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[ Music |

Female Voice: You're listening to A/ the Credit, a monthly podcast series brought to you by PGIM Fixed
Income, an active global fixed income investment manager. And now your co-hosts, Senior Portfolio
Manager, Mike Collins, and Chief U.S. Economist, Tom Porcelli.

Mike Collins, CFA, Senior Portfolio Manager: Hello, welcome to .4/ the Credit®, PGIM Fixed Income's
monthly podcast. I'm Mike Collins, a Senior Portfolio Manager at PGIM Fixed Income. I'm delighted to
introduce my co-host for today, PGIM Fixed Income's newly appointed Chief U.S. Economist, Tom Porcelli.

Tom recently joined the firm after an already successful career at the Federal Reserve Bank of New York,
Merrill Lynch, and most recently, RBC Capital Markets. Welcome to A/ the Credit®, Tom.

Tom Porcelli, Chief U.S. Economist: Great to be here.

Mike: Yeah, over the past few decades, PGIM Fixed Income has been famously known for our long-
standing view that global interest rates, particularly in developed countries, would steadily decline and remain
at historically low levels. In fact, we've published several papers over the years to express that contrarian view,
in which we generally refer to that period of low range bound interest rates as the Low Ranger Era. However,
given substantial changes in geopolitics, fiscal policy, supply chain dynamics, energy transition dynamics,
labor markets and even climate related risks, we are now envisioning an interest rate environment that may
more closely resemble the regime prior to the period of ultra-low interest rates. One in which rates remain in
a somewhat higher and possibly more stable range. For example, we may see yields across the U.S.
Government Yield Curve drifting within a range of, say 3-5%, for the intermediate future. We're referring to

this likely next interest rate regime as the High Plains Drifter Period.

Tom: Awesome. Thank you, Mike. And so, to tie all this together, our guest today recently penned a paper
titled, From Low Ranger to High Plains Driffer, which details the evolution of our interest rate outlook and
inspired the discussion we're planning on having here today. So let me introduce Robert Tipp, PGIM Fixed
Income's Chief Investment Strategist and Head of Global Bonds. Robert has been one of the primary
architects of PGIM Fixed Income's long-term strategic interest rate views. Welcome, Robert. Great to have

you.
Robert Tipp, CFA, Chief Investment Strategist and Head of Global Bonds: Thanks, Tom.

Mike: Yeah, so Robert, Tom and I are here to give you all the credit. Now, let’s jump right in. Robert, you
have certainly been our de facto bond market historian over the years, and I actually did a little digging myself
and found that the Lone Ranger actually made its debut on the radio in 1933, almost exactly 90 yeats ago today,
and Clint Eastwood's High Plains Driffer, the famous movie, was released almost exactly 50 years ago today, in
1973. So certainly, a timely metaphor transition if you will.



Tom: And you had all that in mind, of course.
Robert: Absolutely.

Mike: Yeah, so interest rates are back, right around that 4% percent long-term central tendency. And as you
like to say, in fixed income, yield is destiny. So why don't we start off just by reminding the audience of the
driving forces behind our previous low for long, low ranger view. And how did that ultra-low interest rate

environment work out?

