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Adam Bass (00:03):

This is MSCI Perspectives, your source for insights for global investors and access to
research and expertise from across the investment industry. I'm your host Adam Bass, and
today is June 10th, 2021. Today, we talked on this program before about the impact that
advances in technology have had on investors across the spectrum. How today, we can do
things faster, more efficiently, and at much lower cost than ever before.

Adam Bass (00:34):

But a big part of what makes that possible is moving process and data into what's known as
the cloud, and also moving from a mindset of I, me, mine, to a little closer to come together.
Sorry, big Beatles fan. To help us understand this new paradigm, we have two guests today
whose career paths have both centered around the power and the possibilities of technology,
and those career paths have now intersected.

Roman Kouzmenko (01:06):

My name is Roman Kouzmenko, I've been with MSCI for over 15 years, actually 15 years and
eight days to be exact. | started on the 1st of June in 2006 as an intern. And right now I'm
responsible for the MSCI Data Science Research Team, which is part of the broader research
and product development organization and cuts across all MSCI product lines.

Adam Bass (01:33):
And also joining us is.

Dania Kodeih (01:35):

My name is Dania Kodeih, and I'm a recent joiner at MSCI. | joined from Microsoft, where |
spent the last five and a half years. But I've had overall 26-year career in the technology
industry mainly focused on internal IT, business-focused IT, and industry-focused IT.
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Adam Bass (01:54):

As a recent joiner as she put it, | asked Dania to share her impressions of the investment
industry, in terms of how tightly it has embraced technology as a whole. Here's her response.

Dania Kodeih (02:07):

Yes, what I've seen in the investment industry is you have the traditional very sort of
conservative industry. Not very keen on taking on a new technology changes, and a bit
reluctant to change, because there's a lot of risk that comes with change. But at the same
time, | see this as an industry that's being disrupted.

Dania Kodeih (02:28):

We see the emergence of the newer types of investment tools out there with the millennial
generations that have attached to their phones, doing everything on their phone. For example,
Robinhood, if you look at kind of what Robinhood has disrupted the investment world entirely,
and it made a difference on how you actually place trade and invest, but also made it directly
tied to the handheld devices that we take everywhere with us.

Dania Kodeih (02:56):

And | seeg, in parallel to that, the rise in computing capacity, Al being embedded in a lot of the
investment tools and methodologies that we're seeing. In the sense, yes, the investment
industry has been forced to adapt and absorb all of the new technology innovation, because
of the disruption that's coming from some new emergent players in the space.

Adam Bass (03:22):

Fair enough. Roman now, with his 15 years and eight days of investment industry experience,
he didn't disagree, but he did go on to cite some of the internal forces that are driving this
disruption.

Roman Kouzmenko (03:37):

| think that there has been a tremendous changes in the past 15 years or so, which I've been in
this industry. It's been quite fun to keep up with them and try to stay ahead. To me what really
stands out in this period is the democratization of the data science stack.

Adam Bass (03:58):
In case I'm not the only one who wasn't clear what a stack is.

Roman Kouzmenko (04:03):

By stack, we just mean the whole ecosystem of all the tools that make up a platform.
Typically, in a data science kind of stack of these days, you'd find hundreds and hundreds of
packages and technologies produced by different people that you can combine to create the
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whole platform. You could have in their packages to slice and dice data, apply machine
learning as examples, or even simulate a strategy going back 10 years, something like that.

Roman Kouzmenko (04:43):

Technically, we've seen a huge shift, | think from expensive proprietary software we used for
data analysis to an open source stack. The stack now is available to anyone to build on, and it
is free, again, in both meanings of the word. Both free in terms of licensing and also free to
extend and build upon.

Roman Kouzmenko (05:08):

Secondly, given this kind of this world of more and more data, the second aspect of this
evolution is also human, whereby the data analysis and programming skills are kind of
becoming more and more of a basic skill, and there is an emergence of and it's word like, of
what it's called nowadays, Citizen Developers. This refers to people that are familiar and know
how to use data analysis techniques and tools, but whose main job or even education
background is not software engineers.

