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A rapid rise in bond yields prompts arguments that stocks become relatively 
less attractive in terms of future total returns. �is view is motivated by the 
so-called “Fed Model” which argues that risky stocks should o�er investors 
a higher yield than less risky bonds.1 Stocks are relatively “overvalued” when 
their earnings yield approaches or falls below bond yields. While declining  
earnings yield signals that stock prices are too high and future stock total 
returns may be muted, higher bond yields signify stronger future bond total 
returns since bond yields are a good forecast of their future total returns if 
held to maturity. 

We explore the historical record of the Fed Model to explain future stock-bond 
relative total returns. �is may be useful information for investors because 
relative expected returns are an important input to asset allocation decisions. 
Using the past 50y of data, has the Fed Model provided a reliable signal for 
future stock-bond relative, risk-adjusted, total return?

1 It is often claimed that the Fed Model was �rst de�ned in a 1997 Fed report titled “Monetary Policy Report to the 
Congress Pursuant to the Full Employment and Balanced Growth Act of 1978.” �e term was coined by Dr. Edward 
Yardeni, although was never formally endorsed by the Fed. Researchers have raised concerns about the ability of 
the model to forecast future stock returns, both its theoretical validity and empirical support. A key criticism is 
its comparison of a real number (S&P 500 earnings yield, inverse of the 12m forward P/E ratio) to a nominal one 
(nominal 10y Treasury yield, Y). Consequently, we de�ne the Fed Model using the real (i.e., in�ation-adjusted) 
10y Treasury yield. Additionally, we replace the 12m forward P/E ratio with Shiller’s Cyclically Adjusted Price-
Earnings (CAPE) Ratio as it provides a longer history for our study. CAPE takes a 10y average of in�ation-
adjusted earnings to smooth out volatility of earnings over di�erent periods of a business cycle. See C. Asness 
(2003), “Fight the Fed Model,” �e Journal of Portfolio Management, 30 (1) 11-24; J. Estrada (2009), “�e Fed 
Model: �e Bad, the Worse, and the Ugly.” �e Quarterly Review of Economics and Finance, 49 (2) 214-238; and 
J. Y. Campbell and R. J. Shiller (1988), “Stock Prices, Earnings and Expected Dividends,” Journal of Finance, 
43 (3) 661-676. 
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Higher Bond Yields & Market Reactions
Nominal 10y US Treasury yields have risen sharply since March 2022 driven by the Fed’s rate hikes to combat in�ation.2 As of September 
2023, the nominal and real 10y yields were 4.4%/y and 2.2%/y, respectively (Figure 1). While they are not extreme based on data since the 
1970s, these levels have not been experienced in over a decade. �e rise in yields has prompted considerable public commentary suggesting 
that bonds are now more attractive than stocks and that investors may wish to allocate accordingly (Figure 2). Based on history, do these 
higher bond yields signify that bonds outperform stocks in either the short or long term? 

Figure 1: 10y US Treasury Yields; Nominal & Real; 1/1973 – 9/2023
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2 �e Fed hiked rates 11 times for a total of 525bp between March 2022 and July 2023.

Note: For 1/2003-9/2023 the real 10y Treasury yield is calculated by subtracting the 10y Treasury breakeven inflation rate from the nominal 10y Treasury yield. For earlier periods (i.e., 1/1973-12/2002), we use real 10y Treasury yield estimates from 
Barclays. All numbers (except for Barclays data) are averages of business days within a month. Source: Barclays, Federal Reserve Bank of St. Louis, FRED and PGIM IAS. Provided for illustrative purposes only. 

CIO Takeaways

1. �e recent stock-bond real yield di�erence of 1.1%/y (as of September 2023) has historically been associated 
with stocks outperforming bonds in terms of average return by 2.4%/y (vs. the historical average of 4.4%/y 
outperformance) over the subsequent 10y. 

2. However, in terms of volatility-adjusted return (i.e., annualized mean/vol ratio), the recent stock-bond real 
yield di�erence has been associated with bonds outperforming stocks by 0.07 (vs. the historical average of stocks 
outperforming bonds by 0.23) over the subsequent 10y. 
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Figure 2: Market Commentary on Higher Bond Yields; 6/2022 – 9/2023 
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Source: Barron’s, Bloomberg, CNBC, CNN, Morgan Stanley, Reuters and PGIM IAS. Provided for illustrative purposes only. 

