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		Abstract

		This paper reviews Artificial Intelligence (AI), Machine Learning (ML) and associated algorithms in future Capital Markets. New AI algorithms are constantly emerging, with each â€˜strainâ€™ mimicking a new form of human learning, reasoning, knowledge, and decision-making. The current main disrupting forms of learning include Deep Learning, Adversarial Learning, Transfer and Meta Learning. Albeit these modes of learning have been in the AI/ML field more than a decade, they now are more applicable due to the availability of data, computing power and infrastructure. These forms of learning have produced new models (e.g., Long Short-Term Memory, Generative Adversarial Networks) and leverage important applications (e.g., Natural Language Processing, Adversarial Examples, Deep Fakes, etc.). These new models and applications will drive changes in future Capital Markets, so it is important to understand their computational strengths and weaknesses. 

Since ML algorithms effectively self-program and evolve dynamically, financial institutions and regulators are becoming increasingly concerned with ensuring there remains a modicum of human control, focusing on Algorithmic Interpretability/Explainability, Robustness and Legality. For example, the concern is that, in the future, an ecology of trading algorithms across different institutions may â€˜conspireâ€™ and become unintentionally fraudulent (cf. LIBOR) or subject to subversion through compromised datasets (e.g. Microsoft Tay). New and unique forms of systemic risks can emerge, potentially coming from excessive algorithmic complexity. 

The contribution of this paper is to review AI, ML and associated algorithms, their computational strengths and weaknesses, and discuss their future impact on the Capital Markets. 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
		
		
			
				
			
		
		Keywords: Finance, Artificial Intelligence, Machine Learning, Algorithms, Review

	
	

	
    

    
	

	
	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	















	











    
    










    
    
    
    
















	



    




	
		Suggested Citation:
		Suggested Citation
	

	
		
			Koshiyama,  Adriano and Firoozye,  Nick and Treleaven,  Philip, Algorithms in Future Capital Markets (January 29, 2020).  Available at SSRN: https://ssrn.com/abstract=3527511 or http://dx.doi.org/10.2139/ssrn.3527511 
		
	

	

	
	
	

	
		
	

	

	
	
		

	










    
    










    
    
    
    





















	

	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Adriano Koshiyama (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				Department of Computer Science, University College London  ( email )

			

			
			
				
				
				
					Gower Street
London, London WC1E 6BT
United Kingdom

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Nick Firoozye

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				UCL - Computer Science  ( email )

			

			
			
				
				
				
					Gower Street
London, WC1E 6BT
United Kingdom

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Philip Treleaven

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				University College London  ( email )

			

			
			
				
				
				
					Gower Street
London, WC1E 6BT
United Kingdom

				

				
			

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    




















	














	
	    







 



	




	







	







































				

				

				
					
						

						
						

						

						
						

					
				

			


			
				
					
						
						
	










	
	    














	
	    














	
	    







	
		Do you have negative results from your research youâ€™d like to share?

		
			

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Submit Negative Results
                    
                
            

        
    
        
    
		

	



					

				
				
					
					


	












	
	
	








	
		
			Paper statistics

		

	


	
		
		 
			
				Downloads

				    2,737

			

		
		
		
			Abstract Views

			    9,403

		

		
		 
		
			Rank

			    9,104

		

		
	


	
		
            
            	        7 Citations
		

	

	
		
			
				      118 References
		

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
				
					

    
        
            Related eJournals

        	
                    Risk Management eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Risk Management eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                            4,665

                                    

                                    
                                        PAPERS

                                           15,551

                                    

                                

                                
                                    
                                        This Journal is curated by:

                                        Robert Sales at Global Association of Risk Professionals

                                    

                                
                            

                        

                    

                
	
                    Mutual Funds, Hedge Funds & Investment Industry eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Mutual Funds, Hedge Funds & Investment Industry eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                            2,978

                                    

                                    
                                        PAPERS

                                           17,673

                                    