Robert: Sure, Mike. Yeah thanks. So, you know when we started in on this say three decades ago and we're
looking at the market, first of all we were out of that 3-5% range, that was a level of interest rates that had
never been seen before in the wotld's leading bond markets for any sustained petiod of time. Especially in the
absence of a war. So, we're on our way back down to that range, and it was clear there were demographic
arguments of why we should expect to be back in that range, and then as the decades wore on, additional
reasons for that ongoing bull market came to the fore. Private sector debt levels were piling up higher and
higher, which probably reduced the equilibrium level of interest rates, and eventually, China came into the
World Trade Organization (WTO) with the widespread use of the internet, the internet created a lot of
downward price pressures as well. Low interest rates, low inflation, below target, and inflation targeting
became all the vogue. And so that nexus brought us into that really low range, we could identify those factors
as we went along. From an investment standpoint, to be long duration during that period, whether you're
buying the 8’s of 21 and 1991, or whatever on the way down, you were picking up yield, yield curve was
positively slow. You're getting roll down, and then on the off chance, the economy took a dive, we'd seen
from Allen Greenspan, from his early days in 1987, he was going to cut interest rates and there was a put and
being long duration was part of that. So that was something that worked very well throughout that entire
period, until we changed views, the environment changed, in the first quarter of last year. So, at the end of
that period, with the inflation below target, the world had gone into a fiscal retrenchment, circa 2011, 2012,
after the Eurozone crisis, they went into cutting spending, raising taxes in the midst of a recession. The
United States, you may recall, something on the fiscal austerity side, the sequester in 2012. So, we were locked
in a below target inflation environment. In 2012, the United States joined the crowd with inflation targeting
and that kicked off a monomania of central bankers that were below 2% percent inflation, that were fixated
on getting to higher levels. And in the case of the Europeans, we wrote that paper back in 2014, Ewurope into the
1 ozd. That brought on a period of time where their markets averages below zero interest rates as the ECB
drove the interest rates down, culminating 17 trillion in negative yielding debt. As if having negative interest
rates and burning people's money would inspire them to go spend more out of their retirement savings which
they were no longer able to accumulate. It created a very hazardous era but we're really locked in that and we
could see that from 2011, 2012 onward we were going to be stuck there until we had some cataclysmic
change in the markets that brought higher growth, higher inflation, and freedom for central bankers to raise

rates.

Tom: Yeah, and of course that has now happened, right? And so here we are, right? So now rates are well-
above 4% across the entire U.S. curve and has risen by hundreds of basis points in other, most other
countries. Meanwhile, some of the secular forces that prevailed in the low ranger period, aging workforces,
high debt levels, are still in place. So, Robert, what are the conditions you expect to prevail over say the next

5-10 years that will support higher rates, or are these higher rates doomed to fall back down?

Robert: Sure, so some of these things have brought really low prices, like China coming into WTO, have

been replaced with friendshoring, a desire to have more robust supply chains, and those things create
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investment, and frankly, a little bit less efficient solutions, a little bit higher prices. That's one of them. Post-
pandemic periods are notorious for having higher rates of growth and for having upward wage inflation.
Another thing that had depressed interest rates, that fiscal retrenchment, boy, fiscal retrenchment is over.
Fiscal is wide open, whether it's spending on renewables, it's creating a lot of CapEx, so a complete change
on that front. And the inflation has risen above target and central banks have been given free rein, even if it
means economic pain to get interest rates up high enough to get inflation down. So, I think those conditions
have been met. The debt burdens have shifted around, the public side is going wild, the private side is pretty
clean though. The financial crisis ushered in 10 years of subpar growth and while the private sector worked
itself out—banks recapitalized, cleaned up their assets, households cleaned up, corporations cleaned up, and
then everybody has been extremely cautious for the last few years because we're coming out of a pandemic,
had a war start, had interest rates going up, everybody's been warned, things are going to be terrible, there's
going to be recessions. So, I think this is an environment that can actually sustain the higher rates. The last
one, the demographics. There's been record immigration in a number of countries—the U.S., UK, Australia,
Canada—and there are a lot of forces in the world that are causing that, in some places those people are
coming into the workforce, in other places they're students, a lot of variations on that. But it does tend to
create growth, a little bit higher inflation, and a different population dynamic than a static system with an
aging demographic would bring you.

Mike: So, Robert, what is the Fed and other central banks' role at this point? You have these deeply inverted
yield cutves, right? Does that mean either that they're prone to cut aggressively in the neat term or is it a sign

of a recession to come?

Robert: Sure, well, I think historically that when central banks have hyped a lot, especially during this post
war period where interest rates were falling and debt was piling up, usually they'd hike interest rates a lot like
in the '80s let's say, and they would run into an iceberg of underlying problems and the whole thing would
melt down. But there have been soft landings in the mid-'90s. But as a practitioner in the bond market, not an
economiist, it looks to me like the Fed has hiked over 500 basis points, ECB has hiked over 400 basis points,
central banks have gone to town. Most of this hiking cycle, I mean it's got to be behind us. You're seeing a
response, looks to me like in the economies, you're somewhere near a peak in interest rates. I think that is
why we have an inverted cutve this time. Is that people see this and they know we're somewhere in the
vicinity of a peak in interest rates, and I actually need the high income for a very long time and therefore, I
need to extend duration, even if it means taking a bite out of the yield in some way, shape, or form? I think
this time that's what's driving the inversion and actually, if you go back long enough over the decades and

centuries, you can see comparable periods but I think that's what's driving it, not the recession.

