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The true potential 
of big data will be 
Economic AI
M att Taddy is a professor in statistics, economics and machine lear-

ning at the University of Chicago Booth School of Business. He is also 
a principal researcher at Microsoft Research New England. Here, he 

tells us about his work on big data and the future of economics.

What are the current benefits and 
limits of big data research? 
Big data allows us to detect complicated 
and subtle patterns. That is what is called 
predictive analytics. Statisticians and ma-
chine learning researchers have come up 
with methods that allow pattern disco-
very in massive datasets. 

However, these predictions are valid only 
for a future world that largely resembles 
the past one. When we make decisions 
that change the way the world develops 
(such as setting prices or deciding who 
goes to school, or which medicines are 
paid for), the data loses some of its re-
levance. This changing environment is 
the main limitation of big data. 

What about big data’s potential 
benefits? 
One big potential will come from the 
combination of machine learning (ML) 
and econometrics: what I call “Economic 
AI”. Econometrics targets structure and 
causation, while standard ML looks for 
correlations and patterns. But AI and 
ML are not the same thing; AI is about 
combining multiple ML tasks to solve 
complex and structured problems.  For 
example, a chat bot combines natural 
language recognition and classifica-
tion tasks to answer human questions. 
 
In Economic AI, we use our knowledge 
of economic and econometric theory 
to break policy questions into a series 
of ML tasks. The past 50-100 years of 
economics gives us a great set of rules 
that can be used to impose structure on 
problems, and we are now realizing the 
power that comes from using cutting-
edge ML inside this structure. That is why 
Economic AI will be ground-breaking - it 

directs ML at the problems economists 
and policymakers care about. Microsoft 
is putting a bunch of attention and 
resources on this area, and it is also a 
very active research area in academia 
(including people such as Susan Athey, 
Guido Imbens, Stefan Wager, Victor 
Chernozhukov, Alexander Belloni and 
Christian Hansen).

Is there any risk of misunderstanding 
such large datasets?
Existing algorithms can detect patterns in 
datasets big and small. However, model 
validation is key. In ML, everything needs 
to be validated using data that was not 
used to fit the model. This allows us to 
rule out patterns that are not consistent 
with future predictions. This simple idea 
of ‘out of sample validation’ is key to the 
success of ML: flexibility constrained by 
validation allows us to be creative while 
avoiding overfit.

What about the implications of big 
data for individuals’ privacy?
At Microsoft, we put a huge emphasis 
on privacy. But there is another aspect 
to your question: private companies do 
have this data, sometimes more data than 
governments, how can they share it? It is 
a complicated issue, and I don’t have an 
easy answer. Many of these companies 
have research arms, like MSR, that use 
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data to study society and come up with 
solutions to improve people’s lives. But 
we should be looking for other ways that 
societally useful data can be shared wi-
thout hurting privacy and the tech eco-
nomy; this is a market design question 
that economists should be looking at!

What’s most exciting about 
Economic AI?
Economists have become very good at 
using non-experimental data to unders-
tand the structural reasoning behind 
why things happen. But this type of 
causal reasoning is completely absent 
from the current slate of AI services. If 
we can create economic or causal AI, we 
can unlock the huge potential of histo-
rical data that companies and govern-
ments are logging. We will then be able 
to democratize economics by making 
data-driven causal decision-making 
available to a much wider set of orga-
nizations, not just those that can afford 
large numbers of PhD economists.     

“If we can create economic or 
causal AI, we can unlock the 
huge potential of historical 
data that companies and 
governments are logging”

“Economic AI will be 
groundbreaking, it directs 

Machine Learning at the 
problems economists and 
policymakers care about”

Matt Taddy
University of Chicago Booth 
School of Business Professor

Is Google abusing 
its power?
Doh-Shin Jeon is a TSE-UTC professor specialized in industrial organisation. 

He works on digital economy issues such as antitrust policies for new 
technologies, two-sided platforms, media, net neutrality, etc. In 2016, he 

received the prestigious Maekyung-KAEA Award. Here’s his take on the recent 
Google-Android case under investigation by the European Commission.

In 2016, the European commission accused 
Google of abusing its dominant position 
by forcing smartphone makers to pre-ins-
tall its applications on Android devices in 
an all-or-nothing manner. Whether such 
practice constitutes abuse of dominance is 
an interesting question we try to answer, 
with my co-author Jay Pil Choi (Michigan 
State University) in a working paper en-
titled “A Leverage Theory of Tying in Two-
sided Markets”.
 
The leverage theory of tying addresses 
whether a firm which has a monopoly 
power in one market has an incentive to 
leverage this power to another market by 
tying the monopolized good with another 
good facing competition. In this case, the 
Commission argues that Google holds 
near-monopolies in markets such as li-
censed smartphone operating systems 
and distribution of apps for the Android 
platform. It accuses Google of bundling, or 
“tying”, its products to extend its mono-
polies to other markets including Internet 
search market in which it competes with 
other products such as Microsoft’s Bing.

The existing literature on the leverage 
theory of tying developed the “single 
monopoly profit theorem”. This theorem 
argues that when the monopoly’s com-
peting product is inferior to the rival’s 
product, a company has no incentive 
to tie its product to extend its mono-
poly power. The reason is that without 
tying, its unique source of revenue is the 

monopoly profit and that if the company 
forces consumers to buy its inferior pro-
duct (by tying both products), it has to 
use part of its monopoly profit to com-
pensate consumers, which ends up re-
ducing its overall profit.