                                

                                
                                    
                                        This Journal is curated by:

                                        RenÃ© M. Stulz at Ohio State University (OSU) - Department of Finance

                                    

                                
                            

                        

                    

                


            

            
                
                

                	
                    Capital Markets: Market Efficiency eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Capital Markets: Market Efficiency eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                            2,918

                                    

                                    
                                        PAPERS

                                           23,377

                                    

                                

                                
                            

                        

                    

                
	
                    Derivatives eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Derivatives eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                            1,946

                                    

                                    
                                        PAPERS

                                           12,500

                                    

                                

                                
                                    
                                        This Journal is curated by:

                                        Stephen Figlewski at New York University - Stern School of Business

                                    

                                
                            

                        

                    

                
	
                    Artificial Intelligence eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Artificial Intelligence eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              389

                                    

                                    
                                        PAPERS

                                           11,170

                                    

                                

                                
                            

                        

                    

                
	
                    Information Systems & Economics eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Information Systems & Economics eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              224

                                    

                                    
                                        PAPERS

                                           14,631

                                    

                                

                                
                                    
                                        This Journal is curated by:

                                        Erik Brynjolfsson at National Bureau of Economic Research (NBER)

                                    

                                
                            

                        

                    

                
	
                    Decision-Making in Economics & Finance eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Decision-Making in Economics & Finance eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              185

                                    

                                    
                                        PAPERS

                                            7,557

                                    

                                

                                
                            

                        

                    

                
	
                    Cognitive Psychology eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Cognitive Psychology eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              138

                                    

                                    
                                        PAPERS

                                           11,123

                                    

                                

                                
                            

                        

                    

                
	
                    Psychology Research Methods eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Psychology Research Methods eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                               81

                                    

                                    
                                        PAPERS

                                            9,812

                                    

                                

                                
                            

                        

                    

                
	
                    Decision-Making in Computational Design & Technology eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Decision-Making in Computational Design & Technology eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                               65

                                    

                                    
                                        PAPERS

                                            2,931

                                    

                                

                                
                            

                        

                    

                



                
            

            
        
        
        
                 
        
        

    


				


				
					
					

















				

			

		


		
				
					Feedback
					
				

			

			


	
		
		Feedback to SSRN

		
			
				
					Feedback
					 (required)
				
				
			

			
				
					Email
					 (required)
				
				
			

			
				Submit
				
			
		

		

		If you need immediate assistance, call 877-SSRNHelp (877 777 6435) in the United States, or +1 212 448 2500 outside of the United States, 8:30AM to 6:00PM U.S. Eastern, Monday - Friday.

	







	

	
	
		
		

	




	
	





  
  

	
	
		
	


	
	
		
			
			
		
	
		
			
				
			
			
		
	
		
	
		
			
				
			
			
		
	


	
	
	






		
		














	
		
			
				
                    

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Submit a Paper
                    
                        
                    
                
            

        
    
        
    
					Section 508 Text Only Pages
				

			
			
				SSRN Quick Links 

					SSRN Solutions
	Research Paper Series
	Conference Papers
	Partners in Publishing
	Jobs & Announcements
	Special Topic Hubs


			

			
				SSRN Rankings 

					Top Papers
	Top Authors
	Top Organizations


			

			
				About SSRN 

					Network Directors
	Announcements
	Contact us
	FAQs


			

			
		

			
	
	


		
			
				
			

			
				
					Copyright
					Terms and Conditions
					Privacy Policy
				

				
					All content on this site: Copyright Â© 2023 Elsevier Inc., its licensors, and contributors. All rights are reserved, including those for text and data mining, AI training, and similar technologies. For all open access content, the Creative Commons licensing terms apply.

					We use cookies to help provide and enhance our service and tailor content.

					To learn more, visit
					Cookie Settings.
					
						
							
							This page was processed by aws-apollo-l200 in   0.111 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	
