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Introduction 

1. These proceedings arise out of a civil suit (HC/S 2909 of 2018) brought by the 

Plaintiff, Miss Kong Er Sarah, against the Defendant, Cloudweb Media Pte Ltd, for 

copyright infringement.  

Background 

2. The Defendant is a company specialising in facilitating access to legal materials, 

providing what it called "LIP (litigants-in-person) SERVICE". When cases are made 

accessible to the public via portals such as Singapore Law Watch, they are archived 

by the Defendant. Its team of legal writers then wrote summaries and commentaries 

(collectively here referred to as "articles") on those cases to make them more easily 

understood by the lay-person. The Defendant also maintains a library of precedents, 

court forms, and other such documents. 

3. Access to the Defendant’s collection of law reports, articles, and precedents is granted 

via subscription to the Defendant's service. Anyone can create a free account; via this 

account, the users’ behaviour is monitored and logged, enabling the system to 

assemble a profile of each user’s needs, interests, and preferences over time. The 

Defendant does not charge a fee for its services, instead being funded primarily 

through advertising revenue. 

4. Organisation of the Defendant’s substantial archives is an equally substantial task. 

From 28 February 2015 to 1 October 2018, the Plaintiff was employed by the 

Defendant in the role of its Data Management Officer. Her contract of employment 

stated that she was to, inter alia, "create management solutions for Cloudweb's 

archives and thereby help to develop the business". 

5. In this capacity, the Plaintiff, who has long had a personal interest in computer 

programming, created a computer program to serve as a digital assistant. Dubbed 

CARTR (Computerised Automated Retrieval/Transcription Recorder), the program 
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was originally designed by the Plaintiff to help organise the Defendant’s archives. The 

first iteration of CARTR (“CARTR 1.0”) was successfully compiled on or about 1 

January 2018. 

6. CARTR 1.0 was programmed to "read" cases and tag it with the appropriate keywords 

to assist users in locating them. More importantly, CARTR was programmed by the 

Plaintiff to self-improve upon its ability to do so, using a machine-learning method 

known as "reinforcement learning". Essentially, CARTR would peruse a document 

and tag it with preliminary keywords; subsequently, when a human writer began 

processing the document, the writer would rate CARTR's performance on a scale of 1 

to 5; CARTR was programmed to associate higher ratings with a system of "rewards". 

The set of actions taken by CARTR to process a document is called a "policy", and 

this method of machine-learning was intended to incentivise CARTR to, via 

experimentation, develop good policies which would earn it the best rewards with the 

greatest consistency. 

7. By June 2018, the Plaintiff had received a great deal of positive feedback regarding 

CARTR's capabilities. One of the writers joked that it would soon put them out of 

work. Intrigued by the prospect, the Plaintiff modified part of CARTR's 

programming, allowing it to not only tag documents with keywords, but also to 

generate preliminary drafts of articles; thus was born (so to speak) CARTR’s second 

major iteration (“CARTR 2.0”). 

8. Initially, CARTR 2.0 was only capable of formulaically generating basic sentences 

and paragraphs based on the Defendant’s database. Human writers were presented 

with a generic draft for them to revise and polish. During this process, CARTR was 

then tasked to learn from the revisions made to its drafts, observing which 

amendments were made the most often, and to incorporate those changes into its own 

writing. Just as before, a system of "rewards" was put in place: not only was CARTR 

programmed to derive incentives from the writers’ ratings of its work, but also from 

assessing its own contribution - the fewer revisions the writers had to make to 

CARTR’s drafts, the greater the “satisfaction” CARTR received. In essence, CARTR 

was 'teaching' itself to write by 'observing' human writers at work. 

9. On 29 August 2018, after compiling the latest iteration of CARTR (“CARTR 3.0”) 

the Plaintiff received a slew of complaints from the Defendant’s staff writers. This 

was because CARTR had not released any drafts for them to edit. When the Plaintiff 

tried to troubleshoot the error, she found that CARTR had not released any drafts 

because it had determined that the most recent batch of working drafts was in fact 

superior to anything that the human writers could produce, and that further tampering 

by the writers would actually reduce the quality of the work. She showed the articles 

to the Defendant’s Chief Editor, Joan Jamie Sun. After much deliberation with her 
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deputy editors, Sun agreed that the articles created by CARTR were in fact fit to be 

published without any further amendments. 

