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ABSTRACT

This interview with Alex ‘Sandy’ Pentland, one of the most distinguished researchers
in computational social science, Senior Research Fellow at Stanford Institute for Hu-
man-Centered Artificial Intelligence, and Toshiba Professor of Media Arts & Science
at the Massachusetts Institute of Technology (MIT), offers insights into his academic
journey, research career, and impactful publications. The conversation reflects on es-
sential milestones that shaped Alex Pentland's career, exploring the influence of his
experiences as a young student and the importance of an intellectually stimulating en-
vironment in fostering academic growth. He also shares insights into following techno-
logical trends, focusing on publications addressing real-world problems, and managing
a robust and impactful research lab (Human Dynamics) at MIT. This interview provides
an in-depth view of his experiences and insights, offering guidance and inspiration for
students and scholars.
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Perspectives on an impactful academic career: An Interview with Alex 'Sandy’ Pentland, a Leader Researcher at Massachusetts Institute of Technology

Thinking about your (academic) background, can you identify the important

milestones that made you the researcher you are? (Vinicius Brei)

Alex Pentland: The key formative effects and situations were when I was just beginning university. That was a
time when computers were becoming available to many people so that you could get them in high school and
college. That was a rising thing you should know about and consider. And it still is today. Like Al it still is now
like the nth generation of that. It will continue for quite a while.

Moreover, it is this idea of being able to formalize algorithms and formalize things that we do to understand
them differently. It was quite an effect to say: ‘Now [ am going to do something where anytime there is a mis-
take, it is my fault.” Because the computer does exactly what it is told, you have to learn to think through things
In a way that is not typical of almost anything, except maybe pure math or things like that.

At the same time, or shortly after, I started working in a research lab. It was a national research lab focused on
the environment, where [ was a junior programmer. Nevertheless, what fascinated me was the things computers
could not do and people could do so easily. Like, for instance, if you looked at a satellite image, a human could
trivially pick out where the roads are and the houses and things like that. For computers, that is difficult. And that
fascinated me, as we could not understand people the way we understand accountants, accounting, numerical
things, or something like that. The point for a researcher is that you need to identify significant, longstanding
problems, such as understanding humanity (Voelkel et al,, 2024). You need to pick technologies that will begin to
open doors. So today, there are Al and biology technologies that are just amazing, and combinations of the two.
If applied to answer significant questions, those things will yield returns (as a researcher) for 30 or 40 years. The
great questions are, for instance, how do you live a healthy life? How does society work? How does the human
mind work? You should combine these questions with technology trends. You need to consider the significant
trends, like demographics, that will continue for 30 or 40 years. Likewise, you should consider (technologies)
like computers and biological engineering, coupled with some of the great classical research questions, such as
how people work.

The thing that almost everybody gets caught by is falling into the trap of being part of an existing discipline.
People say, ‘I am going to study this thing in this narrow way,” and both are wrong. [ mean, thinking narrowly
about a discipline.

Do you mean limiting your research trajectory to an academic department,

a square on the university organigram? (Vinicius Brei)

Alex Pentland: Yeah, the academic departments or a department in a company. Imagine you are in charge of
marketing research. Marketing is essential, but much more important is knowing people’'s desires and how to
fulfill them. You should not be limited by marketing because there will be blind spots in the marketing mantra.
Similarly, all commercial or academic fields rarely consider that technology is changing so quickly that things
that look entirely crazy today may become commonplace tomorrow. So, being hooked on technology and in-
novation trends is also critical. You need to do those things to have a valuable career over the long term.

Are you always trying to follow technological trends, or do you always have
significant problems you want to solve? Do you shift your approach to those research
problems depending on the technology of the moment? (Vinicius Brei)

Alex Pentland: Remember the big picture and have a strategic direction. [ am interested in how computation
and human behavior fit together. However, there is also the tactical aspect. The thing that's valuable to people
right now is how these new generative Al things work with human teams (South et al, 2024). That is what oc-
cupies everybody. So you have to know about it but look at it from the longer-term perspective. For example,
everybody is now trying to use LLMs in various ways. Nevertheless, reflecting that they will be very different
three years from now is worth remembering. Moreover, things that look impossible now are going to be com-
monplace then.