Mike: And Tom, you were, obviously a market analyst at the Fed and you're our Fed watcher and a real
economist, does that sound reasonable to you that the Fed can keep interest rates maybe near or around 5%

or at least above 3% let's say, for the next 5 or 10 years and not get back to their long-term target of 2.5%?

Tom: Yeah, so I think that this is such an important idea, right? Because I think for a lot of people, their view
is colored by the idea of well “Hey, when the Fed has cut rates the last couple of times, they get down to
zero.” That is atypical. Right, I mean in the history of the Fed, those are the only two times it happened, and
they were massive events. It was the GFC, the Great Financial Crisis, and the pandemic. So, I think getting
back down to sort of anything resembling zero in the more immediate term, short of a major event
happening, I think is incredibly unlikely. So, when we think about the Fed, in this cycle, and when they finally
do start cutting, I think it's going to be incredibly modest. I mean I think Robert rightly highlighted sort of
the mid-'90s period, I think that is a useful way of framing the Fed conversation today, where the Fed
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basically cut 75 basis points or so, I can easily see that playing out. And again, just to be clear on that point,
that's very consistent with the idea that whatever slowing we do have in front of us, it's not going to be big

and aggtressive, so the Fed's reaction function doesn't have to be big and aggressive.
Mike: Makes sense.

Tom: So, Robett, you've had a knack for taking a contrarian stance and getting it right, how's it possible that

the market can be so wrong?

Robert: The markets are amazing and has a way of making you feel like an alien that just landed from outer
space, or at least in my case. That's how it's been. Because if you think about that petiod from 1980 all the
way down until 2022, with the positively slow yield curve suggesting rates were going to go up when in fact,
they were falling the entire time. And there were economic advantages to being long. And that 40-year period
came after two decades of rising interest rates with often inverted yield curves. So, the yield curve pointing
down and yields actually moving up. I think right now we have one of those kind of counterintuitive periods
where the awkwardness is that the yield curve is concave up. It's arched upward and it tends to be arched
downward. So, I think that markets ate assuming there's going to be a recession, they're betting that there's
going to be a drop in the next one, two, three, four, five years down into the 3s, when the best approach to
the market I think is to be in the matket. Yields are high, they are hundreds of base points higher than they've
been, for 10-plus years, they're back at 2002 levels, you'te not at zero or minus, or 1 and or 2 and, you're at 5
and percent on the U.S. market. And that's what's going to be earned but you need to be careful on how you
position on the yield curve. And if past is prologue, having effectively an incorrect forecast built into the

market seems to be something that can persist for years and even decades.

Mike: To that point, Robert. The yield cutrve is deeply inverted, right? A lot of our global clients, big
institutional clients, high net worth individuals are kind of piling into the highest yielding part of the yield
curve, right, we're on an ex ante basis at least, it looks like they're going to have the highest return, I mean,

how do you respond to folks who are employing that type of strategy?

Robert: Sure, I can remember circa 2000, being with you in other countries and talking about the appeal of
hedged foreign bonds, even though there was on a static basis, instantaneously no hedge deal pickup, but the
fact is, when you're at a flat curve, inverted curve, you're usually at a peak in interest rates, there's going to be
capital appreciation ahead. So, if you look at the long-term, what's tended to happen is the curve reverts to a
positive slope and yields tend to come down a bit from this kind of an environment, so that's a plus. The
other is if you are in the full fixed income market, the frontend is really picked over, the money market area
does not leave a lot on the table in terms of alpha opportunities. If you're extending out into the spread
sectors, whether they're investment grades, structured products, corporate bonds, or below investment grade,
ot hard currency emerging markets and so on, high yield corporate bonds. The yield pickups, they translate
into higher returns over time, there's also more alpha opportunities in those sectors. So, I think that the
record of time is really proven that once fixed income has revalued and you've been through a rate hiking

cycle, it really pays to be in the full market and not just in the frontend of the curve.