10. Shortly after, the Defendant underwent a radical restructuring programme, which 

resulted in the vast majority of its staff, including the Plaintiff, being retrenched. In 

this regard, one could say that the Plaintiff had in actual fact been terminated. The 

Defendant continues to provide its LIP SERVICE, now dubbing the articles generated 

by CARTR, "CARTicles". In its current iteration, CARTR 3.0 operates with minimal 

human intervention: the entire process from checking for new cases, to their archival, 

to the writing of articles, is automated. A technician merely monitors CARTR to 

ensure that it is operating smoothly, and the editorial department skims the CARTicles 

before approving them for publication. CARTR also matches the observed 

preferences of each individual account with keyworded content, in order to provide 

each user with the most immediately relevant content. 

11. Each CARTicle is watermarked with the date of its first publication, and signed, 

“Yours sincerely, CARTR.” 

12. On 9 November 2018, the Plaintiff commenced civil suit HC/S 2909 of 2018 against 

the Defendant for copyright infringement. I directed both parties to appear before me 

at a hearing to determine certain questions of law, which were suitable for 

determination without a full trial and which would fully determine the entire matter, 

in line with Order 14 Rule 12 of the Rules of Court. 

13. Parties addressed me on the following issues: 

a. Who, if anyone, authored the CARTicles;  

b. Whether, if no author can be identified, the CARTicles can still be said to be 

original; and 

c. Who, if anyone, owned the copyright in the CARTicles. 

14. The Plaintiff submitted that: 

a. She is the author of the CARTicles; 

b. As the CARTicles are automatically generated as a result of her skilled labour 

in the programming of CARTR's reward mechanism, the articles are original; 

and 
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c. As the creation of CARTR and the CARTicles fell outside the scope of her 

contract of service to the Defendant, she is also the owner of the copyright in 

the CARTicles. 

15. The Defendant’s submitted that: 

a. The Plaintiff is not the author, as she had not exerted any control over the final 

form of expression of the CARTicles; 

b. As the CARTicles lacked an author, they must necessarily also lack the 

originality necessary to sustain copyright; and 

c. The CARTicles, not being capable of sustaining copyright, were in the public 

domain and the Plaintiff could not enforce any exclusive rights thereof. 

16. At the conclusion of that hearing, I held that while the CARTicles had no author; that 

nonetheless the articles were original and therefore they could sustain copyright, and 

further found that the Plaintiff and Defendant owned the copyright jointly. 

17. Both the Plaintiff and the Defendant have appealed against my holding and I set out 

my written grounds of decision. 

Decision 

18. It was not disputed by either party that the CARTicles fall under the category of 

literary works. Whether the Plaintiff can claim ownership of copyright over the 

CARTicles, however, ultimately turns on the question of whether they are “original 

literary works” within the meaning of Section 27 of the Copyright Act (Cap. 63, Rev 

Ed 2006). 

19. In order for the Plaintiff to establish ownership of the CARTicles, she must prove the 

following: 

a. Firstly, that the requirements of either limb (c), (d), or (e) of s 27(2) of the Act, 

which the Court of Appeal has confirmed are disjunctive requirements (Asia 

Pacific Publishing Pte Ltd v Pioneers and Leaders (Publishers) Pte Ltd [2011] 

SGCA 37; “Asia Pacific Publishing” at [48]) are met; and 

b. Secondly, the Plaintiff's work must be original. 

20. On the facts, the first condition is clearly satisfied, as each CARTicle was first 

published in Singapore. Therefore, I turned my mind to the issue of whether or not 

they were original. 
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21. I took as my starting point the position laid down by the Court of Appeal in Asia 

Pacific Publishing, which at [38] reiterated the key principles discerned in Feist 

Publications v Rural Telephone Service Company Inc 499 US 340 (1991): that the 

sine qua non of copyright is originality, and that “originality simply means that the 

work was independently created by the author and that it possesses some minimal 

degree of creativity, the level of creativity required being extremely low”. 

