

achieve a recall rate of about 90%. False 
positives are measured using the 
“precision” statistic (the proportion of 
found provisions that are relevant).

There is generally a compromise between 
recall and precision, so these systems 
can, sometimes, generate a number of 
false positives that need to be reviewed 
and excluded. It is worth noting that 
human reviewers tend to be “tuned” in 
favour of high precision (in other words, if 
a human reviewer says that a clause is, 
for example, a “change of control” clause, 
then it most probably is, but there is a 
risk that the rushed or tired human 
reviewer misses such a provision when 
reading through).

Given the 90% recall figure, there clearly is 
a trade‑off to be made between accuracy 
(in other words, the risk of missing 
something important) and efficiency. 
Depending on a client’s particular risk 
appetite for a transaction (or for that sub‑
group of documents on that transaction), 
we envisage a spectrum of options:
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Approach Approximate efficiency 
saving from ‘artificial 
intelligence’

Risks

Conduct a ‘human review’ 
of the documents (in the 
normal way) and use the 
tool to cross‑check findings

0% Reduced due to 
cross‑checking

Use the tool as a first pass 
and then have lawyers 
carry out some degree of 
quality control

20‑50% depending on the 
seniority of the lawyers 
involved and the extent of 
quality control

Not all documents may be 
reviewed by a lawyer so 
some relevant provisions 
may be missed (although 
accuracy should be higher 
than 90%)

Rely on the tool to locate 
relevant clauses and only 
apply human review to 
'tidy up' the false positives

90% Accuracy is only 90% so 
some relevant provisions 
will be missed

Relevant
provisions
found

All
provisions
found

Relevant

Not relevant

Misses

True
Hits

False
Hits
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At the moment, we are tending to take the 
first approach outlined above (using the 
tool and human reviewers in parallel). 
There is academic evidence that the 
combination of human reviewers and 
systems like these is more accurate than 
either operating alone. While this means 
that we are not yet fully exploiting the 
potential savings of the artificial intelligence 
engine, there are some immediate benefits 
including: optical character recognition, 
searching across documents, tagging, 
quickly identifying duplicate documents, 

workflow automation and using automatic 
language detection.

A logical next step will be to use tools like 
these to analyse which sections of the 
data room should be prioritised for review. 
This approach might bring efficiency 
savings if it helps identify any “deal 
breakers” earlier in the process.

As we (and our clients) gain more 
experience of these tools, we would 
expect a more nuanced approach to 



develop: on the most important 
documents, you apply AI with a human 
check (to ensure the highest accuracy) 
and on the less important documents, 
you just apply the AI software (and accept 
a slightly lower accuracy). This would 
mirror the approach we have seen taken 
with predictive coding on ediscovery 
matters, but requires a change in mindset 
not to think of due diligence as “looking 
for a needle in a haystack” but rather as a 
risk‑based analytical process.

Tools like these are at their most useful 
when applied to relatively large data sets. 
Future use cases within the context of an 
individual transaction may therefore 
involve expanding the population of 
documents that are subject to review, to 
include those that might not otherwise 
have been reviewed. Some of the use 
cases we plan to explore are:

• using a tool to examine all the 
documents on a transaction in 
situations where it might previously 
have been cost‑effective only to review 
a sample of them (for example, 
individual leases on the acquisition of a 
property portfolio). In this use case, we 
would gain a 90% understanding of 
100% of the documents, rather than a 
100% understanding of, say, 30% of 
the documents

• using a tool to examine the purchaser’s 
own contracts (in addition to those of 
the target) to look for pricing and 
other synergies.

The other way to increase the population 
of documents is to apply tools like these 
across several transactions. This allows 
us to train the system to recognise new 
provisions that may be particularly 
relevant to our clients. It is important that 
any such training is carried out by senior 
lawyers with relevant expertise (and not 
outsourced to paralegals, etc).

Legal research tools
A slightly different application of natural 
language processing is to create an 
intelligent legal research tool, which can 
accept queries in ordinary language, 
identify the crux of the question and 
present the answer (or the most relevant 
answers) back to the enquirer. This will 
save time and will make future results 
even more accurate.

AUTOMATION
Automation refers to technologies that use 
rules to carry out tasks. Most of these 
systems are based on decision trees; a 
type of flowchart that poses a series of 
questions, the answers to which determine 
which branch is followed, until there are no 
more questions and a conclusion (or 
decision) has been reached. The decision 
tree can be created by a lawyer or derived 
algorithmically by a computer based on 
training data. These systems tend to be 
used for either giving advice or 
drafting documents.