Tom: I just think that all of that is super interesting. We've obviously talked a lot about interest rates, what
would you say makes up an optimal fixed income portfolio today, and with regard to duration, both in the
U.S. and internationally, yield curve positioning, credit risk, credit spreads on those corporate bonds don't

seem cheap.
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Robert: Right, well I think there's a tendency you know, with the spread markets, to rapidly widen out to
extreme levels in a crisis and then spend a very long time first moving to average levels and then getting
tighter than average. So, there's a good chance that given what we've seen in markets say over the last year,
that the biggest enemy of the market has been volatility. And so, when rates go up, we see taper tantrums last
year, 2013, 2018, when the markets calm down, the spread product tends to see a search for yield take hold,
and corporate fundamentals, as I mentioned in a lot of areas, actors have been, economic actors, whether it
be corporations, but lenders have been very cautious in their activities so there's a lot of decent credits that
can make it through a slower economic cycle. So, I think that credit is poised to have good performance, as
spreads remain range bound to tighter on average, and on the yield curve, that it's going to be a tactical
market. It may be a steep one today, maybe a flat one tomorrow, may be a little bit on the long side, little bit

on the short side, but from a strategic perspective, fixed income is at a very attractive level.

Mike: And of course, in the portfolios, the big, large domestic, global, multi-sector portfolios, Robert, that
you and I co-manage, we've been positioned accordingly, right? On the duration side, we've been neutral, give
or take, we've been short duration quite a bit at certain points this year, is that concave downward yield curve
corrects, and that's worked to some extent, and in some cases when rates get to the higher end of the range,
we've covered that. On the credit sectors, we've been pretty constructive, right? We own a lot and ate
overweight a lot of high quality credit, some in investment grade corporates as you mentioned, some in AAA
structure products, some in our favorite high yield bonds, so thete's a lot of yield, a decent amount of spread,
and a lot of alpha opportunities on the table. So, we're taking advantage of those across the board. So, you
laid out a really reasonable base case, right? That you know, heck, maybe rates do stay a little bit higher than
longer, maybe economy doesn't have these big tipping points that cause a deep existential credit crisis, but
things happen, right? And we've seen these throughout our careers and you get surprised. So, there are risks,
right, there are upside risks and we could be sitting here in a year from now and growth in the U.S. could be
between 2% and 3% and inflation could be stuck at 4%. Right? And the funds rate, heck, could be at 6%.
And obviously there's those downside risks; global growth is slowing and mistakes happen, and they are non-
linear, right? And the unemployment rate starts going up and it goes up a lot. Right? So how do you think
about those different scenarios, maybe what kind of probability would you put on that upside and downside

and how would fixed income in general perform maybe in each of these different scenarios?

Robert: Sure, yeah, I mean obviously as portfolio managers we'll stay attuned as best we can to the data that's
coming in and all the signs that we can read to adjust the portfolio accordingly, but once you're up at these
yield levels, you have more room for error if you will. I mean interest rates are not going to go up another
five percent. They could go up another hundred basis points at the Fed Funds point, they'll probably go up
less at the long end of the curve. Could that be jarring for spread product? It could, but is it going to render
the vast majority of the credit universe un-investable, I'm highly skeptical of that. I think it would create
opportunities in a taper environment. So, to have a moderate or moderately high exposure to spread sectors
here, will leave you in a position where you could add in a taper tantrum kind of environment, being tactical
on duration could give us the ability to add. If and as rates are high or to be underweight duration, as we see
rates as getting to the overvalued part of the curve, end of the range like we saw after the SVB crisis. The
downside risks I think that there are opportunities in every sector where we see things that look like good
value that are reasonably defensive that would make it through a recession, so hopefully downside scenario, it
may have price volatility for those but we would end up capturing our incremental spread by remaining fully
invested in the market and keeping in mind that a recession could bring lower rates. Interest rates have risen a

lot, that we need to be attuned to that, and if there's an opportunity to stay long duration, say as was the case
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going into the pandemic, that we may need to do that as a hedge against the spread product in the portfolio if

and as.
Tom: So, as we wrap this up, what final thoughts would you leave us with?