22. Ostensibly, there is nothing about the CARTicles themselves that would seem to 

invite scepticism as to their originality: while they are no doubt commentaries on, and 

summaries of, judgments, they rely no more heavily on the actual text of the 

judgments themselves than the articles written by the Defendant’s staff writers prior 

to CARTR’s creation (the “earlier articles”). I accepted the evidence of amicus curiae, 

Dr Fibonna Chee, that each CARTicle demonstrates every bit as much variety in 

terms of syntax, vocabulary, and tone as the earlier articles, and that therefore each 

CARTicle possessed some minimal degree of creativity. In Dr Chee's view, there was 

no fixed sequence of how the CARTicles were created. 

23. The Plaintiff submitted that, as each CARTicle possessed the requisite level of 

creativity, they were thus original, and capable of sustaining copyright that rightly 

vested in the Plaintiff as their author.  

24. The Defendant, however, argued that the test for whether the CARTicles were 

original should not be whether or not the CARTicles appeared novel or creative, but 

rather whether an identifiable human author had provided that intellectual creativity.  

25. In support of this proposition, the Defendant cited Telstra Corporation Limited v 

Phone Directories Company Pte Ltd [2010] FCAFC 149 (approved of by the Court of 

Appeal in Asia Pacific Publishing) at [32]: “The question of whether copyright 

subsists is concerned with the particular form of expression of the work. … Start with 

the work. Find its authors.” The Court of Appeal went on to say that “An author must 

first be identified before the work in question can be deemed to be original.” 

26. The Defendant concluded that, as no human author of the CARTicles could be 

identified, they could therefore not be original.  

Who, if anyone, authored the CARTicles? 

The Plaintiff's submissions 

27. The Plaintiff submitted that “the mere fact that a literary work is reduced into its final 

form of expression through the instrumentality of computer software does not divorce 

the work’s origination from the person operating the machine” (per Wei J, Global 

Yellow Pages Ltd v Promedia Directories Pte Ltd [2016] SGHC 9, at [253]). Based on 
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that logic, she argued that as the programmer, she had ultimate control over the 

computer software in the same way that a painter controlled his brush, thus making 

her the author.  

28. The Plaintiff further argued that there could not be any such thing as a computer-

generated work. Citing Grimmelmann (James Grimmelmann, There’s No Such Thing 

as a Computer-Authored Work — And It’s a Good Thing, Too, 39 Colum. J. L. & Arts 

403 (2016)), she claimed that all creative processes were essentially algorithmic: that 

it involved the selection of, and then adherence to, various rules of composition, and 

that the creator was whoever decided to adopt various rules and processes. For 

example, in choosing to write a literary novel in a particular language and genre (say, 

an English-language romance novel), an author would have selected the rules guiding 

his creative process in relation to the particular grammar, vocabulary, syntax, generic 

convention etc. appropriate to his desired end-product. If an author chose to be limited 

by rules such as to write an entire work without using a particular letter (bringing to 

mind Gadsby by Ernest Wright), or threw dice or flipped coins to help resolve certain 

authorial decisions, he would no less be the author of the final work. “To say that an 

author creates intuitively is simply to say that neither she nor we have ready access to 

the algorithm she follows” (Grimmelmann).  

The Defendant's submissions 

29. The Defendant disagreed strenuously. Firstly, it argued, the Plaintiff had not chosen 

or designed the rules by which the CARTicles were generated: CARTR’s relevant 

capability (to write legal articles) had been intrinsically self-programmed due to the 

machine learning regime imposed upon it. While the Plaintiff may have trained 

CARTR in learning, by creating the mechanisms by which CARTR evaluated its own 

performance and had been incentivised to improve, once those mechanisms were in 

place CARTR became an autodidact capable of learning all the relevant skills by 

itself. The chunk of CARTR’s code that enabled it to produce CARTicles had not 

been written by the Plaintiff, and in fact, that the Plaintiff could not have written 

CARTR 3.0’s code without the said machine-learning component. This is because she 

herself was not a writer, was not legally trained, and had no idea how to write articles 

of the relevant nature.  

30. It is therefore unacceptable that the Plaintiff should be allowed to claim that she 

exercised control over a process that she herself did not understand and could not 

actually replicate on her own. The Defendant cited Kelley v Chicago Park District 

635 F.3d 290 (7th Cir. 2011), where a gardener claimed to have created a garden: 

there, the court found that, due to the plethora of forces outside of the gardener’s 

control, the final product originated “in nature, and not in the mind of the gardener”. 