Using the Fed Model as a Stock-Bond Relative Value Indicator
Researchers have proposed several potential measures of stock-bond relative value in the spirit of the Fed Model (Figure 3). �ese 
include: 1) replacing earnings yield with dividend yield (since earnings are partially reinvested and will not be fully received by 
investors) and 2) adding stock and bond volatilities to adjust yields by a measure of relative risk. 

Figure 3: Measures of Stock-Bond Relative Value in the Spirit of the Fed Model

1 Original Fed Model: E/P – Y

2 Inflation & CAPE-adjusted (our focus): E/P* (based on CAPE) – R (real 10y Treasury yield)

3 Use dividend yield instead of earnings yield: D/P – Y 

4 Add stock & bond volatilities: E/P – Y + Vol(s) – Vol(b)

Source: PGIM IAS. Provided for illustrative purposes only. 

Figure 4 shows the results based on our chosen version of the Fed Model (#2 in Figure 3). Given the increase in the real 10y yield, 
stock-bond real yield di�erence has fallen but remains positive at 1.1%/y (as of September 2023). While positive, the 1.1%/y stock-
bond real yield di�erence is well below its historical average of 3.4%/y.

Figure 4: Stock-Bond Real Yield Di�erence; 1/1973 – 9/2023
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Note: S&P 500 earnings yield is the inverse of the Cyclically Adjusted Price-Earnings Ratio (CAPE Ratio); for 1/2003-9/2023 the real 10y Treasury yield is derived by subtracting the 10y Treasury breakeven inflation rate from the nominal 10y Treasury 
yield. For earlier periods (i.e., 1/1973-12/2002), we use real 10y Treasury yield estimates from Barclays. All numbers (except for Barclays data) are averages of business days within a month. Source: Barclays, Datastream, Federal Reserve Bank of St. 
Louis, FRED, Haver Analytics, Robert Shiller, S&P, US Treasury and PGIM IAS. Provided for illustrative purposes only.
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Stock-Bond Relative Value & Future Relative Returns
We explore the historical linear relationship between future stock-bond relative average return (dependent variable) and stock-bond real 
yield di�erence (independent variable) using the following regression: 

 Stock-Bond Relative Average Returnt+x (years) = α + β × Stock-Bond Real Yield Di�erencet + ε

We measure future relative average return (i.e., future stock real total average return – future bond real total average return) at both 
5y and 10y future horizons. For both regressions we �nd the estimated betas are consistently positive (as expected) and statistically 
signi�cant (after adjusting for heteroscedasticity and autocorrelation arising from overlapping observations). 

Figure 5 shows the results for future 10y relative average return using data since January 1973. �e recent 1.1%/y measure of real 
yield di�erence has historically been associated with a 2.4%/y future 10y average return di�erence – i.e., stocks outperforming bonds 
by 2.4%/y (vs. the historical average of 4.4%/y outperformance) over the subsequent 10y. A real yield di�erence of -2.0%/y is the 
estimated in�ection point for bonds to outperform stocks over the subsequent 10y. Dramatic structural market changes (e.g., COVID) 
may make the historical estimated relationship less relevant, but it can still be viewed as a valuable reference point.

In truth, we located the in�ection point by extrapolating the linear regression line. �e real yield di�erence has never reached this 
in�ection point over our study period (bottoming at -1.8%/y in January 2000). However, as Figure 5 shows, when the real yield 
di�erence was below -0.8%/y bonds often tended to outperform stocks over the subsequent 10y. �e real yield di�erence still has 
190bp/y further to fall from the recent level of 1.1%/y before bonds are expected to have better future 10y returns than stocks. So, 
despite the rise in bond yields does all the public commentary have it wrong?

In terms of future volatility-adjusted return (i.e., annualized mean/vol ratio), however, public commentary may have it right. �e 
recent real yield di�erence has historically been associated with the future relative mean/vol ratio being slightly negative (-0.07 vs. the 
historical average of 0.23), implying bonds performing slightly better than stocks (Figure 5). Historically, a real yield di�erence of 
+1.9%/y (i.e., well above the recent 1.1%/y real yield di�erence) has been the in�ection point for bonds to outperform stocks over the 
subsequent 10y on a volatility-adjusted basis.  

Figure 5: Future 10y Stock-Bond Return Di�erence (since 1973); 1/1973 – 10/2013
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Same note and sources as for Figure 4. Provided for illustrative purposes only.

