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[ Music ]  

Announcer voice: You're listening to All the Credit, a monthly podcast series brought to you by PGIM, an 

active global fixed income investment manager. 

Brian Barnhurst, CFA, Head of Global Credit Research: Welcome to the All the Credit®. I am Brian 

Barnhurst, Global Head of Credit Research at public fixed income. Today's episode continues our look at the 

evolution of credit markets. At first blush, systematic strategies may seem out of place in a largely 

fundamental investment shop, but the reality is that fundamental insights and analysis are the building blocks 

of many systematic strategies. To break down the asset class and our approach to systematic investing, I'm 

fortunate to be joined by Tyler Thorn, Portfolio Manager on the Multi-Sector team and the lead Portfolio 

Manager on our systematic strategies. Tyler, welcome to the podcast. 

Tyler Thorn, Multi-Sector Portfolio Manager: Thanks. Happy to be here. 

Brian: Systematic investing is sort of a catchall buzzword. To level set, help us break down the universe of 

systematic and programmatic investing. 

Tyler: Yeah, systematic investing is definitely becoming a bit of a buzz word. It's almost like the word 

"privates." And it can come to mean almost everything and nothing. But the one unifying thing that's true for 

all systematic investing is that its rules based. There are certain criteria that when they happen, you're going to 

try to buy something or you're going to try to sell that thing. When thinking about that world, I think that you 

can really break it down further into two axes. One is what type of investing are you trying to do, all the way 

from really broad macro, where is the S&P 500 going, where is 10-year Treasuries going, all the way down to 

really micro, where are board bonds going or even where is five-year Ford going versus five-year GM. On the 

other side of that, you also have how frequently you're trading, which is correlated to and would be also 

causal with how much of fundamental theory you have in the investments you're making versus how much of 

a purely black box investing style you have. If you're trading every second, think about high frequency traders, 

they don't need to have a fundamental thesis about what they're doing. They have a large enough sample size, 

enough data that they can consume that it's really just getting the smartest, fastest computers all in one place, 

grabbing the best data you can get, and you create alpha that way. If you have less data available to you, think 

about fixed income credit where bonds mostly trade over the phone and you maybe get one good price a 

month, you want to be slower in how you're executing and you also want to be more fundamental bottom up 

understanding the reasons why a trade would work before you put it on. You don't have enough data just to 

data mine everything and know it's going to work. You actually need to think why should this work before 

you do any study. Traditional equity factors actually fall a little bit more into that world. Value, momentum, 

all those are things that have a strong thesis about why they should work. Even something like beta, kind of 

the low beta versus high beta stocks, as that fundamental thesis. 
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Brian: Our strategy clearly leans away from black box and towards fundamentally derived. To start, help us 

think through how you navigate the fundamental views across the shop. We've got hundreds of portfolio 

managers, analysts, economists, strategists. You have access to an abundance of information, fundamental 

analysis and signal. How do you distill all of that information into investment ideas and ultimately then into 

programmatic strategy? 

Tyler: Yeah. So what I try to do is talk to as many people as possible and understand how they're thinking, be 

in as many meetings as possible, listen not just to what their views are, but listen to how they're trying to 

come up with those views. It would be great if we had a strategy that was somehow called "systematic" that 

was do whatever Brian thinks is great. 

Brian: I do like that strategy. 

Tyler: But, instead, what we're trying to do is effectively recreate how Brian thinks. We're focusing a little bit 

more on the macro sides of the world so it's less going to be exactly how we're thinking at an issuer level, but 

it is really replicating the signals, the thoughts, the ideas that are in everyone's head. Maybe it's a little bit more 

of replicate how Robert Tipp thinks or how Deloitte thinks. And the idea is to take what someone's saying 

and say, "Can I get this thought into a rules-based pattern?" And if I can, there's lots of cool things that you 

can do from that. One is I can back test it because even the best of us, maybe nine of 10 of our thoughts are 

perfect, but you can figure out which of those nine of the 10 have worked historically. You can figure out 

maybe when do they work best, when does this signal flag that you really want to be paying attention to it and 

when does it not. The best thing about it is then you can have it go on auto. So if you're looking at 100 

different signals, if you're a macro person, you're looking at a bunch of different labor signals, a bunch of 

different inflation signals, you have a lot of things that are all going in your head, it's hard to focus on all of 

them at once. You're going to end up coalescing on some smaller number of things that are easier to tell a 

story with now. Whereas a machine can look at what every single data point is every single day and it can tell 

you in the aggregate what to do. And so it has that broader set of focus. And what comes along with that is a 

higher level of discipline. And what I mean by that is often these systematic strategies are really capturing 

human behavioral bias. And what that ends up meaning is that you're usually going to put a trade on at the 

time that it's the most scary to put a trade on. And, as a person, making that decision in the moment is really 

difficult to do. We're able to much better, six months before the signal is going to flag, a year before the 

signal flags, two years before it flags, have already sat down, thought through the signal, gone, "How does this 

perform historically? How well do we think it should do? How much risk should be on it?" And then, when 

that moment comes, the computer can tell you buy it now or sell it now in a much more rational, calm kind 

of way. 