Adam Bass (05:44):

That reminded me of something Nicholas Grous from ARK Invest mentioned when he joined
us earlier this year. He spoke about how there's no need to start from scratch anymore when
it comes to programming. There are bits of code that you can literally copy and paste. Now,
Nick was talking about the trajectory of a bullet in a game like Fortnite. | assumed Roman was
not, but asked him whether the concept was the same.

Roman Kouzmenko (06:11):

Absolutely. I think it's a trend in general in technology where basically the things that once

were considered kind of difficult, and were specialized overtime become a commodity, and
like a building block to build something else and something new. Basically, you have these
kind of building blocks, you can think of them as kind of Lego bricks, and then all you do is

simply you combine them in a way that is useful to showcase what you want to achieve. It

really takes a very little code to create such an interactive experience.

Roman Kouzmenko (06:50):

And perhaps an example for us is that in the data science team we're developing what we call
MSCI apps, which allows us to very rapidly provide an interactive experience that we can
expose to clients, or publish on our website. Thanks to these kind of building blocks. There's a
number of for instance, of widgets of around the user experience, that you can simply reuse
to build some interactive experience in a matter of hours and not days or weeks as was used
to be the case in the past.
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Dania Kodeih (07:30):

The rise of cloud also gives you the ability to do things that are low code. We used that
terminology a lot when | was at Microsoft. They're sort of free program components that you
can reuse and customize, but some of them are really apps. Microsoft has this power
platform, and if you've looked at it, you can actually design an app for your device very, very
quickly, and without having my highly sophisticated programming skills to come with that.

Dania Kodeih (07:59):

If you're a business analyst or a researcher, you can build a visualization dashboard in Power
BI, or you can you use Power Apps to build your own web app on your iPhone or other sort of
handheld device and take it with you. And there is that ability to do that now with more of
these technologies that are emerging as well. And Microsoft, not the only one that has that,
other companies are doing the same.

Adam Bass (08:23):

So far, we have an industry being disrupted by external and internal forces, and huge potential
from computing power that's not only advancing at a nearly inconceivable rate, but is also
easier for more novice and even non-programmers to use. And most of this is possible
because of the cloud, it's changed how companies across sectors operate, even the sector
that created it.

Dania Kodeih (08:50):

The entire engineering process to build software had to adapt to the cloud world as well. You
hear a lot about waterfall methodology being sort of the traditional software delivery process
that's been left behind the years ago, even before cloud emerged as the destination for a lot
of the compute that's being created.

Adam Bass (09:11):

Waterfall methodology is essentially a software development process that flows steadily and
sequentially through a series of steps, and importantly only in one direction. That's opposed
to a more iterative or agile process.

Dania Kodeih (09:26):

But in addition to just becoming more agile and more nimble, and the execution side of
building software, a change in how software is built and deployed has also been introduced
by the clouds technologies. There's this rise of DevOps, now we talk a lot about DevOps as a
product, but really DevOps is a fast on-ramp of new software to the destination.

Dania Kodeih (09:50):

You take a new piece of software, you want to take it from conception, to deployment, to the
user's hands. And that is the process by which we do that more effectively and quickly. Also
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how you design systems has changed, you no longer have to do all of this complex
provisioning of infrastructure at a time.

Dania Kodeih (10:11):

The way you budget for it is different, because now, you just have to provision a piece of
infrastructure in the cloud, and then it's a monthly price you pay versus an upfront capital
expenditure that you have to allow and budget for. Overall from a system design and
engineering, the process has shifted and changed. But also on the technology itself, scale in
the cloud is not really a problem, it becomes a much different conversation than before.

Roman Kouzmenko (10:42):

The biggest advantage | would say is, automated scalability. So when you build an app for the
cloud, you can really start small, and as your app gets used more and more, there are ways to
make the underlying infrastructure scale automatically without having to purchase all this
hardware from the get-go.