Robert: Sure, I think two things: one would be it looks like we'te back up in that normal range for yields,
back up into that three to five range, things have been reset, and frankly, in DM economies that are aging,
that are under saved, having a higher interest rates on average, if those can be maintained, is going to be a
much healthier backdrop. But for fixed income, having those high yields make it very likely over the next five,
ten years that we're going to have much higher returns to what we've seen over the last 10 yeats, and that'll be
the case in the U.S., will be the case in European markets, and that thete's a period here, like we saw in the
mid-'90s, where we could be in for an unusual period of stability as well. But we'll stay tuned in terms of the
volatility. But fixed income is re-valued and it's noteworthy that cash temporatily, those yields are very high,
that may not be sustained, and in the case of equities, they have not visibly revalued to the cheap end of their
range. So fixed income really looks like in the abstract is attractive, but also on a relative basis to other asset

classes, is really well-positioned at this point.

Mike: Yeah, thank you for those final thoughts, Robert. So, as we conclude, I'd like to quickly summarize the
key points we covered today. First, interest rates have reverted back to historically normal ranges, following
the period of ultra-low interest rates. The conditions that have spurred the increase in interest rates may
actually prevail for an extended period. The higher level of interest rates combined with solid credit
fundamentals and moderating rate volatility, should actually support credit markets. Forward looking
expected returns for fixed income are actually really compelling across a variety of different potential

economic scenatios and as we all know, in fixed income, yield is destiny.

Tom: And there you have it. For more great insights from PGIM Fixed Income, please visit
pgimfixedincome.com. There you'll find Robert's paper, which inspired today's conversation, From Low Ranger
to High Plains Drifter, along with a ton of timely, quick hitting thought leadership, including blogs and podcasts

and webcasts.

Mike: So, thank you, Robert and Tom, for co-hosting with me today. And to all of our listeners, thank you

again for your loyalty and until next time.

Female Voice: We hope you enjoyed today's podcast. Subscribe to keep up with the latest episodes of All
the Credit. For more insights on thought leadership visit pgimfixedincome.com. Have an idea for a podcast
topic ot guest? Email us at fixedincomerequest@pgim.com. or email your account manager or sales
representative at PGIM Fixed Income. This podcast is intended solely for professional investor use. Past
performance is not a guarantee of future results. All investments involve risk including the loss of capital.
This material is not for distribution to any recipient located in any jurisdiction where such distribution is
unlawful. This podcast includes the views and opinions of the authors and may not reflect PGIM Fixed
Income's use. PGIM and its related entities may make investment decisions that are inconsistent with the
views expressed herein. This podcast should not be reproduced without PGIM's prior written consent. No
liability is accepted for any direct, indirect, or consequential laws that may arise from the use of any
information contain in or derived from this podcast. PGIM Fixed Income is not acting as your fiduciary. The
contents are for informational purposes only, are based on information available when created and are subject
to change. It is not intended as investment, legal, or tax advice and does not consider a recipient's financial
objectives. PGIM Fixed Income is a business unit of PGIM, the global asset management business of
Prudential Financial Inc. which is not affiliated in any manner with Prudential PLC Incorporated in the
United Kingdom or with Prudential Insurance Company, a subsidiary of M&G plc Incorporated in the
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United Kingdom, Copyright 2023. The PGIM logos and the Rock symbol are service marks of PGIM and its
related entities registered in many jurisdictions worldwide.

[ Music |
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IMPORTANT INFORMATION

Source(s) of data (unless otherwise noted): PGIM Fixed Income, as of September 21, 2023.

For Professional Investors only. Past performance is not a guarantee or a reliable indicator of future results and an
investment could lose value. All investments involve risk, including the possible loss of capital.