Think about these questions; do not be limited by what you can do now. Think about where it is going
to go. An example is that in the 1990s, we looked at wearable technology (Turk & Pentland, 1991a). We had
head-mounted displays and little computers you wore on your side and wireless. All of that was crazy at that
time. There were no such things. There were not even cell phones. By building some crude versions, you could
see how that would interact with human groups. What were the issues? Things like people hate cameras and
glasses. The fact that you can record your whole day is transformative. Until then, the only thing you could do
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was to take notes at the end of the day. After developing and testing the equipment, we contacted people to get
their impressions. Pay attention to the current technology and be ahead as a tactical approach so that you can
write papers or start businesses or something that will be important in the two or three years after they come
out and are visible

Can you recall impactful career decisions that shaped your path? (Vinicius Brei)

Alex Pentland: Several things were important and unusual. For instance, going and working in a research place
as a junior programmer allowed me to see how that works and realize that [ had a great deal of freedom, paid
reasonably well, and had attributes of a good career choice. Later, | decided I needed an advanced degree to
gain credibility and know more about how people worked, so [ applied to psychology and Al departments. At
that time, there were not many Al departments. Because I had worked at the research place, people accepted
me into their program because I had research experience. Very few had (Al) research experience then. Similarly,
when [ looked for a faculty job, the Media Lab was just starting at MIT, and everybody advised me against it,
claiming that it was an unconventional, nontraditional environment. However, if [ created a startup at a uni-
versity like MIT, even if it crashes and burns, I would learn a lot and meet many people. Of course, it did not
crash and burn. So that was a great thing. The thing that the Media Lab offered, though, was a place where you
could do research that did not fit into one discipline. You could look at the gaps between disciplines and secure
enough funding to do that so that you could at least get experiments started there. Whereas (research in) most
places were narrow. For instance, you had to do computer science, you had to do marketing, or you had to do
whatever. There, my goal was to think about where the world is going. Those are important parts. In between,
when [ graduated from MIT, [ went to Stanford as a lecturer and worked as a researcher at the Stanford Research
Institute. That turned out to be important because each university has this group of people it talks to but does
not talk to most people. So when [ went to the (US) West (cost), I met a group of people I'd never even heard
of who were influential researchers just because they were not on the radar at MIT and vice versa. Of course.
So, I am doing the same right now: [ am on the West Coast, where there are many people that I would never
have heard of at MIT but are very interesting. So, the network of people that [ work with and so forth continually
grows, and that is critical.

In parallel to your remarkable career as an individual researcher, you have also built a robust

and impactful research lab (Human Dynamics) at MIT, connecting talented researchers and
companies. How can one develop such a solid and impactful research lab? What skills do

you need, and which decisions did you take to build such a great lab? (Vinicius Brei)

Alex Pentland: I think that the critical thing is, first, not doing what everybody else does, not in the little narrow
swim lanes that you see in academics or industry, but trying to think ahead about where is the technology and
the market and society going, and what will be the huge problems that people will have in four, five, eight years.
One of the things that is amusing, but [ am very proud of, is receiving the invitation to give the keynote at the
annual meeting of J.P. Morgan, the giant investment bank. They introduced me as somebody who was always
elght years ahead of everybody else. I said, well, that is amazing.

Do you have a crystal ball (laughs)? (Vinicius Brei)

Alex Pentland: I do not have a crystal ball. However, it is relatively easy. You just have to learn from the past and
ask, what are the usual ways things develop? They are encouraged by money, international politics, and many
things. You can learn to see the future well, not in detail, but you can know. For instance, [ am an advisor to a
sovereign wealth fund with enormous money. They are determining what to invest in for the next 40 years.