Roman Kouzmenko (11:06):

Another advantage of a similar technique is that if your app, for instance, is used a lot more
during the day than during the night, or in a global context, probably it's less relevant, the
system allows you to scale down and up resources as the client demand evolves. That's
something that is much more difficult to do on-prem, where you would need to basically to
acquire your maximum capacity upfront, and always target this maximum capacity.

Adam Bass (11:38):

That's incredible, it's not only scalable in the sense, like you said, that you only pay for what
you need as time goes on, but if I'm hearing you correctly, it's dynamic even over a 24 hour
period. Is that right?

Roman Kouzmenko (11:54):

Absolutely. And for example, during weekends, you can typically spin it down and all this can
be based on a fully automated set of metrics. You define your threshold for scaling up or
down, and the system will adjust the whole thing automatically, according to the load.

Dania Kodeih (12:15):

It's not even just user-based, it's almost process-based, we call it elasticity actually. You're
elastically scaling out to the needs of your user demand if you're dealing with users accessing
an application, but the elasticity also has to do with compute. Give you an example, when |
worked in energy, we had these very, very large models, seismic imaging models that we
would run on these specialized compute hardware, and those specialized compute hardware
is very expensive.
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Dania Kodeih (12:48):

But these models don't happen often, you don't run these models frequently. You may do a
project, you spin up the clusters you need for a few days, maybe a few weeks, and then you
shut them down. You get that elasticity, and sometimes even within the day, you may have
one or two algorithms that you want to around for point in time to get an answer.

Dania Kodeih (13:11):

And in that case, you want to scale your hardware infrastructure to support the algorithm. But
then once you got your answer, your calculation is done. You shut it down and then you don't
have to pay for it. In the traditional sense, and kind of going back to my experience in the
energy industry, when | worked in VP in 2015, we had a special Bill's hardware called the High
Performance Computing Center that we built and designed for that use case.

Dania Kodeih (13:36):

And it was sized to a certain point, it was fixed in as dementias. There was expansion
capability, but usually you would expand in one direction. And when you bring in new models
and new studies that you wanted to do, they sat in a queue. And so that limited the business
and how much they could do at the same time, because you had that sort of fixed capacity
that you can handle.

Dania Kodeih (14:01):

And then the hardware was leased in three year cycles, you would get the latest hardware,
and you were always kind of refreshing it, but it was also limited in time. Today, if you're using
Azure, for example, or AWS, you have the ability to size your infrastructure according to that
particular problem.

Dania Kodeih (14:20):

If there's a new research opportunity and you find you wanted to go investigate, you would run
the model you need for that period of time, get the capacity, run the model, and then release it
back. And then if you don't need it anymore, you're not paying for that infrastructure long-
term. And more importantly, your models can become more and more sophisticated, because
now you have access to new hardware on a very, very regular refresh cycle as well.

Adam Bass (14:44):

It was starting to sound like the possibilities are endless, which is exciting, of course, but also
a bit too conceptual. It feels like a good time to talk about a concrete investor related
example.

Roman Kouzmenko (15:00):

As an example, perhaps we recently developed, it's still kind of in testing internally, a small
app to get clients feedback on how to simulate a portfolio trajectory towards net zero, that's
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around climate. And so in the past where we would kind of build PowerPoint decks, then go
talk to clients with them to get their feedback. But here we can just share basically a
prototype of an application very rapidly, which is interactive, and with which they can play with
and adjust different parameters, and see what happens to get feedback a lot more quickly.

Adam Bass (15:43):

Let's define quickly here, how long would the process be start to finish in the old way, and
how quickly were you able to build and release this tool today?

Roman Kouzmenko (15:54):

Sure. In the old way, it will be fairly cumbersome, because typically you would need to request
a new hardware, and then configure it, requests databases, and what have you, before you
can even start kind of your app development. Here in the new way, we use a cloud provider to
deploy our app soon. We have a very simple way for researchers that don't need to know
anything about the underlying infrastructure, they just focus on the logic of the app.