Advice systems
Early examples of these tools include our 
Cross Border Acquisitions Guide and 
Cross Border Financing Guide, which 
offer a concise and practical overview of 
the legal and market developments in 
jurisdictions around the world. Users can 
quickly and easily create a tailored report 
relevant to their transactions. They can 
use the guides’ comparative tables to 
assess the inconsistencies between the 
laws of the countries involved and find 
fast answers to specific queries. This 
enables clients to undertake an initial 
assessment of the feasibility of a 
proposed transaction before instructing 
external counsel to undertake a detailed 
legal analysis, or to sense‑check legal 
advice already obtained. As the system 
can be used and accessed by the client 
directly, it can significantly cut costs.

Recently we entered into partnership 
with Neota Logic, a company that uses 
decision tree technology that can accept 
large amounts of data and provide 
weighted options for lawyers to take 
next steps. We have applied it to the 
impact of regulatory rule changes on 
financial institutions. For example, we 
have built a MiFID2 and MiFIR Client 
Documentation Toolkit, which provides 
an analysis of the direct requirements 
and indirect implications of the level 1 
and 2 MiFID2 regulations and UK FCA 
implementing rules on client‑facing 
documentation. The toolkit is capable of 
being filtered by client type, business 
type, activity type and theme.

Drafting systems
Automated drafting tools are becoming 
increasingly sophisticated. With Clifford 
Chance Dr@ft, we offer an automated 
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Case study: Kira
We have recently used Kira to 
facilitate the due diligence process 
for an acquisition involving more than 
4,000 documents, across several 
jurisdictions. Although the legal team 
checked the findings of Kira manually, 
they concluded that using the system 
saved them about 20% of the time it 
would otherwise have taken.
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document assembly system, which is 
based on the Contract Express software. 
It allows clients to generate quickly and 
independently tailor‑made and house‑
styled documents within the secure 
Clifford Chance Dr@ft private cloud. This 
builds on our internal use of Contract 
Express to offer our lawyers an efficient 
approach to document drafting that 
removes much of the routine work, giving 
our lawyers additional time to focus on 
the more complex aspects. Our use of 
document automation is extensive, with a 
high proportion of our most used 
templates automated and all offices in the 
Clifford Chance network taking advantage 
of the technology.

Rather than working from model 
documents or precedents, users simply 
answer a single online questionnaire, from 
which the system generates one or more 
documents. Each document generated is 
an output of multiple possible text 
variations (which themselves are 
dependent on the answers to the 
questions), rendering a tailor‑made result. 
Clifford Chance Dr@ft is suitable for many 
types of document, including: loan 
documents; litigation documents; sales 
contracts; service contracts; supply 
contracts; share purchase agreements; 
corporate housekeeping documentation; 
and HR documents as well as other 
documents drafted on the basis of 
models or precedents. These can be 
either models/precedents that are already 
available, or models/precedents that are 
drafted by us.

Clifford Chance Dr@ft also offers 
workflow functionality (internally at the 
client or in conjunction with Clifford 
Chance lawyers) for the review and 
approval of generated documents. 
Clifford Chance Dr@ft adds value to our 
clients’ documentation process by:

• saving time: approximately 50% per 
document or, in the case of a suite of 
documents, up to 85% (depending on 
the type of document or combination of 
documents). Information entered for the 
purpose of a document can be re‑used 
at a later stage when creating one or 
more other related documents 
(for example, an amendment agreement)

• improving quality and consistency: 
related generated documents are 

based on the same “mother template” 
and corresponding questionnaire, 
whereby legal and factual checks and 
balances are built in using warnings 
and/or preventing irrelevant options 
from being offered. In this way, they 
provide a high level of consistency, 
resulting in a high‑quality first draft

• decreasing the burden on the legal 
and/or compliance departments and 
therefore a reduction of internal costs. 
Legal content and knowledge are 
embedded in the questionnaire and 
templates themselves, thereby reducing 
the costs of review and backup 
assistance of these departments

• improving efficiency in updates: an 
automated template can encompass 
many variations that previously required 
separate model documents. As a 
result, updates in texts that are the 
same for all those separate documents 
need only to be made once.

WHAT’S THE FUTURE?
This is a fast‑moving area and it is difficult 
to predict with certainty how the 
technologies will evolve over the next few 
months, let alone over the next few years. 
However, these systems break the link 
between the cost of providing the service 
(once built, the marginal cost is relatively 
low) and the price charged to clients. 
These systems can, therefore, help provide 
a charging mechanism that is more closely 
aligned to the value received by the client 
than the current billable hour model that is 
often used for legal services.