40 years? That much ahead? (Vinicius Brei)

Alex Pentland: Well, that is what you need if you are a country and need to support your people, i.e, (think) 40
years (ahead). How can you do that? Well, you can say several things. First, the world's population is getting older
on average. So, the aging population has enormous effects everywhere. What are people going to do? They will
need many more elder care facilities and things like that. They are going to have labor problems because there
are going to be a lot fewer young people. You can look at Japan and see how they are doing because they are
20 years ahead of us. Thus, that is something you can invest in for 40 years.
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Second, another thing you can invest in is some form of climate change, different from what everybody
else does, which is trying to do carbon capture or something like that because a million people are doing that.
However, what will happen, and it is just undeniable, is that we will not be able to reverse all that in just a few
years. That is just not going to happen. And not for any cynical reasons, because it is very difficult to re-engineer
everything without letting people starve to death because they do not have any energy, food, or other basic
needs. So, we will need a great deal of climate mitigation. Cities at sea level are going to have to move up. How
1s that going to happen? Other cities will get bigger. Cities will move to the local mountains, things like that. That
is just a simple example of these sorts of possible changes. So, (it is essential to) think about what you will do (as
a researcher) about climate change and rising sea levels and what will happen. The gquestion is, what are you
going to do about it? What industries will be built?

Third, another trend is the same that has been guiding my entire career — digitization. There is more and
more data about more and more things all the time (Lazer et al, 2009). Moreover, as you put that data together
and ask about patterns, we have seen that you get things like generative Al. Understanding those patterns is
going to take time to happen. Generative Al is amazing, but there will be more amazing things. We must use
patterns to help manage medicine, food production, and trade, problems we will have for a long time. They are
not going to get solved in a year. Those will get solved over a couple of generations or stabilized.

So these are three things that you could invest in or guide your career path on that are guaranteed. Those
are going to happen. You could be in that area solving problems. This will result in a very long and productive
career. Plus, if you notice, they are not disciplinary. They are very broad. How do you deal with a changing
demographic pattern with fewer young people? Well, that means reorganizing how the institutions in society
work. That is what you need to ask: Where is the world going? — not from an angry or partisan point of view,
but an inevitable point of view. Next, you must ask: What can I do if that happens? What are the areas [ need to
be touching to do all that?

One challenge young scholars face is the pressure to publish on theoretical gaps early in

their careers. However, I have noticed that your research is primarily problem-solving-

oriented. You have published impactful papers in top journals, focusing on real-world issues

rather than just only theory. Is this approach something you developed later in your career,

or have you always prioritized problem-solving from the beginning? (Vinicius Brei)

Alex Pentland: Always done that. Here is a slightly cynical view of academia. The people who do theory in any
particular area form a very isolated community that does not accurately pay attention to the world around them.
They have a relatively isolated discussion from anything you would consider an impact. Occasionally, they in-
vent something completely new. That is amazing. However, if you look at what they are doing, they are always
missing huge areas. So, for instance, like in economics, it is evident that bubbles and panics, overinvestment,
and crashes are the most essential features of economics. However, economics starts with the assumption that
everything is in equilibrium. Those things cannot happen. They assume those things that cannot happen. Then
they develop little equations and (try to) solve (those) things. But, by starting from that assumption, you have
missed the biggest, most significant things.

There are many ways to look at the theory and say, “well, but an important part still needs to be included.”
You can only make that argument to theoreticians if you have solid empirical evidence. So it is that type of com-
bination where you say: Well, here is the theory, and we can think about edge conditions or extend it slightly.
There may be a completely (different) compelling example with actual data that impacts the future that people
cannot ignore. People ignore all sorts of things, but if it is going to transform an industry or a society, they cannot
ignore it because too many people will jump on it, and they will have to deal with it — that has been a signature
of mine (my work).

[ will give you an early example. Early on, [ did a lot of machine vision, and it was all focused on machine parts,
recognizing screws and bolts, and things. I thought: I do not care about screws and bolts; if you engineer your
factory correctly, you will never have to find them using machine vision. The thing that you (need to) care about
s people. Is there a person [ am going to run into? Who is that? Is that the right person to do it, and so forth?
So, we started a (research) field looking at people to understand expressions and gestures (Wren et al, 1997). At
the time, all the psychologists thought this was immensely complicated. You had to find (face) edges and group
them. There were many papers about doing this. Then we said: Wait a second, it may be easy. It could be a type
of advanced pattern recognition that, today, one would call machine intelligence or machine leaming. It tumed
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out that (that research showed) you could beat everything else that was in the field at the time by using these things
that were incredibly simple and looked a lot like neural networks. So everybody said: That is interesting! Is this simple
neural network thing much better than all the theorizing you have been doing? It was much more straightforward than
we thought, not symbolic reasoning; it was pattern recognition (Turk & Pentland, 1991b). That took the field by storm.