Brian: So as you're systematizing fundamental views, at any given time, how many ideas are you testing and 

evaluating? And then how many positions or trades might be on in the strategy at any given point in time? 

Obviously, it's fluid, it moves around, but, high level, help us think about the scale. 

Tyler: I would say we have probably 20ish trades that we're actively having in portfolios. Any given year, I 

think I want to add two to four trades. We're not shooting for the moon there. And we really want every 

trade that we put on to work so we have a really high bar there. Would much rather miss something that has 

positive alpha than to put on a bunch of things that don't. And then the trades that we do split up into two 

categories, trades that I would say always have a position on and trades that more tactically time the markets 

sometimes are in, sometimes are out. In effect, it's usually about half of each, so 10 that are always in the 

market and 10 that are tactically timing the market. Of those 10 that are tactically timing the market, some are 
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in and out for very brief periods, let's say six are that, and then four tend to be in for longer periods, out for 

longer periods. So, at any given time, you probably have 12 strategies on and sometimes that could spike up 

to 15-16 that are giving you a position on any given day. Now, the number of positions could be hundreds or 

thousands because some of these strategies are trading big, broad sections of the credit markets and so if you 

sell or buy the high yield index, functionally, you're actually doing hundreds or thousands of securities. 

Brian: Interestingly, your approach to what types of positions you put on programmatically aligns with how 

we think about fundamental investing. From an analyst standpoint, if the generic analyst covers, let's say, 50 

names, our expectation isn't that the analyst has a view on 50 things, but where we do have very strong 

positive views and conviction and very strong negative views and conviction, we want to make sure we 

express those views in the portfolios and really minimize our exposure to in either direction situations where 

we don't have an formational advantage, a strong view, a competitive advantage in terms of analysis, et cetera. 

So a lot of alignment from a philosophical standpoint around fundamental and systematic, which is 

interesting. So you work through the shop, you pull out fundamental ideas, insights. I imagine you test dozens 

and dozens of strategies and approaches and trades. How do you adjust for and protect against false positives 

and false negatives when evaluating strategies to potentially put into portfolios? 

Tyler: Yeah, I think that part of it is actually you're trying to test as few things as possible. It's not just that 

you want to have a really high bar before anything can go into a portfolio. We actually want to have a really 

high bar before anything can even get tested. It's a really dangerous game and actually a really easy thing to do 

if you're testing enough things to find a lot of things that will pass any level of statistical significance test that 

you have. Even if you're thinking 99.99% statistically significant, especially in a world that is so non-normally 

distributed as finance, I could find you several of them today. And so the first thing is actually to cut down on 

a number of things that we're testing and only test things where we think there's a strong fundamental thesis 

about why should this work. You need to actually understand the mechanism before it happens. Once we test 

it, the initial obvious thing is just, "Is it statistically significant?" A separate question that is often aligned with 

that, but not always the same, is, "Is it worthwhile to do?" So not just is it statistically significant, but are the 

returns high enough on a risk-adjusted basis that it's contributive to the portfolio. The final thing that we like 

to do, and it doesn't work for every trade, but it is our ideal, is to be able to have other questions that you can 

ask around how the trade is working to get you to have a higher level of confidence in that it is working. So 

not just looking at the returns, but are there ancillary other things you would expect to see that then prove 

out to be true? So you might have a view on what would happen going into an event and that might be your 

strategy. But, if going into it something's supposed to happen, then going out of the event probably 

something else is supposed to happen. And so does what happened after comport with what you were 

expecting given what happened before? Often you can look at trade volumes and say, "We think that there's a 

technical that's being driven in the market because investors behave this way and, therefore, have a lot of 

appetite on these days or a lot of supply on these days." And you can go and test that and see do you actually 

notice that these days in the market something interesting is happening that wouldn't have happened in other 

periods. There's a liquidity bias. And so you have an expectation that this one liquid instrument might be 

doing something interesting on a certain period of time, does the same thing happen in the illiquid 

instruments or maybe does something different happen in the illiquid instruments in a way that you would 

expect. Your whole focus was, "Well, this thing's liquid and everyone's moving it so that's causing it to have 

this differentiated return." If everything else had the same differentiated return, then your thesis no longer 

holds. 