Roman Kouzmenko (16:29):

And then there's a way for them to push it, and then it becomes instantly available on the
cloud. And then we have a controlled process of course, to push it and make it available
externally. But that's more about governance rather than the technology. Overall, you can
build something like a simple app in a matter of hours on the data science platform.

Adam Bass (16:54):

Building an app in a matter of hours, amazing, and also necessary in a world where people are
constantly on their phones, and able to access information in seconds. | was left wondering
though about one big reason, some firms may have trouble moving away from on-premise
operations and proprietary software, why they remain as Dania put it during our interview,
server huggers, one word security. Are there security concerns by working in the cloud?

Roman Kouzmenko (17:28):

Well, of course they are, but they're not that different from the ones you have on-prem. And
secondly, typically the cloud providers would employ much larger security teams that look at
how to establish the best security practices than any kind of single company such as ours
would do on their own.

Roman Kouzmenko (17:55):

And of course it doesn't remove the need to have governance and controls on how someone
exposes different services on the cloud, so at least are secure. But overall, in terms of
securing kind of the infrastructure, updating the systems, patching for the latest
vulnerabilities, a cloud provider is better equipped, thanks to scale benefits than any given
company.
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Dania Kodeih (18:25):

Security is not a concern only for the cloud, and it's not really a concern that happens when
you start moving to the cloud. Security is a concern you carry forward, whether you having
applications in your on-premise data center or not. Frankly there's no difference, these cloud
companies have spent millions and millions of dollars on ensuring that their cloud
environments, and platforms, and data center is highly secure.

Dania Kodeih (18:50):

But it's also you as the provider, it's still your responsibility to ensure that your applications
and [inaudible 00:18:55] developing are secure. We used to talk about this as a defense in
depth, it's a common terminology used in security across all industries, but really it's the idea
that you want to secure your perimeter, you want to secure your system, you want to secure
your networks all the way down to that actual data sitting in the storage array on desk that
you're trying to ensure the consistency and security of that data.

Dania Kodeih (19:25):

What you want to do is assume that you are going to be hacked, assume that you are going to
be breached, and in addition to the security layers, build in the ability for you to quickly detect
when a breach has happened and be able to shut it down fast. That's the other side of it, as
you build observability, you build alerts, and validation, and all kinds of layers of detection into
your products and suits.

Dania Kodeih (19:54):

And when you're using the cloud, that is part of the framework that you have access to in a
cloud environment. Especially if you're using platform as a service tools, pass tools, because
they are designed to help you detect breaches and inappropriate access, as well as part of the
way they're building the cloud platforms. Overall, in a sense, it's actually easier to be safe and
secure in a cloud environment than it is on on-premise environment, where you could have
blind spots.

Adam Bass (20:26):

What became perfectly clear as | spoke to Dania and Roman, was that we are past the idea
that there's a choice here. It shouldn't come as any surprise either. From our discussions
around smart cities, to the tech revolution in China, and all the way into the metaverse, it's
clear, we are soaring into the cloud, an increasingly rapid pace. The choice at this point is
about how specifically to put it to use. And as each interviewed you to a close, | had to ask
what's next.

Dania Kodeih (20:59):

| don't know if that is necessarily next, | don't know, because it's growing in parallel as a sort
of separate space, but it's converging, but | don't know if you're paying attention to what's



MSCI é? TRANSCRIPT

going on in the loT space. That's also emerged very quickly. We went from the control system,
complex, isolated, and requires highly specialized skills to manage to this internet of things.

Dania Kodeih (21:24):

Now we have compute and sometimes cloud scale compute at the edge, that is bringing data
and computation and models and algorithms directly to where the data's being collected. In a
sense, that's also creating this entirely new space with smart cities, and I've seen that in the
manufacturing space like the smart factories, also in consumer devices like AR, VR, and even
self-driving cars.