In most places, you can find similar things. For instance, take the Atlas of Opportunity that you are working on.
Numerous social properties involve community connections (Alrasheed et al, 2024). However, we could only see that
once we had the correct data. (We may ask) What is wrong with this community? Why do they not talk to anybody
else in the city? They can't because they did not have the buses, highways, or whatever. So they are a little like ghettos.
Somebody who is cut off from the rest of the city is not going to be able to do well. Nevertheless, we never looked at
that before because we needed the data. We could not see it. It implies a different theory about people.

If you look at what society does, you must learn math (at school). However, what the theory says about why iso-
lated communities do not do well is not about that at all. You do not need degrees to do this. You need to interact and
learn from others, copy them, and find opportunities to help. So, it is a very different type of learmning, a very different
process of integrating into society. You could not write a paper saying schools do not count. Instead, you could say
that social leaming and learning from others about current practices are fundamental. Furthermore, when we map
that out, we find it predicts income distribution and crime, among other phenomena. If that predicts all these things
and others we care about, without using the classic way of thinking, then we better think about how we structure
education and society.

Thinking about the legacy you are building, in addition to your significant academic

contributions, your involvement with organizations like the Club de Madrid! and Davos Forum
highlights your broader influence. Do you aim to transform mindsets, inspire (Vinicius Brei)

Alex Pentland: There are many different ways to have an impact. Most academics just write the paper and hope
somebody will pick it up and use it. One of the key things in being successful and having an impact is learming to talk
to different people. You were talking about my lab earlier and all these different companies and government people
(that we work with). Over the years, | have learned to speak to them about what research means to them and how it
can solve their problems. A mistake academics always make is to talk (only) about their work. They should talk about
why you should care about their work, whoever you are talking to. Impact, to me, explains some of the blind spots that
everybody in society has, how we need to look at those, and some of the simple things you can do to make things
work better. The industry cares about it, as does the government and philosophers. So you have to talk to all these
people and get them to think in this new way (related to your research results). That's the way you have an impact.
The other thing, of course, along with that as an academic, is that you get to have lots of young, sharp people coming
through your lab who will go off and do things. You can get them thinking the same way and build a critical mass of
people thinking in ways that wouldn't have happened otherwise.

Do you have any additional advice for young scholars beyond focusing on problems and avoiding
narrow academic thinking? If you were in your early 20s, possibly just starting a PhD, what

insights would you want to hear from a world-class researcher like yourself? (Vinicius Brei)

Alex Pentland: The key thing people are not taught, but is true, is that half of your effort has to go towards inventing
new things and improving things, while the other half must go into effective communication. And [ don't mean
just talking to people. You have to pick problems that communicate their importance. When you write (publish)
your paper, you never talk about it. Other people are somehow supposed to discover it. That's pretty hopeless. You
have to get out there. A typical thing for a young person just starting is to pick a field or a couple of fields you can
compete in and write papers for because you have credentials. But some fields are hungry for new ways to think
or new applications, where you can recruit many other young people like you to start (for example, by organiz-
ing) a workshop in person about, for instance, data for development. (After getting data, you may find) There's all
this phone data and data like that. It might be useful for understanding how to help solve poverty, inequality, and
problems like that. We started (by organizing) a little conference. It was off to the side of the big conferences, but
we recruited many young people who were enthusiastic about it. Eventually, it became the central conference.
What you're doing is connecting to other people who share your interest in having an impact, looking at things
differently, and building community to move that forward. And as that community grows, it will naturally become
a focus of attention for a broad range of people.
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NOTE

1. The Club de Madrid is a global forum of democratic former heads of state and government who leverage
their experience to promote inclusive democracy, sustainable development, and peace. Operating as a
non-partisan, non-profit organization with over 100 members from 70+ countries, it works with a global
network of advisers and partners across sectors to strengthen public policies and leadership through dia-
logues and advocacy at both national and international levels (Club de Madrid, 2024).
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