We pause to note that the historical record includes an anomalous period of 1980-1990 when future 10y relative mean/vol ratio was not 
positively correlated with the real yield di�erence. �is deviation may be attributed to distorted stock valuations during stock market 
crashes (Black Monday in October 1987 and a mini-crash in October 1989) and recessions (January-July 1980, July 1981-November 
1982, and July 1990-March 1991). Consequently, we re-examine the Fed Model regression using data since 1990. While the goodness-of-
�t (R2) improves considerably from ~20% to ~80%, the �ndings remain the same: �e recent real yield di�erence historically corresponds 
to future 10y bond returns being higher than stock returns on a volatility-adjusted basis (Figure 6).
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Figure 6: Future 10y Stock-Bond Mean/Vol Ratio Di�erence (since 1990); 1/1990 – 10/2013
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3 Note that for future 5y relative mean/vol ratio we continue to use CAPE (trailing 10y earnings divided by current stock price) and real 10y Treasury yield for 
consistency. Alternatively, we could consider using CAPE with trailing 5y earnings and real 5y Treasury yields. Figures A1-A2 show the results for future 3y (R2 = 8%) 
and 1y (R2 = 4%) relative returns. 

4 We re-examine the linear relationship between future 10y relative mean/vol ratio and real yield di�erence during periods of Fed tightening and easing, respectively. 
Figure A3 provides the results which should be interpreted with caution since the sample sizes are much smaller than the full history.

Same note and sources as for Figure 4. Provided for illustrative purposes only.

Figures 7 & 8 present results for future 5y relative mean/vol ratio conditional on the real yield di�erence.3 �e recent real yield 
di�erence historically corresponds to bonds performing similar as stocks on a volatility-adjusted basis. �e real yield di�erence is better 
at explaining future relative mean/vol ratio over a longer horizon (e.g., 10y vs. 5y), as evidenced by the increasing R2 as the horizon 
lengthens.4

Figure 7: Future 5y Stock-Bond Mean/Vol Ratio Di�erence (since 1973); 1/1973 – 10/2018
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Same note and sources as for Figure 4. Provided for illustrative purposes only.
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Figure 8: Future 5y Stock-Bond Mean/Vol Ratio Di�erence (since 1995); 1/1995 – 10/2018
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Same note and sources as for Figure 4. Provided for illustrative purposes only.

For a robustness check, we compare our version of the Fed Model with alternative approaches described in Figure 3. To ensure a 
consistent comparison, we select a common timeframe (February 2004 to October 2013) when data are available for all measures. 
Figure 9 shows our version of the Fed Model has the best explanatory power.

Figure 9: Explanatory Power of Various Versions of the Fed Model; 2/2004 – 10/2013

Measures of Stock-Bond Relative Value 
in the Spirit of the Fed Model

Explanatory Power (R2) for 
Future 10y Mean/Vol Ratio Di�erence

1 Original Fed Model: E/P – Y 80%

2 Inflation & CAPE-adjusted (our focus): E/P* (based on CAPE) – R (real 10y Treasury yield) 90%

3 Use dividend yield instead of earnings yield: D/P – Y 88%

4 Add stock & bond volatilities: E/P – Y + Vol(s) – Vol(b) 45%

Note: D/P is calculated as the inverse of the I/B/E/S 12m forward price/dividend ratio (data is available since 2/2004). E/P is calculated as the inverse of the I/B/E/S 12m forward price/earnings ratio. Vol(s) and Vol(b) are calculated as the trailing 10y 
volatilities of monthly returns for S&P 500 and 10y US Treasury bond, respectively. Other notes and sources are the same as in Figure 4. Provided for illustrative purposes only. 

A savvy reader may be justi�ed in asking “What if the recent stock-bond real yield di�erence corresponds to very low or even negative 
returns for both stocks and bonds such that it would be better to hold cash instead?” On average, the recent real yield di�erence 
(1.1%/y) has historically been associated with an 8.6%/y future 10y stock real total average return, a 5.0%/y future 10y bond real total 
average return but only a 0.7%/y future 10y cash real average return. �e associated future 10y real total return mean/vol ratios were, 
however, relatively close: 0.65 for stocks, 0.77 for bonds and 0.78 for cash. 

Stock-Bond Net Returns
A shortcoming of our relative volatility-adjusted return measure is that we calculate and then subtract one volatility-adjusted return 
from another. However, it is easy to imagine the time series for stock and bond returns both being highly volatile but the time series 
of their net return being less so. Consequently, to make a proper evaluation an investor would want to know the future return and 
volatility of the net position. After all, for an investor to take advantage of future expected return di�erentials they will likely sell (or, 
underweight) one asset and buy (or, overweight) the other. 

