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On October 20, 2016, Otto and Budweiser completed
the world’s first shipment by self-driving truck.

The truck drove itself on I-25 from Fort Collins,
through Denver, to Colorado Springs.
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https://www.youtube.com/watch?v=Qb0Kzb3haK8
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ALGORITHMIC TRADING SYSTEM (ATS) USAGE IN TRADING
IN THE TWO YEARS TO OCTOBER 2014, ATSs WERE PRESENT IN:

38% 807%
Agricultural Foreign exchange
futures futures
volumes volumes

=8 212|E 7{2} H|=
Glantz & Kissell(2014)

Algorithmic Trading
Percentage of Market Volume
90% - 83% 85%

80%
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60% -
50% - 45%
40% - e 30%
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47% . 30% 20% i
glr\\fitilriergy gt7er/;st 20% - 15%
product 627 e s o B
Equity 0% - : r )

futures
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

volumes

Source: Commodity Futures Trading Commission 2015

IE 8.9 Algorithmic Trading. Percentage of Market Volume
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= 2| AX|(gig economy), 2 C|MHE ZX|(on-demand economy)

2|
» A2 O X2 OjE K| (digital matching economy)”
© ZHE YO[LE AIHUA H£0| 7tset [T7|7| & 28Tt P2PA L

© BN +ANE MS B 4 U A2H 2]
® MHl2 BRI} NI 9L 7|22 HEAE + Sl A2 Y
@ M2 3R 288 27 RS 0|Fo) MHIAS HS

= CHN| & i%ﬁl‘lf(alternatlve work arrangements)
c EAEEY T 25K 2E 2 AL A 25AL S EAYKA Ee ZE A
(temporary help agency workers, on-call workers, contract workers, and
independent contractors or freelancers)

« 200580 ==X2| 10.1%0|A 201540 15.8%= S 7}.
* (Katz and Krueger, 2016)
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The root of American inequality: wages detaching from productivity

Net productivity and real hourly compensation of production/nonsupervisory
workers, 1948-2012

300% Cumulative percent change since 1948

250% 240.9%

2N Net productivity

150%

107.8%
100% >

Real hourly compensation
50%

0% L
1948 1956

1964 1972 1980 1988 199 2004 2012

Note
Source

This chart originally appeared at: go.epi.org/2013-productivity-wages
ECONOMIC POLICY INSTITUTE
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« HTTP, URL, HTML
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xl |_'_|.| Al and Rent

 People may produce data voluntarily and consciously, or platforms
may record people’s online behavior

* Platforms get data without additional labor input

 Even in the case where platforms record people’s behaviors, no additional
labor is needed because software bots record them

* Excess profit arising from data belong to rent
« Rent is unfair because it belongs to unequal labor exchange

* Prosumers who participated in the production of big data should
have the property right to basic income



Ol__g_xlg 7."%! Shapley value

* Lloyd Shapely: Nobel Prize in economics in 2012
« Cooperative game theory, Gloves market game

« Assumptions: Al game

 Player 1 and 2 provide data, and player 3 (platform owner) provides
algorithm

« 1 data + 1 algorithm => Al worth 1 (trillion) dollar
 The other 1 data is redundant

* Possible coalitions: {1}, {2}, {3}, {1,2}, {1,3}, {2,3}, {1,2,3}
« Worth of a coalition(v): the value that members of a coalition can
surely make
e (1) =v(2)=v3)=v(1,2) =0
 v(2,3) =v(1,3) =v(1,2,3) =1



AI@-E%:I Shapley value

 Shapley proved that market equilibrium is in the core
*X; =0, x,=0, x3=1 is the only possible market equilibrium

* Why in this market equilibrium, the winner takes it all and the
loser standing small beside the victory?

 That's her destiny; Due to bargaining process
 Players 1 and 3 may agree to have (1/2, 1/2)
 Player 2 may suggests to player 3 to have (1/3, 2/3)
 Player 1 may suggests to player 3 to have (1/4, 3/4)
 This bargaining process continues until player 3 takes it all

* This market equilibrium is unfair



Aldt 3™

 Equal possibility of every order : (1,2,3), (1,3,2), (2,1,3), ......
« An average of each player's contribution in all orders

 m | m, | om
12,3
13,2
2,13
23,1
31,2
32,1

| Order
123 0
132 0
213 0
231 0
312 1
321 0
. Sum |

The Shapley value
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* The Shapley value is a method of distributing the value of grand
coalition 1

« Market equilibrium (0, 0, 1) vs Shapley value (1/6, 1/6, 4/6)

* In this game, the Shapley value cannot be attained by market
mechanism alone

« How to distribute according to the Shapley value

» Tax the market income of algorithm owner by 50%, and then give every
person 1/6 as a basic income

2 6
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* The Shapley value is fair
* "Fair account of each person’s contribution”(Shapley, 1969)

 Characteristics of the Shapley value
« Under the assumption of equal possibility of every order,
(1) player who contributes nothing gets nothing
(2) players who contribute equally get equally
(3) player who contributes more gets more

« Democratization of marginalism



J'é-!il-&ll E.j-l Shapley value

 Equality of opportunity
* Nobody is excluded from the distribution, even if he is currently
unemployed
» the Shapley value measures player’'s potential contribution

e Rationalization - John Rawls

« Under the veil of ignorance, we do not know in which order
individuals will form coalitions

« Specifically, we do not know who will be unemployed

« Under such circumstances, the only fair way to measure individual
contribution is measuring it in every possible order



L CI2 Al AN ‘Shapley value

0 0 0 N 3124 0 0 0 1
0 0 0 N 3,142 | 0 0 0 1
0 0 0 1 JEREW 0 0 0 1
0 0 0 il 3,2,4,1 0 0 0 1
0 1 0 0 [EXRE: 1 0 0 0
0 0 1 ] 3421 0 1 0 0
0 0 0 Nl 4,1,2,3 0 1 0 0
0 0 0 il 4,132 0 0 1 0
0 0 0 Wl 42,13 1 0 0 0
0 0 0 il 4,2,3,1 0 0 1 0
1 0 0 0] 43,12 1 0 0 0
0 0 1 ] 4321 0 1 0 0
. sum

' The Shapleyvalue @ ----
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« Assumptions
* n data providers, and the (n+1)th player provides algorithm
« Only 50% of data are necessary

 In market equilibrium, the algorithm provider takes it all

* The Shapley value

« Algorithm provider’s Shapley value is 2(’:;21) => 1/2

« The sum of Shapley values of data providers converges to 1/2

of value

 Each player’s Shapley value is 2(n+1)

e Basic income each The sum of basic income 1/2

1
2(n+1)



RQ’: Shapley value

« The Shapley value is the average of each player’s contribution in
every order of play

« The Shapley value measures each player’'s contribution in every
possible order

« The Shapley value seeks efficient and contribution-fair distribution
under the condition of equal opportunity

* Basic iIncome can be interpreted as a policy that guarantee every
Individual his Shapley value