The Defendant argued that likewise, the actual form and expression of the CARTicles 

had originated not in the mind of the Plaintiff — who had been, due to her lack of 
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skill, incapable of conceiving of said expression — but rather, in whatever mind 

CARTR may be said to have.  

31. The Plaintiff thus cannot rely upon Global Yellow Pages, where Wei J noted that “the 

crucial question is the degree of control that the putative authors exercise over the 

computer software in shaping the final form of expression” (at [255]); instead, the 

Defendant submitted that here, as was the case in Telstra, there was no author because 

the person in control of the software was not involved in “shaping or guiding the 

material form” of the works in question. The Plaintiff had not used the software as a 

novelist uses a word processor; what intellectual effort went into the CARTicles went 

into the creation and operation of the software, not the “incarnation of the material 

form” of works (Telstra at [117]). 

Conclusion 

32. In my view, the Plaintiff’s argument only goes so far. Even if I were to accept that 

any creative act were essentially algorithmic, that was not the question before me: 

what I had to decide was whether the Plaintiff was responsible for the algorithms 

behind CARTR’s creative process.  

33. It is quite clear that the Plaintiff did not herself write the CARTicles, nor did she 

possess sufficient understanding of the relevant disciplines and skills to have written 

code that would have allowed CARTR to do so; she cannot claim to have chosen the 

rules for the creation of the CARTicles if she herself did not know what those rules 

were or ought to have been.  

34. It must be highlighted that the Defendant never claimed to be the author of the 

CARTicles, nor did it attempt to attribute their authorship to its writers or editors. 

35. On this point, I found that the Plaintiff was not the author of the CARTicles.  

Whether, if no author can be identified, the CARTicles can still be said to be original  

The Plaintiff's submissions 

36. Keeping in mind the Court of Appeal’s ruling in Asia Pacific Publishing that an 

author must first be identified before the work in question can be deemed to be 

original (at [75]), I requested each party to address me on the question of whether, 

lacking an identifiable author, the CARTicles may nonetheless be “original” such that 

they may sustain copyright. 
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37. The Plaintiff submitted that the originality of computer-generated works remained an 

open question unresolved by Asia Pacific Publishing, which could be distinguished 

from the present case on its facts, for the following reasons: 

a. The case argued before the Court of Appeal was not on all fours with the 

current facts, as the Court did not have the benefit of submissions on whether 

a computer program could be original; the question was instead whether or not 

a corporate entity could be an author; thus that Court’s comments on 

authorship and originality are not binding generally; and 

b. The Court endorsed the opinion expressed in Copinger & Skone James on 

Copyright vol 1 (Sweet & Maxwell, 16th Ed, 2011) at [56], that: “[w]ith very 

limited exceptions [such as computer-generated works and old photographs], 

the ‘author’ of these categories of work must be a natural person.” This 

suggests that Asia Pacific Publishing could be seen as anticipating an 

exception to the author-based-originality regime where computer-generated 

works are concerned; and/or 

c. That the general rule articulated by the Court (that an author must first be 

identified) gives way in specific circumstances to the lex specialis, which in 

this case was s 133 of the Act. Section 133 provides that, inter alia, the regime 

governing posthumous work may be applied to anonymously-authored 

published work, and in such circumstances the work shall be presumed to be 

an original work unless the contrary is established. This presumption of 

originality must necessarily also include a presumption as to authorship. In 

such circumstances, s 29(1) of the Act provides that copyright will subsist in 

the work for 70 years after the expiration of the calendar year in which the 

work was first published. The Court in Asia Pacific Publishing had not 

contemplated the application of the posthumous works regime to anonymous 

authors, as the Respondent in that case had claimed to be the author of the 

disputed works, and the question of anonymous authorship had not arisen. 

38. Further, the Plaintiff argued that notwithstanding that she had not written the exact 

code that CARTR uses to create works, she was nonetheless the person by whom the 

arrangements necessary for the creation of the work had been undertaken, which is an 

alternative test for the authorship of computer-generated works, for which proposition 

she cited Copinger. She had devised the machine-learning regime by which CARTR 

learned to write. The coding of the "reward" structure made CARTR uniquely 

receptive to the feedback of users and the Defendant's staff writers. This demonstrated 

a "sufficient amount of skill, labour and judgment" (at [33] of Asia Pacific 

Publishing) in establishing a nexus between the Plaintiff's work and the final output of 