Brian: Tyler, can you give us a sense of the types of strategies and trades that you tend to favor in the book 

and the types that you tend not to favor over time? 
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Tyler: Yeah. So I alluded to it earlier, but I think where we're probably most off market is we're trying 

actually not to do the more detailed choosing the best issuers or choosing the best bond types of trades. We 

leaned a little bit more macro in our trades. And I'll define that as, one, market goes one way or market goes 

the other way or, two, big macro, different sectors trading against each other. So think about up in quality 

versus down in quality, out the curve versus in the curve, synthetic versus cash, how all those trades will 

behave. The reason that we have a focus there is that the data is much better there. The data on individual 

bonds and individual bond prices historically is really bad. And you'll see people saying there's better price 

discovery now because of the ETF machine, but I would argue that actually the advent of PTs and the advent 

of ETFs might cause better price discovering at the aggregate index level, although I think I'd still have some 

questions there, but it doesn't at the individual bond level. In fact, if no one's trading individual bonds, then 

there's no price discovery at the individual bond level, there's only price discovery at the index level. And so 

we've been avoiding that sector of systematic trades. One, we have an entire floor here of people doing those 

bottom-up analysis anyways and we think they do a really good job so we're more additive if we can add 

something that's more orthogonal to that. But also just the data isn't quite up to stuff in what we have at least 

at the moment. 

Brian: Interesting comments. You mentioned earlier about the lack of data across fixed income as being a 

consideration as you build out ideas and trades and you just made comments about price discovery around 

ETFs as potentially being a constraint, but it's slightly non-intuitive in that, at least from a fundamental 

standpoint, I would anticipate that less data and less price discovery were potentially more ripe for 

exploitation. Your comments seem to suggest that larger, more accurate data sets lend themselves better to 

programmatic investing. 

Tyler: Yeah. And I think those are two separate questions. And so the harder it is to do programmatic 

investing, potentially there's more opportunity for alpha generation just generically across all types of 

investing because one form of alpha generation doesn't have the ability to access it. And I think that's why 

there are fundamental bottom-up alpha sources that can do really well in those types of markets. And I think 

that's also why a lot of the people who have tried to do pure programmatic investing in those markets have 

failed. You'll see a lot of firms that hire people who have no finance background, PhDs in physics and 

chemistry and math, who are all extremely smart people and they do a really fantastic job in equities where the 

data is great and it's really just who can create the smartest machine. In something where the data is much 

more low quality, you end up blending something of the two. So you need that fundamental understanding 

even in the programmatic investing world. So that's what makes credit a little bit interesting is that it's 

somewhat in the two. At least in the more macro phases like I was talking about can do some more 

systematic investing, but, even there, you need to have a deep understanding of the fundamental reasons why.  

Brian: Perfect time to get your thoughts on how you think large language models and growth in artificial 

intelligence capabilities are going to impact the space. The unsophisticated answer would be they're going to 

expand the capability of investors to do things systematically to analyze large sets of information and data 

particularly where maybe the data quality is poor and models can be trained to adjust for that. How do you 

think about the integration of AI into systematic investing and what it will mean over the medium term? 

Tyler: Yeah. So I think in a real way AI has already been integrated into systematic investing. It's just 

happened on the equity side. It's happened in you have huge data set side and you can plug all that into a 

machine and it can produce results really well and weighs much better than a large language model, which is, 

in some ways, a very specific tool and it's a very generic type of tool, but it's not meant to do everything well. 

And investing I would say is one of those categories. Where large language models can affect the world and, 
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say, maybe more move into the kind of investing that I'm doing is less so in the coming up with trades, 

figuring out the best ideas and more so in just reducing the cost of testing a trade. Writing the code is 

something it used to need a really smart person with a lot of training to do. Now you can put a prompt in and 

any LLM can instantly write you the code to do a back test on any strategy. Similarly, it's kind of connected to 

the code, but getting the data, cleaning the data, all that is something that you needed someone to spend a 

long time doing. I've spent a lot of time doing it in my career. And LLMs are just reducing the amount of 

time needed for that. So I think it's going to reduce the cost of investment to do a lot of these things, but I 

don't think it'll actually change the fundamental process or maybe the most important parts of the process. 