For the 10y horizon, we can use Figure 5 to show that future average net return (long stocks/short bonds on a 1:1 market value basis, 
rebalanced monthly) has tended to rise with the real yield di�erence. Figure 10 shows that net returns have exhibited lower volatility 



PGIM Institutional Advisory & Solutions   7

as the real yield di�erence increases. To put it another way, as the real yield di�erence narrows, net returns have tended to be lower on 
average (yet, positive) with higher volatility, producing lower mean/vol ratio (Figure 11). In contrast, when the real yield di�erence 
widens, net returns have tended to be higher on average with lower volatility, producing higher mean/vol ratio.5

Figure 11 tells the investor that the recent real yield di�erence, although well above the in�ection point advocating adding stocks by 
selling bonds, has historically exhibited a below average net return mean/vol ratio (0.20 vs. the historical average of 0.36).   

Figure 10: Future 10y Net Return Vol (since 1973); 1/1973 – 10/2013
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5 Same conclusions (qualitatively) apply to the 5y horizon. 

Same note and sources as for Figure 4. Provided for illustrative purposes only.

Figure 11: Future 10y Stock-Bond Net Return Mean/Vol Ratio (since 1973); 1/1973 – 10/2013
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Same note and sources as for Figure 4. Provided for illustrative purposes only.

�e stock-bond real yield di�erence has narrowed considerably over the past two years. Based on the historical record, the recent 
real yield di�erence suggests that stocks will continue to outperform bonds in terms of future 10y average return, but to a much 
lesser degree than the historical average outperformance. However, in terms of future 10y volatility-adjusted return (i.e., mean/vol 
ratio), the recent real yield di�erence suggests that bonds will outperform stocks.   
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Appendix: Additional Analysis on Stock-Bond Future Relative Returns

Figure A1: Future 3y Stock-Bond Mean/Vol Ratio Di�erence (since 1973 or 1997); 1/1973 – 10/2020
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Same note and sources as for Figure 4. Provided for illustrative purposes only.

Figure A2: Future 1y Stock-Bond Mean/Vol Ratio Di�erence (since 1973 or 1999); 1/1973 – 10/2022
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Same note and sources as for Figure 4. Provided for illustrative purposes only.
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Figure A3: Future 10y Stock-Bond Mean/Vol Ratio Di�erence (during Fed Tightening or Easing Periods); 1/1973 – 10/2013
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� Portfolio Implications of a Positive Stock-Bond Correlation 
World (November 2022)

� Measuring the Value of a Portfolio Liquidity Line 
(September 2022)

� Stock-Bond Correlation: A Global Perspective (June 2022)

� Super Funds & Master Trusts in a World of Member 
Switching, Early Release Schemes & Climate Calamities 
(March 2022)

� �e Rebalancing Conundrum: Private Equity Valuations and 
Market Dislocations (December 2021)

� A Rising Private Asset Class: Core+ Real Estate Debt 
(July 2021)

� Harnessing the Potential of Private Assets: A Framework For 
Institutional Portfolio Construction (June 2021)

� US Stock–Bond Correlation: What Are the Macroeconomic 
Drivers? (May 2021)

� Equity Portfolio Manager Active Risk and Information Ratio: 
How Does the Reward Vary with Active Risk? 
(November 2020)

� Building and Maintaining a Desired Exposure to Private 
Markets – Commitment Pacing, Cash Flow Modeling, and 
Beyond (November 2020)

� Next-Generation Commodity Benchmarks: RASA 
Benchmarks Designed to Align with CIO Investment 
Objectives (November 2020)

� Modeling Private Investment Cash Flows with Market-
Sensitive Periodic Growth (October 2020)

� Riders in the Storm: How Volatility Events A�ect Private 
Asset Class Performance (June 2020)

� �e Probability of Recession: A Critique of a New Forecasting 
Technique (June 2020)

� What's in Your Real Asset Portfolio? (May 2020)

� Measuring the Value of LP Fund-Selection Skill (April 2020)

� Building a Better Portfolio: Balancing Performance and 
Liquidity (joint with GIC Singapore - April 2020)

� What is the Optimal Number of Equity Managers? 
A CIO Toolkit for Manager Allocation (February 2020)

� Institutional Gold! (November 2019)

� A Fair Comparison Framework: Risk and Return in Private & 
Public Investments (October 2019)

� Asset Allocation for “End-State” Portfolios (September 2019)

� �e Diversity of Real Assets: Portfolio Construction for 
Institutional Investors (April 2019)