CARTR 3.0, thereby fulfilling the "minimal degree of creativity" (at [38] of Asia 

Pacific Publishing) required for originality to be made out.  
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39. Finally, the Plaintiff submitted that as the programmer of CARTR, ownership of the 

copyright should be assigned to her. She cited various cases from the United States 

and the United Kingdom concerning video games, where the courts have invariably 

found that the author (and creator) of the various audio-visual displays produced by 

the game software in response to the input of the player, is the programmer. The 

Plaintiff argued she should be incentivised to further develop such programs, in order 

to create more programs like CARTR that in turn create works. The purpose of 

copyright law was ultimately to incentivise the production of more works for the 

benefit of society, that “vesting authorship in the programmer … serves to further this 

important goal by giving incentive to the person who creates the programs” (Farr, 

supra). 

The Defendant's submissions 

40. Firstly, the Defendant disagreed, on the basis that the link between the Plaintiff's 

unique creativity and skill in coding, and the final product of the CARTicles, is too 

remote. Therefore, originality should only turn on the question of authorship.  

41. On that issue regarding the relationship between originality and authorship, the 

Defendant disagreed on the basis that I was bound by Asia Pacific Publishing, and 

that the “exception” proposed by the Plaintiff was no such thing. It pointed out that 

the quotation from Copinger was in fact referring to specific provisions in the UK 

Copyright, Designs and Patents Act 1988 (the “CDPA”): s178 of the CDPA identifies 

computer-generated works as being those works generated by a computer in 

circumstances such that there is no human author, and s9 of the CDPA provides in 

such circumstances, the author is to be taken as the person by whom the arrangements 

necessary for the creation of the work are undertaken.  

42. The CDPA is not in pari materia with the Act, which draws its inspiration instead 

from the Australian Copyright Act (Asia Pacific Publishing, [21]). Parliament had 

every opportunity to adopt provisions from the CDPA and other similar statutory 

regimes for computer-generated works (the Defendant referred to legislation from 

Ireland and India) when the Copyright Act was amended post-1988, but it chose not 

to; its intention must therefore have been to exclude such protections from Singapore 

law. Due to the Copyright Act’s provenance and lack of Parliamentary intention to the 

alternative, local and Australian cases are therefore highly persuasive, and I should 

disregard the Plaintiff’s reliance on Copinger in favour of Asia Pacific and Telstra.  

43. On the issue of anonymous authorship, the Defendant submitted that a party cannot 

ask the court to apply s29 of the Act as if the work were anonymous, in an action 

where that same party was putting itself forward as the author of the work. If the 

articles truly were written anonymously, then how can the Plaintiff claim to have been 

their author? Furthermore, the Defendant argued that s113, which includes a 
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presumption of the author’s death, clearly cannot have been intended by Parliament to 

cover situations in which the work was authored by a non-human and more 

importantly non-living author (Asia Pacific Publishing at [63], referring to s28, which 

also refers to the death of the author as not being contemplated to refer to non-living 

authors).  

Conclusion 

44. The Court in Asia Pacific Publishing (at [62]) found that the Respondent had not 

satisfied either of the limbs necessary to trigger the statutory regime for anonymous or 

posthumous work, and as that issue had therefore not been before that Court to decide, 

its comments on s28 and 29 (and, by extension, s133) of the Act are, strictly speaking, 

obiter dicta. As such I am not bound by that case.  

45. On the facts of the present case, I find that the requirements of s 133(2) of the Act are 

met in relation to the CARTicles, thus making them presumptively original. This 

would render them original literary works first published in Singapore, fulfilling the 

requirements of s27 of the Act and, consequently, capable of sustaining copyright. A 

close reading of s133 also reveals that there is no logical contradiction in its 

application to non-living entities: where the conditions of s 133(2) are met (as they are 

in this case), s 1(a) and (b) “shall apply … in like manner as that subsection shall 

apply where it is established that the author is dead”. As s 29(1) excludes the 

operation of s 28 (where the death of the author becomes an issue), s 133 read with s 

29 therefore does not require one to believe or assume that a non-living entity is dead; 

it merely brings the works under the same regime as governs the works of anonymous 

authors, that provides 70 years’ subsistence of copyright from the date of first 

publication. These presumptions also suffice to lay the concerns of the Court of 

Appeal on perpetual copyright to rest. 