Natural language processing
We can see a third wave of contract 
review tools on the horizon that can not 
only extract information from contracts 
but analyse them in context (for example, 
not just identify a “change of control” 
clause but determine if it will be triggered 
by the factual circumstances of the 
transaction). These sorts of systems 
might, for example, also be able to keep 
company policies up‑to‑date to reflect 
changes in laws and regulation.

This may be facilitated by the emergence 
of deep learning, a type of machine 
learning based on large neural network 
architectures (designed to mimic the 
structure of the human brain). These 
algorithms are obtaining striking results 
across disparate areas such as machine 
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translation, image recognition and drug 
discovery. After being out of favour for 
decades, the availability of vast amounts 
of data and computational resources 
have enabled the resurgence of neural 
networks. This highlights an important 
hurdle for the application of deep learning 
to the legal sector, which is characterised 
by an absence of large‑scale training 
datasets. However, given the fast pace at 
which the field is advancing, it is likely 
that new techniques may be developed 
to mitigate the need for such large 
training datasets. Indeed, one of the 
major research topics in deep learning at 
the moment is transfer learning; a set of 
techniques that aim to leverage 
knowledge between tasks and domains. 
Transfer learning may provide techniques 
for leveraging general language 
understanding capabilities acquired from 
large‑scale datasets such as Wikipedia, 
to reduce dramatically the data 
requirements for developing tools to 
understand legal documents.

Automation tools
Automation tools are likely to become 
more sophisticated and we will likely see 
a transition towards decision trees that 
are created by machine learning from 
training data, rather than being codified 
by humans. The principal challenge here 
is that it is difficult to verify the accuracy 
of a decision tree that has been derived 
algorithmically and so a conversation 
about efficiency and accuracy (similar to 
that relevant to contract analysis tools) 
will likely need to happen in this area.

The other area of automation that is likely 
to see growth in the near term is “robotic 
process automation”. This term describes 
software that can be programmed to 
operate other pieces of software through 
the user interface in the same way that a 
person would (rather than requiring a 
deep technical integration). Many people 
will already be familiar with macros in 
spreadsheets and these tools are, 
essentially, “macros on steroids” that can 
operate across several systems. While 
there are obvious back office applications, 
many routine legal tasks, such as 
downloading information from online 
registries and/or making online 
submissions and filings, may benefit from 
this approach.

Conversational interfaces and bots
Another next step is to combine natural 
language processing tools with 
automation tools to create a system that 
can understand questions, extract 
relevant information, follow a decision 
tree to determine what needs to be done 
and, potentially, produce a first draft of 
the necessary documents to effect the 
change. There is a lot of focus in this 
area around the creation of bots. Initial 
applications may be in the B2C space, to 
mitigate access to justice problems, but 
B2B applications for access to simple 
self help are likely to follow. We may also 
see things like negotiation chatbots for 
simple documents.

Conclusions
Many of the current systems essentially 
automate the way in which a legal task is 
currently carried out but they do not 
transform the legal approach. 
For example, the contract review tools 
described above are a solution to 
a current problem, but may not be 
necessary in the long term. In essence, 
they convert unstructured data (legal 
documents), into structured data. 
Many of those legal documents would 
have started life in a more structured 
form (for example, a term sheet) or, at 
the very least, it would have been better 
if the structured summary had been 
prepared at the same time as the 
contract was drafted. In the medium 
term, we would expect to see an 
increasing use of contract management 
systems with summary information 
stored as metadata (or even with the 
contracts themselves stored as data on 
blockchain platforms) which would 
negate the need for these contract 
review tools.

While it is difficult to know exactly how 
these systems will evolve, what is certain 
is that lawyers will need to become more 
technology‑savvy so that they can advise 
their clients on which tools to use in 
which circumstances. There is also likely 
to be a growing role for technology 
experts (not necessarily lawyers) to 
provide advice on matters as the law firm 
of the future takes shape.
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Case study – PGGM
We have developed a template for 
an automated asset management 
agreement which Dutch pension 
fund service provider, PGGM, is 
using through Clifford Chance Dr@ft. 
PGGM also makes use of the 
workflow functionality we have built 
into the system, enabling PGGM 
users to review efficiently first drafts 
generated by their colleagues and 
submitting an internally approved 
draft to Clifford Chance funds 
lawyers for final review. Where 
traditionally, the whole drafting 
process of the relevant agreements 
was done by external lawyers, 
PGGM now creates the first draft 
itself (which it can comfortably do 
with all legal checks and balances 
built into the system) and then 
submits that draft to Clifford Chance 
lawyers for review, thus 
considerably reducing costs and 
improving efficiency of the 
documentation process.
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