Dania Kodeih (21:55):

The Al capability requires a lot of compute, what we're seeing is that the compute is also
shrinking. It can be at the site of data collection, and be able to also connect with the cloud so
you can do the training and sort of the bigger things that require the massive clusters. But
those two together are almost like two poles of one continuum that will be transforming our
real life very quickly and in a rapid pace.

Roman Kouzmenko (22:26):

And to be honest, it's really difficult to predict what the needs will be in the future. I'd say that
most likely it's going to be something that will come as a surprise to us. And so the important
thing is being ready basically to react and adapt to changes quickly.

Adam Bass (22:45):

That's all for this week, our thanks to Roman and Dania, and to all of you for listening. If you
like what you hear on Perspectives, please, don't keep it a secret. Subscribe, or leave a rating,
leave a comment, we would love to hear from you. Until next time, I'm your host Adam Bass,
and this is MSCI Perspectives. Stay safe.



M S C I TRANSCRIPT

About MSCI

MSClI is a leading provider of critical decision support tools and services for the global investment community.
With over 50 years of expertise in research, data and technology, we power better investment decisions by
enabling clients to understand and analyze key drivers of risk and return and confidently build more effective
portfolios. We create industry-leading research-enhanced solutions that clients use to gain insight into and
improve transparency across the investment process. To learn more, please visit www.msci.com.

This document and all of the information contained in it, including without limitation all text, data, graphs, charts (collectively, the “Information”) is the property of MSCI Inc. or its subsidiaries
(collectively, “MSCI”), or MSCI’s licensors, direct or indirect suppliers or any third party involved in making or compiling any Information (collectively, with MSCI, the “Information Providers”)
and is provided for informational purposes only. The Information may not be modified, reverse-engineered, reproduced or redisseminated in whole or in part without prior written permission
from MSCI.

The Information may not be used to create derivative works or to verify or correct other data or information. For example (but without limitation), the Information may not be used to create
indexes, databases, risk models, analytics, software, or in connection with the issuing, offering, sponsoring, managing or marketing of any securities, portfolios, financial products or other
investment vehicles utilizing or based on, linked to, tracking or otherwise derived from the Information or any other MSCI data, information, products or services.

The user of the Information assumes the entire risk of any use it may make or permit to be made of the Information. NONE OF THE INFORMATION PROVIDERS MAKES ANY EXPRESS OR
IMPLIED WARRANTIES OR REPRESENTATIONS WITH RESPECT TO THE INFORMATION (OR THE RESULTS TO BE OBTAINED BY THE USE THEREOF), AND TO THE MAXIMUM EXTENT
PERMITTED BY APPLICABLE LAW, EACH INFORMATION PROVIDER EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES (INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES
OF ORIGINALITY, ACCURACY, TIMELINESS, NON-INFRINGEMENT, COMPLETENESS, MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE) WITH RESPECT TO ANY OF THE
INFORMATION.

Without limiting any of the foregoing and to the maximum extent permitted by applicable law, in no event shall any Information Provider have any liability regarding any of the Information
for any direct, indirect, special, punitive, consequential (including lost profits) or any other damages even if notified of the possibility of such damages. The foregoing shall not exclude or
limit any liability that may not by applicable law be excluded or limited, including without limitation (as applicable), any liability for death or personal injury to the extent that such injury results
from the negligence or willful default of itself, its servants, agents or sub-contractors.

Information containing any historical information, data or analysis should not be taken as an indication or guarantee of any future performance, analysis, forecast or prediction. Past
performance does not guarantee future results.

The Information should not be relied on and is not a substitute for the skill, judgment and experience of the user, its management, employees, advisors and/or clients when making investment
and other business decisions. All Information is impersonal and not tailored to the needs of any person, entity or group of persons.

None of the Information constitutes an offer to sell (or a solicitation of an offer to buy), any security, financial product or other investment vehicle or any trading strategy.