PGIM Fixed Income operates primarily through PGIM, Inc., a registered investment adviser under the U.S. Investment Advisers Act
of 1940, as amended, and a Prudential Financial, Inc. (“PFI””) company. Registration as a registered investment adviser does not imply
a certain level or skill or training. PGIM Fixed Income is headquartered in Newark, New Jersey and also includes the following
businesses globally: (i) the public fixed income unit within PGIM Limited, located in London; (i) PGIM Netherlands B.V., located in
Amsterdam; (iii) PGIM Japan Co., Ltd. (“PGIM Japan”), located in Tokyo; (iv) the public fixed income unit within PGIM (Hong
Kong) Ltd. located in Hong Kong; and (v) the public fixed income unit within PGIM (Singapore) Pte. Ltd., located in Singapore
(“PGIM Singapore”). PFI of the United States is not affiliated in any manner with Prudential plc, incorporated in the United
Kingdom or with Prudential Assurance Company, a subsidiary of M&G plc, incorporated in the United Kingdom. Prudential, PGIM,
their respective logos, and the Rock symbol are service marks of PFI and its related entities, registered in many jurisdictions
worldwide.

These materials are for informational or educational purposes only. The information is not intended as investment advice and is not a
recommendation about managing or investing assets. In providing these materials, PGIM is not acting as your fiduciary. PGIM Fixed
Income as a general matter provides services to qualified institutions, financial intermediaries and institutional investors. Investors
seeking information regarding their particular investment needs should contact their own financial professional.

These materials represent the views and opinions of the author(s) regarding the economic conditions, asset classes, securities, issuers
or financial instruments referenced herein. Distribution of this information to any person other than the person to whom it was
originally delivered and to such person’s advisers is unauthorized, and any reproduction of these materials, in whole or in part, or the
divulgence of any of the contents hereof, without prior consent of PGIM Fixed Income is prohibited. Certain information contained
herein has been obtained from sources that PGIM Fixed Income believes to be reliable as of the date presented; however, PGIM
Fixed Income cannot guarantee the accuracy of such information, assure its completeness, or warrant such information will not be
changed. The information contained herein is current as of the date of issuance (or such eatlier date as referenced herein) and is
subject to change without notice. PGIM Fixed Income has no obligation to update any or all of such information; nor do we make
any express or implied warranties or representations as to the completeness or accuracy.

Any forecasts, estimates and certain information contained herein are based upon proprietaty research and should not be interpreted
as investment advice, as an offer or solicitation, nor as the purchase or sale of any financial instrument. Forecasts and estimates have
certain inherent limitations, and unlike an actual performance record, do not reflect actual trading, liquidity constraints, fee. These
materials are not intended as an offer or solicitation with respect to the purchase or sale of any security or other financial instrument
or any investment management services and should not be used as the basis for any investment decision. PGIM Fixed Income and its
affiliates may make investment decisions that are inconsistent with the recommendations or views expressed herein, including for
proprietary accounts of PGIM Fixed Income or its affiliates.

Investing in the bond market is subject to risks, including market, interest rate, issuer, credit, inflation risk, and liquidity risk. The
value of most bonds and bond strategies are impacted by changes in interest rates. Bonds and bond strategies with longer durations
tend to be more sensitive and volatile than those with shorter durations; bond prices generally fall as interest rates rise, and low
interest rate environments increase this risk. Reductions in bond counterparty capacity may contribute to decreased market liquidity
and increased price volatility. Bond investments may be worth more or less than the original cost when redeemed. Mortgage- and
asset-backed securities may be sensitive to changes in interest rates, subject to early repayment risk, and while generally supported
by a government, government agency or private guarantor, there is no assurance that the guarantor will meet its obligations. High
yield, lower-rated securities involve greater risk than higher-rated securities; portfolios that invest in them may be subject to greater
levels of credit and liquidity risk than portfolios that do not. Investing in foreign-denominated and/or -domiciled securities may
involve heightened risk due to currency fluctuations, and economic and political risks, which may be enhanced in emerging markets.
Currency rates may fluctuate significantly over short periods of time and may reduce the returns of a portfolio. Commodities contain
heightened risk, including market, political, regulatory and natural conditions, and may not be suitable for all investors.
Diversification does not ensure against loss.