However, this theorem does not take into 
account specificities of two-sided mar-
kets. Namely, when it comes to products 
like Google’s applications, prices 
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”The current bundling of Google 
Search with Android OS and Play 
Store prevents Bing from using 
any qualitative advantage over 
Google Search to gain users”

Doh-Shin Jeon
TSE-UTC Professor
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Tax reba tes in the car industry
I sis Durrmeyer is a TSE-UTC assis-

tant professor who specialises 
in industrial organisation, envi-

ronmental and structural economics. 
She mostly works on theoretical 
approaches and empirical analysis of 
the automotive industry regulation. 
She has analysed the French ‘feebate’ 
policy and compared it to the US sys-
tem of fuel economy standards. 

Isis started to work on the French auto-
motive market in 2009, one year after a 
new regulation was implemented in fa-
vour of greener vehicles. “The ‘bonus-ma-
lus’ regulation made energy-efficient 
vehicles cheaper through rebates, and 
polluting cars more expensive through a 
purchase tax” she explains. “I have gathe-
red a dataset of vehicles sold in France 
between 2003 and 2008 which allowed 
me to study this new regulation.” 

With her two co-authors, the researcher 
has tried to understand the impact of this 
‘feebate’ policy: “Our results show that 
people overreacted. As French buyers 
massively bought energy-efficient cars 
following this new regulation. We be-
lieve this surprising effect is due to se-
veral elements: technological progress, 
making cars more efficient; the regula-
tion and its effects on the market prices; 
and, finally, buyers’ growing preference 
for greener cars. We measure the contri-
bution of each of these factors.”

To compare these results with other, 
different regulations, Isis is working 
with Mario Samano (HEC Montréal) on a 
comparison between feebate and stan-
dard-type regulations.

“In the US, market regulators decided to use 
fuel economy standards, which force car 
manufacturers to sell, on average, a fleet 

of vehicles with fuel efficiency above a 
determined, “standard”, level. Car manu-
facturers who don’t comply have to pay 
taxes.” This system leads companies to 
increase the price of polluting cars and 
to encourage buyers to opt for fuel- 
efficient models. 

Analysing the data from both coun-
tries, Isis and her co-author developed 
a model detailing the effects of both po-
licies on manufacturers, consumers and 
on tax revenue. “Our model hints that 
the French system is more efficient on 
the market. It has similar effects with 
lower costs in term of welfare and we 
believe that this type of regulation could 
be duplicated in many countries willing 
to make a move towards greener cars. 
Of course, other types of regulation 

exist, such as heavier taxes on fuel, and 
should also be studied.”

In parallel to this study, Isis is also wor-
king on the distributional effects of the 
French ‘bonus-malus’ policy, trying to 
identify which citizens were the most 
affected. “According to the first results, 
it seems that poorer and richer buyers 
benefited the least from the reform. It 
also looks like rural areas are less fa-
vourably impacted and of course, diesel 
cars were advantaged by this regulation 
which considers them very fuel-efficient 
as only CO² emissions are taken into ac-
count.” The impact of diesel cars has 
recently sparked plenty of public debate 
in France as diesel engines emit more 
particles than traditional cars, as well as 
other pollutants such as nitrogen oxides.

Isis is also developing new empirical 
tools to understand the automotive 
industry, notably how to account for 
the fact that the price paid by buyers 
differs from the price initially on dis-
play. “According to my model, the an-
nounced price is the maximum price of 
a car and buyers, on average, get a 10% 

discount. It appears that some buyers 
end up paying the full, maximum price 
of the vehicles while others succeed in 
get substantial discounts.” 

On the same subject, Isis is also wor-
king on the price range of a single vehicle 
series depending on options, engine 
specifications and quality. “I’m deve-
loping complex, flexible models to bet-
ter understand how car manufacturers 
optimise the pricing of their vehicles. 
I’m hoping to propose better empirical 
models to understand car prices and 

competition in differentiated markets 
more generally.”

In the future, the researcher wants to 
cross these new tools she is develo-
ping with her regulation analysis to 
present a broader picture of the mar-
ket and its evolution.   
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“French buyers massively 
bought energy-efficient cars 
following this new regulation”

“Our model hints that the French 
system is more efficient on the 

market. It has similar effects 
with lower costs and we believe 

that this type of regulation could 
be duplicated”
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Feebate policy
in France

are zero on the consumer side while 
Google makes profit from the other side 
such as advertising.

In a classic market, companies could 
be tempted to subsidise consumers to 
use their search engine. Such a strategy 
would prove counterproductive in this 
case since advertisers only pay money 
to reach consumers who do real search. 
Our research shows that when prices 
on the consumer side cannot be nega-
tive, in a two-sided market, the single 
monopoly profit theorem is invalid and 
tying becomes profitable. Tying allows 
the firm to attract consumers of the tied 
good market and thereby to obtain the 
profit from the advertising side of the 
same market. Contrary to what happens 
in a one-sided market, tying does not 
invite aggressive response of the rival 
as the lowest price it can charge is zero.

In the context of the Google-Android 
case, our theory implies that should 
Bing be superior in quality to Google 
Search (or become superior in the fu-
ture), the current bundling of Google 
Search with Android OS and Play Store 
prevents Bing from using any qualita-
tive advantage to gain users. Google’s 
advantage is also reinforced by the fact 
that the use of a search engine makes it 
better, as its creators can harvest more 
data to build better algorithms.

 

New technologies offer fascinating re-
search opportunities for economists and 
I’m excited to be working on other is-
sues linked to the digital revolution. In 
the future, I’m planning to analyse the 
economic challenges of artificial intel-
ligence and of the Internet of Things.   

“Google’s advantage is reinforced 
by the fact that the use of a 

search engine makes it better 
as its creators can harvest more 
data to build better algorithms”

Isis Durrmeyer 
TSE-UTC Assistant 
Professor
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