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Labor Markets in the Future

 To facilitate this talk, let us imagine a 

`possible’ future for the labor markets 

(Chen, 2017).

 A college student upon his/her graduation, 

his/her resume is automatically generated, 

and then automatically sent to a matching 

pool where vacancies are matched with 

talents, followed by the provision of the 

most favorable deal for both sides. 



Labor Markets in the Future 

 A sequence of information processing, 
preference discovering, and skill endorsing, 
job matching, wage bargaining problems is 
automatically handled by artificial agents 
(robots) in the cyberspace. 

 When this happens, the labor market as we 
understand in the conventional sphere is 
gone. 

 In this case, a collection of computing agents 
takes over the labor market which were long 
run by humans.



`Small Data’ in the Labor Market



Before AlphaGo

 AlphaGo (Computer Go) beat Lee Sedol on March 9-
15, 2016, but almost a century ago economists had 
already considered that markets normally run by 
humans can actually replaced by machines (robots, 
trading agents).  

 When many modern talents, innovators indulge 
themselves in developing 
 driverless cars,  

 unmanned shops, 

 unmanned services in these years, 

 they probably will be surprised that  economists have 
already had begun their debate on the `unmanned 
markets’ (not just market places) for almost a century. 



Socialist Calculation Debate

 Instead of markets, can we possibly have 

a platform (cloud) to pool information, to 

process it, and to generate solutions to 

problems, so that the human-driven 

market mechanism (market process) is no 

longer required for the capitalist economy?



Lange and Taylor (1938)

Oskar Lange
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Leon Walras (1834-1910)
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Socialist Calculation Debate 



Socialist Calculation Debate 
Luding Von Mises 

(1881-1973)

Friedrich Hayek 

(1899-1992)

Oskar Lange

(1904-1965)

Abba Lerner

(1903-1982)



Lange (1970)

Oskar Lange

(1904-1965)



Socialist Calculation Debate 



Peter J. Boettke (2000) 
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Immigration Economics



“AI” Economy in the Future 



The New Immigration Economy 

 The economy in the future is essentially 

composed of two homos, namely, 

 Homo Sapiens (natives) and 

 Homo Artificial (immigrants) ( Homo AI). 

 Jobs originally belonged to Homo Sapiens 

are now taken by Homo AI (intelligent 

machines, robots, or software agents).

 What can `we’ natives do in the future? 



Where is the jobs for humans?



Labor Division Role for `Natives’

 The answer is the ‘MIT
Approach’, as proposed 
by Henry Lieberman.

 We shall collaborate 
with artificial agents as 
teams; 

 we certainly will not 
want to `compete’ with 
them, 

 particular in  those 
areas which we 
absolutely have no 
chance. 



The Future of Us 

 Rule 1: Collaborate, not to Compete. 

 Rule 2: Use our creativity.

 Rule 3: Become a Cyborg. 



To collaborate, not to Compete 

 Machines are able to learn, to think, to 

reason, to innovate, to make decision, to 

talk and to get social.

 Machines (Automata) are biologically-

inspired, and they can evolve. 

 They can become both scientists and 

artists, but for economists they can be 

Nobel Laurates in economics.   



Turing (1950)

Alan Turning: 1912-1954









John von Neumann (1903-1957)



Von Neumann (1957) and (1966)



John Koza (2003)



Efficiency Gains

 Since we are talking about the order in a new 
immigration economy, what concerns 
economists most is whether these 
`immigrants’, attending to the labor markets, 
can mean anything positive to us in terms of  
`Pareto efficiency’?

 The answer is `yes’, and right to the most 
paramount issue in economics, namely, 
matching, not just pair-matching, but also 
crowd-matching, the subject defining 
cooperative game theory.   