It is not possible to invest directly in an index. Exposure to an asset class or trading strategy or other category represented by an index is only available through third party investable
instruments (if any) based on thatindex. MSCI does not issue, sponsor, endorse, market, offer, review or otherwise express any opinion regarding any fund, ETF, derivative or other security,
investment, financial product or trading strategy that is based on, linked to or seeks to provide an investment return related to the performance of any MSCI index (collectively, “Index Linked
Investments”). MSCI makes no assurance that any Index Linked Investments will accurately track index performance or provide positive investment returns. MSCI Inc. is not an investment
adviser or fiduciary and MSCI makes no representation regarding the advisability of investing in any Index Linked Investments.

Index returns do not represent the results of actual trading of investible assets/securities. MSCI maintains and calculates indexes, but does not manage actual assets. Index returns do not
reflect payment of any sales charges or fees an investor may pay to purchase the securities underlying the index or Index Linked Investments. The imposition of these fees and charges
would cause the performance of an Index Linked Investment to be different than the MSCI index performance.

The Information may contain back tested data. Back-tested performance is not actual performance, but is hypothetical. There are frequently material differences between back tested
performance results and actual results subsequently achieved by any investment strategy.

Constituents of MSCI equity indexes are listed companies, which are included in or excluded from the indexes according to the application of the relevant index methodologies. Accordingly,
constituents in MSCI equity indexes may include MSCI Inc., clients of MSCI or suppliers to MSCI. Inclusion of a security within an MSCI index is not a recommendation by MSCI to buy, sell,
or hold such security, nor is it considered to be investment advice.

Data and information produced by various affiliates of MSCI Inc., including MSCI ESG Research LLC and Barra LLC, may be used in calculating certain MSCI indexes. More information can
be found in the relevant index methodologies on www.msci.com.

MSCI receives compensation in connection with licensing its indexes to third parties. MSCI Inc.’s revenue includes fees based on assets in Index Linked Investments. Information can be
found in MSCI Inc.’s company filings on the Investor Relations section of www.msci.com.

MSCI ESG Research LLC is a Registered Investment Adviser under the Investment Advisers Act of 1940 and a subsidiary of MSCI Inc. Except with respect to any applicable products or
services from MSCI ESG Research, neither MSCI nor any of its products or services recommends, endorses, approves or otherwise expresses any opinion regarding any issuer, securities,
financial products or instruments or trading strategies and MSCI’s products or services are not intended to constitute investment advice or a recommendation to make (or refrain from
making) any kind of investment decision and may not be relied on as such. Issuers mentioned or included in any MSCI ESG Research materials may include MSCI Inc., clients of MSCI or
suppliers to MSCI, and may also purchase research or other products or services from MSCI ESG Research. MSCI ESG Research materials, including materials utilized in any MSCI ESG
Indexes or other products, have not been submitted to, nor received approval from, the United States Securities and Exchange Commission or any other regulatory body.

Any use of or access to products, services or information of MSCI requires a license from MSCI. MSCI, Barra, RiskMetrics, IPD and other MSCI brands and product names are the trademarks,
service marks, or registered trademarks of MSCI or its subsidiaries in the United States and other jurisdictions. The Global Industry Classification Standard (GICS) was developed by and is
the exclusive property of MSCI and Standard & Poor’s. “Global Industry Classification Standard (GICS)” is a service mark of MSCI and Standard & Poor's.

MIFID2/MIFIR notice: MSCI ESG Research LLC does not distribute or act as an intermediary for financial instruments or structured deposits, nor does it deal on its own account, provide
execution services for others or manage client accounts. No MSCI ESG Research product or service supports, promotes or is intended to support or promote any such activity. MSCI ESG
Research is an independent provider of ESG data, reports and ratings based on published methodologies and available to clients on a subscription basis. We do not provide custom or one-
off ratings or recommendations of securities or other financial instruments upon request.

Privacy notice: For information about how MSCI ESG Research LLC collects and uses personal data concerning officers and directors, please refer to our Privacy Notice at
https://www.msci.com/privacy-pledge.


http://www.msci.com/