Brian: Relatedly, across fixed income is complexity a driver of opportunity or have you found that cross-

systematic investing universe fixed income that actually complexity doesn't necessarily correlate with the 

return opportunity? 

Tyler: Yeah. I think that complexity of fixed income helps in that there's just more types of things that you 

can try to exploit. It's more likely in fixed income that you could be buying a security and someone else could 

be selling a security and neither of you is wrong. You're just doing it for different reasons than maybe say 

something like equities. Although, it's true there, too. I think the thing that goes along with the complexity of 

the fixed income markets is the varied reasons for why people are trying to invest. Someone buying a 30-year 

bond and someone buying a one-year bond have very different investment profiles often or maybe different 

investment goals is a better way of thinking about it. That can cause some really big dislocations as you have 

maybe larger groups in one sector or larger groups in another sector that, in any given time, can be driving 

parts of the market rich and cheap. And so that creates some interestingness. It's a complexity that comes 

from the way the fixed income market is so broad and diverse in a way that you don't see in other markets. 

Brian: Keeping with the fixed income theme, are there market environments in which systematic strategies 

tend to perform better than other market environments? 

Tyler: There, I would say it's a yes and no. There are certainly market environments where some systematic 

strategies will tend to do better. And those same environments might be environments where some 

systematic strategies tend to do worse. And so the idea when you are putting together a basket of these 

strategies is you actually want them to be diversifying because when one's doing well, another one might be 

doing poorly and vice versa. And so you get that diversification and you don't end up everything's doing well 

or everything's doing poorly kind of flutter drought scenarios. 

Brian: If I was trying to figure out when to allocate to a systematic strategy, would I be looking for a 

particular market signal, a particular market environment, a lot of volatility or would I be more agnostic? 

Tyler: So I think it depends on who you're investing in. I'll go with the classic, the kind of CTA momentum-

trend-following strategies. There, you are expressing a view. You think the world's going to trend in the near 

future. Usually, you're expressing a bearish view. Although, we clearly have seen something like April where it 

wasn't necessarily overall bearish, I mean, it was mildly bearish, but trend followers got destroyed because 

there was just a lot of back-and-forth volatility. And so, for those kind of very specific types of systematic 

strategies, you are expressing a view on how the overall market will do. And, again, that could fit into your 

overall portfolio and so maybe it's your way of hedging out of you that's already expressed in some other 

format. I would say the way that we are thinking about systematic strategies is that the broader category 

doesn't have to have a return profile like that and we would much rather have a return profile that is market 

agnostic. And so clients don't have to be constantly trying to time whether or not our strategies are going to 

work or not work and they get some diversification across that. Maybe as a final note, I will say a lot of these 
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things are harder to time than people might think. Timing beta in and of itself is difficult. There's some 

people who can do it really well. I've yet to see people who are fantastic at timing value, momentum, et cetera, 

never mind the more slightly esoteric forms of systematic investing that we're more focused on. 

Brian: I'm sure you get this question a lot. What's the right way to think about scale in fixed income 

systematic strategies? 

Tyler: So I think that's going to go back to the original question of, "Why are we focusing on the big and 

macro side of the world?" Fixed income's interesting in that some of the most liquid instruments that exist in 

fixed income, to some extent even credit fixed income, and some of the least liquid instruments that exist also 

exist in credit fixed income. So, back to the example before, if you're trying to trade Ford five years versus 

GM five years and you're trying to do that in size, you're going to quickly move the market. The scale goes 

away almost instantaneously. On the opposite side of that, if you're trying to time the high yield index and 

you're using a big liquid ETF to do that or you're using CDX to do that or, to the even most extreme, if 

you're trying to time 10-year Treasuries and you're using Treasury futures to do that, it's really almost infinite 

scale of how much you can do. And so you need to -- when you're choosing a manager and kind of thinking 

about how capacity constrained they might be, it's not just what type of investing are they doing, systematic 

versus discretionary, but also what type of strategies are they doing. Are they doing strategies that are 

extremely liquid in nature or illiquid in nature? Are they doing strategies that have extremely high turnover or 

strategies that have lower turnover? The lower turnover, more liquid strategies are going to be much more 

scalable. I'd say ours tend to fall into that category. The really high turnover, very illiquid strategies, they can 

be extremely high sharp ratio trades, they can really have good risk-adjusted returns, but they tend to cap out 

in how much they can do reasonably quickly. 