In the United Kingdom, information is issued by PGIM Limited with registered office: Grand Buildings, 1-3 Strand, Trafalgar
Square, London, WC2N 5HR.PGIM Limited is authorised and regulated by the Financial Conduct Authority (“FCA”) of the United
Kingdom (Firm Reference Number 193418). In the European Economic Area (“EEA”), information is issued by PGIM
Netherlands B.V., an entity authorised by the Autoriteit Financiéle Markten (“AFM”) in the Netherlands and operating on the basis of
a European passport. In certain EEA countries, information is, where permitted, presented by PGIM Limited in reliance of
provisions, exemptions or licenses available to PGIM Limited including those available under temporary permission arrangements
following the exit of the United Kingdom from the Eutopean Union. These materials are issued by PGIM Limited and/ot PGIM
Netherlands B.V. to persons who are professional clients as defined under the rules of the FCA and/or to persons who are
professional clients as defined in the relevant local implementation of Directive 2014/65/EU (MiFID II). In Switzerland,
information is issued by PGIM Limited, London, through its Representative Office in Zurich with registered office: Kappelergasse 14,
CH-8001 Zurich, Switzerland. PGIM Limited, London, Representative Office in Zurich is authorised and regulated by the Swiss
Financial Market Supervisory Authority FINMA and these materials are issued to persons who are professional or institutional clients
within the meaning of Art.4 para 3 and 4 FinSA in Switzerland. In certain countries in Asia-Pacific, information is presented by
PGIM (Singapore) Pte. Ltd., a regulated entity with the Monetary Authority of Singapore under a Capital Markets Services License to
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conduct fund management and an exempt financial adviser. In Japan, information is presented by PGIM Japan Co. Ltd., registered
investment adviser with the Japanese Financial Services Agency. In South Korea, information is presented by PGIM, Inc., which is
licensed to provide discretionary investment management setrvices directly to South Korean investors. In Hong Kong, information is
provided by PGIM (Hong Kong) Limited, a regulated entity with the Securities & Futures Commission in Hong Kong to professional
investors as defined in Section 1 of Part 1 of Schedule 1 of the Securities and Futures Ordinance (Cap.571). In Australia, this
information is presented by PGIM (Australia) Pty Ltd (“PGIM Australia”) for the general information of its “wholesale” customers
(as defined in the Corporations Act 2001). PGIM Australia is a representative of PGIM Limited, which is exempt from the
requirement to hold an Australian Financial Services License under the Australian Corporations Act 2001 in respect of financial
services. PGIM Limited is exempt by virtue of its regulation by the FCA (Reg: 193418) under the laws of the United Kingdom and
the application of ASIC Class Order 03/1099. The laws of the United Kingdom differ from Australian laws. In Canada, pursuant to
the international adviser registration exemption in National Instrument 31-103, PGIM, Inc. is informing you that: (1) PGIM, Inc. is
not registered in Canada and is advising you in reliance upon an exemption from the adviser registration requirement under National
Instrument 31-103; (2) PGIM, Inc.’s jurisdiction of residence is New Jersey, U.S.A.; (3) there may be difficulty enforcing legal rights
against PGIM, Inc. because it is resident outside of Canada and all or substantially all of its assets may be situated outside of Canada;
and (4) the name and address of the agent for service of process of PGIM, Inc. in the applicable Provinces of Canada are as follows:
in Québec: Borden Ladner Gervais LLP, 1000 de La Gaucheti¢re Street West, Suite 900 Montréal, QC H3B 5H4; in British
Columbia: Borden Ladner Gervais LLP, 1200 Waterfront Centre, 200 Burrard Street, Vancouver, BC V7X 1T2; in Ontario: Borden
Ladner Gervais LLP, 22 Adelaide Street West, Suite 3400, Toronto, ON M5H 4E3; in Nova Scotia: Cox & Palmer, Q.C., 1100
Purdy’s Wharf Tower One, 1959 Upper Water Street, P.O. Box 2380 - Stn Central RPO, Halifax, NS B3] 3E5; in Alberta: Borden
Ladner Gervais LLP, 530 Third Avenue S.W., Calgary, AB T2P R3.

© 2023 PFI and its related entities.
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