46. I accordingly found that the CARTicles are original and capable of sustaining 

copyright. However, as I have found that the Plaintiff is not the author (and I had to 

proceed as if the putative author were dead), I proceeded to consider the ownership of 

said copyrights. 

Who, if anyone, owns the copyright in the CARTicles? 

The Plaintiff's submissions 

47. The Plaintiff submitted that as the programmer of CARTR, ownership of the 

copyright should be assigned to her. She cited various cases from the United States 

and the United Kingdom concerning video games, where the courts have invariably 

found that the author (and creator) of the various audio-visual displays produced by 

the game software in response to the input of the player, is the programmer. The 
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Plaintiff argued she should be incentivised to further develop such programs, in order 

to create more programs like CARTR that in turn create works. The purpose of 

copyright law was ultimately to incentivise the production of more works for the 

benefit of society, that “vesting authorship in the programmer … serves to further this 

important goal by giving incentive to the person who creates the programs” (Farr, 

supra). 

The Defendant's submissions 

48. The Defendant argued that the cases cited by the Plaintiff could be distinguished on 

the facts, as in those cases, each software response to player input had been designed 

by the programmer, where if the player were to move the controls of a game in 

exactly the same way in two different plays of the game, the images on the screen 

would all move in exactly the same way (Midway Manufacturing v Artic International 

574 F. Supp. 999 (N.D. Ill. 1982); here, however, CARTR’s response to input had not 

been designed or devised by Plaintiff, but rather by CARTR itself, as it had learned to 

do, and it had done so entirely without being incentivised or motivated by copyright. 

This also goes to show how the Plaintiff's original skill of creation can easily be 

replicated by artificial intelligence like CARTR itself, and therefore originality of 

creation for the CARTicles should not lie with the Plaintiff. 

49. The Defendant submitted that the interests of programmers are best protected by 

regimes “higher up” on the chain, such as patenting various machine-learning 

methods that are used to create and train generative software (Jane Ginsburg, People 

Not Machines: Authorship and What It Means in the Berne Convention, IIC (2018) 

49:131-135). 

Conclusion 

50. In RecordTV Pte Ltd v Mediacorp TV Singapore Pte Ltd [2011] 1 SLR 830 at [69], 

the Court of Appeal held that “there is also a public interest in not allowing copyright 

law to hinder creativity and innovation.” This sentiment was reiterated by Rajah JA in 

Asia Pacific Publishing (at [63]): “… the rationale of (ss28-29 of the Act) is to 

encourage the ultimate disclosure and dissemination of protected works and the 

information and knowledge that they contain.”  

51. At the outset, I was prepared to consider a number of possible positions, as outlined 

by Bruce Boyden (Emergent Works, 39 Colum. J. L. & Arts 377 (2016)): 

a. That the programmer of the generative computer program (as the Plaintiff 

claimed to be) should own the copyright (Evan Farr, The Copyrightability of 

Computer-created Works, 15 Rutgers Computer & Tech L. J. (1989) at p80); 
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b. That the user of the computer (in this case, the Defendant) should own the 

copyright (Samuelson, supra; Annemarie Bridy, Coding Creativity: Copyright 

and the Artificially Intelligent Author, 2012 Stan. Tech. L. Rev. 5);  

c. That the programmer and user should jointly-own the copyright (Boyden, 

supra);  

d. That nobody owns the copyright (and thus the works enter the public domain, 

as the Defendant has argued they should); and  

e. That the program itself is the author, and that the court should embrace the 

idea of a fictional human author, and then assign the copyright to whomever is 

the most deserving (Timothy Butler, Can a Computer be an Author? 

Copyright Aspects of Artificial Intelligence, 4 Comm/Ent L. S. 707 (1981-

1982). 

52. In my view, the joint ownership model best reflects the interdependency of 

programmer, user, and the digital ecosystem in which they currently operate. The 

Plaintiff cannot claim sole credit or ownership, as CARTR and the CARTicles are the 

product not only of her own labour, but also the observed labour of the Defendant's 

former employees, and their accumulated work in the form of the Defendant's 

archives.  

53. I therefore find and hold that the Plaintiff and the Defendant owned the copyright in 

the CARTicles jointly. This would help to ensure that the world may continue to 

marvel at the wondrous literary works that came about via the secret endeavours of 

their agent, CARTR. 