Gale and Shapley (2012 Nobel 

Laureate in Economics)



Matching: On-Line Dating 



禮運大同篇 (Great Harmony)

大道之行也，天下為公。選賢與能，講信
修睦。故人不獨親其親，不獨子其子；使
老有所終，壯有所用，幼有所長，矜、寡
、孤、獨、廢疾者，皆有所養；男有分，
女有歸。貨，惡其棄於地也，不必藏於己
；力，惡其不出於身也，不必為己。是故
謀閉而不興，盜竊亂賊而不作，故外戶而
不閉，是謂「大同」。



Advancement in Matching 

Technology 
 Matching per se is a highly complex issue, but 

good matches can enhance human well-being 
dramatically.  

 Since the `internet of everything’ becomes 
everywhere available, the whole life of humans are 
fundamentally copied (mapped) into a cyber 
space.

 We humans now all  have `digital incarnation’ in 
this cyber space, which is `topologically 
equivalent’ to our real world, but its has a friendly 
landscape suitable for AI to search and match. 



Who Shall Survive?

 With the advancement in matching technology, the 
AI economy will be characterized by the 
customization-oriented business model.

 The business failing to distinguish individuals and 
provide customized service will not able to survive; 
one example is the university ranking industry. 

 The advancement in matching technology also 
facilitates the emergence of new production 
models, such as peer production,  sharing and 
pro-social economy. 



Computer and Brain 

 Machines after all are not humans. 

 Deep minds are not brains.

 The 34 neurotransmitters which we 

humans have in brains, deep minds have 

none of them. 

 Human brain is largely composed of two 

sub-systems, namely, the reflexive system 

and the reflective system.   



Kahneman (2011)



Damasio (1994)



Smith (1759)





AI with Emotions and Feelings? 

 Without these highly sophistical neural 

systems and neural transmitters, it is very 

hard to see how AI can be motivated, 

inspired, enlightened, and use various 

insights, fast and frugal heuristics to make 

proper decisions as humans normally did.

 How do they behave creatively as we did?



Moreno (1934)

1889-1974



Moreno (1934), p. 364 



Michael Polanyi 

(1891-1976)



Hayek (1952) and 

Connectionist Hypothesis 



Keynes’s `Grandchildren’



Not for Money, but fun!

 "Many people go to work 
for reasons beyond 
money, and might prefer 
to work longer than 
Keynes’s fifteen hours a 
week under almost any 
situation. Workplaces are 
social settings where 
people meet and interact. 
On the order of 40 to 60 
percent of American 
workers have dated 
someone from their 
office.”



The Pragmatist School

 “The most basic of these is 
that nowhere does Keynes 
recognize the wisdom of the 
pragmatist school--from James 
to Dewey to Rawls and on to 
Sen--that people need to 
exercise their minds with novel 
challenges… new problems to 
solve, new talents to develop. 
A mistake like that in the initial 
premise dooms the essay to 
misguided conclusions, such 
as the conclusion that people 
will learn simply to enjoy things 
without any effort.” (p. 102)



Mirowski (2002)





A Perfect (Frictionless) Economy

 A frictionless economy is an ideal economy, which 
is similar to many ideal philosophical or 
mathematical constructs; in reality, they either 
don’t exist or are not easy to find. 

 The theory of neoclassical economics begins with 
a frictionless economy and then gradually 
extending it into a real economy by taking into 
account various imperfections, such as uncertainty, 
imperfect information, costly search, and hence, 
various institutional remedies, such as trust-
enhancing mechanisms, money, credit, and 
trading intermediaries .   



Concluding Remarks

 One way to reflect upon the nature of the 
prototype of the `neoclassical economy’ is 
that it is a highly advanced economy which 
just came far ahead of her time.

 Without knowing this embarrassing   
contemporaneity, the neoclassical economy 
has been further idealized into an artificial 
economy under the `guidance’ of Leon 
Walras’ magnum opus, Elements of Pure 
Economics in 1874. 



Thaler (2000)



Concluding Remarks

 Would AI finally drive the real economy 
toward what the neo-classical economic 
theory depicts?

 Or, would it drive the real economy further 
toward the direction that behavioral 
economics are now pursuing?

 Would AI make `natives’ more intelligent or 
even less intelligent?

 The answer probably also depends on how 
we are institutionalizing AI in our society.