Brian: As an active fundamental credit investor, I tend to think of the migration to passive as very positive 

for the active investor. The more capital that goes into passive strategies and blindly moves around, even if 

it's factor based, I tend to think creates more opportunities for active investors. We talked about the 

migration in fixed income to products like ETFs earlier. It might sound a bit oxymoronic, but does the move 

to more factor-based or programmatic investing on the fixed income side create more opportunities for 

systematic strategies? 

Tyler: Yeah, I think that's an interesting question. And I think there's a key in the phrasing that you used, 

specifically that money moves around. If passive just money moved into it and it never traded and everyone 

kind of had a constant holding, then it can't create opportunities for alpha. It's dead money. In a way, the 

alpha of the overall market is always zero and so if it moves into this sector and the alpha of that sector is 

zero and never changing, then it doesn't increase or decrease the overall amount of alpha. What's interesting 

about fixed income passive versus equity passive that maybe people don't often think about is that equity 

passive doesn't have to trade that often. The indices tend to be relatively constant. Rarely are names going in 

and out. And, when it is, it's an event. And, on the same time, when they are trading that beta, it's a really 

liquid beta to trade. It's remarkably easy for them to do. None of that is true for fixed income passive. There's 

constantly new bonds coming into the index, there's constantly bonds coming out of the index. Interestingly, 

most bonds don't even mature out of the index, they actually come out of the index usually a year before 

maturing. And so you have this constant churn, predictable churn, which is good for kind of systematic 

investing, of how the passive funds need to behave. They need to be buying certain things, they need to be 

selling certain things, they need to be doing it all the time, kind of transforming themselves. And I think that 

can create opportunities. And then, similarly, when the big passive machine suddenly is getting scaled up or 
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suddenly is getting scaled down, everyone's buying or everyone's selling, that can also create opportunities, if 

you can try to think about ways to get ahead of those kinds of big risk swings in the market. 

Brian: And then, maybe to get some final thoughts, I'll zoom out. From an asset allocation standpoint, 

fundamental fixed income versus systematic fixed income, how do you think about the correlations between 

the two and the coexistence between the two in a larger portfolio? Are they diversifying, are they 

complimentary or something else? 

Tyler: So I think they're more diversifying than complimentary. I think it depends on who your fundamental 

kind of analysts are. It probably changes from shop to shop. But especially the types of investing that we're 

focusing on because it's not choosing Ford versus GM and then the analyst is choosing Ford versus GM and 

then you get the kind of natural they could either have a correlation of one or negative one. You're just doing 

two things that are entirely different and that allows you to have more of that zero correlation. I do think 

there's a worry that the ones that are trying to do more of the single name types of systematic could be highly 

correlated to the fundamentals because what you're effectively doing is trying to take all the things 

fundamental analysts are doing and just codify it and then do the same thing. So you might see higher 

correlations pop up there. But I think the diversification is going to be good for people who are currently 

allocated to fundamentals because, if you add another fundamental manager, yes, there will be some 

diversification, but, to some extent, there's managers who have more of a value bent, there's managers who 

maybe have more of a growth story bent and that can pop up in portfolios and cause managers to have higher 

correlations with each other. Even though they have totally different people with totally different investment 

processes looking at just all the same data, they're still looking at the same data. Because this is looking at 

something entirely different, you can more easily get that diversification benefit. 

Brian: This has been a really interesting discussion on a number of topics. Thanks again, Tyler, for being on 

the podcast. 

Tyler: Thank you. It was great to be here. 

Brian: If you'd like more insights on systematic investing or fixed income thought leadership, please visit 

PGIM.com 

[ Music ]  

Announcer voice: We hope you enjoyed today's podcast. Subscribe to keep up with the latest episodes of 

All the Credit®. For more insights and thought leadership, visit pgim.com. 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 views. 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 contained 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 Assurance Company, a subsidiary of M&G plc, 
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Incorporated in the United Kingdom. Copyright 2025. The PGIM logos and the rock symbol are service 

marks of PGIM and its related entities registered in many jurisdictions worldwide. 
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IMPORTANT INFORMATION 

Source(s) of data (unless otherwise noted): PGIM Fixed Income, as of July 2025. 

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; (ii) 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 earlier 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 proprietary 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 Financiële 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 European Union. These materials are issued by PGIM Limited and/or 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 services 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, information 
is issued by PGIM (Australia) Pty Ltd (“PGIM Australia”) for the general information of its wholesale clients (as defined in the 
Corporations Act 2001). PGIM Australia is an Australian financial services ("AFS") licence holder (AFS licence number 544946). 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 Gauchetière 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 B3J 3E5; in Alberta: Borden Ladner Gervais LLP, 530 Third Avenue S.W., Calgary, AB T2P R3. 
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