� �e Tradeo� Between Liquidity and Performance: Private 
Assets in Institutional Portfolios (January 2019)

� Emerging Market Equity Benchmarks for Japanese Investors: 
Countries, Sectors or Styles? (October 2018)

� Forecasting Long-Term Equity Returns: A Comparison of 
Popular Methodologies (September 2018)

� What Can the Markets Tell Us about Future Economic 
Growth? (September 2018)

� How to Measure the Value of Adding a Cross-Sector Manager 
(September 2018)

� Anchor to Windward: Aligning Absolute Return Objectives 
(May 2018)

� When the Dust Flies: How Volatility Events A�ect Asset Class 
Performance (April 2018)

� Asset Allocation with Illiquid Private Assets (February 2018)

� �e Impact of Market Conditions on Active Equity 
Management (March 2017)

Sample Bespoke Client Projects
� How to design a commodity benchmark aligned with a DB 

plan’s objectives?

� Will my equity managers perform as expected in the next 
downturn?

� How should we allocate capital across our equity managers?

Case Studies
� Cenland Corporation (I) – �e CIO and the Closing of the 

DB Plan (December 2019)

� Cenland Corporation (II) – �e CIO and the Freezing of the 
DB Plan (December 2020)

� Cenland Corporation (III) – �e CIO and the Transition to 
DC (December 2021)

The Di�erential
� Read our latest issue of the IAS magazine, �e Di�erential,

and past issues at pgim.com/IAS/di�erential-newsletter.

http://pgim.com/IAS/differential-newsletter
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Important Information

For Professional Investors Only. Past performance is no guarantee or reliable indicator of future results. All investments involve risk, including the possible loss of capital. 

These materials are for informational or educational purposes only. In providing these materials, PGIM is not acting as your fiduciary. Alternative investments are speculative, 
typically highly illiquid and include a high degree of risk. Investors could lose all or a substantial amount of their investment. 

Alternative investments are suitable only for long-term investors willing to forego liquidity and put capital at risk for an indefinite period of time. Equities may decline in value due to both real 
and perceived general market, economic and industry conditions. Investing in the bond market is subject to risks, including market, interest rate, issuer, credit, inflation risk and liquidity risk. 
Commodities contain heightened risk, including market, political, regulatory and natural conditions and may not be suitable for all investors. The use of models to evaluate securities or securities 
markets based on certain assumptions concerning the interplay of market factors, may not adequately take into account certain factors and may result in a decline in the value of an investment, 
which could be substantial.

All charts contained herein were created as of the date of this presentation, unless otherwise noted. Performance results for certain charts and graphs may be limited by date ranges, as stated on 
the charts and graphs. Different time periods may produce different results. Charts and figures are provided for illustrative purposes and are not an indication of past or future performance of 
any PGIM product.

These materials represent the views, opinions and recommendations of the author(s) regarding the economic conditions, asset classes, securities, issuers or financial instruments referenced 
herein, and are subject to change without notice. Certain information contained herein has been obtained from sources that PGIM believes to be reliable; however, PGIM 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 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 or accept responsibility for errors. Any forecasts, estimates and certain information contained herein are based upon proprietary research 
and should not be considered as investment advice or a recommendation of any particular security, strategy or investment product. 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. No 
liability whatsoever is accepted for any loss (whether direct, indirect, or consequential) that may arise from any use of the information contained in or derived from this report. PGIM and its 
affiliates may make investment decisions that are inconsistent with the recommendations or views expressed herein, including for proprietary accounts of PGIM or its affiliates. The opinions and 
recommendations herein do not take into account individual client circumstances, objectives, or needs and are not intended as recommendations of particular securities, financial instruments 
or strategies to particular clients or prospects. No determination has been made regarding the suitability of any securities, financial instruments or strategies for particular clients or prospects. 
For any securities or financial instruments mentioned herein, the recipient(s) of this report must make its own independent decisions.

The information contained herein is provided by PGIM, Inc., the principal asset management business of Prudential Financial, Inc. (PFI), and an investment adviser registered with the US 
Securities and Exchange Commission. In the United Kingdom and various European Economic Area jurisdictions, 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 of the United Kingdom (registration number 193418) and duly 
passported in various jurisdictions in the EEA. Prudential Financial, Inc. of the United States is not affiliated with Prudential plc, incorporated in the United Kingdom or with Prudential Assurance 
Company, a subsidiary of M&G plc, incorporated in the United Kingdom. These materials are issued by PGIM Limited to persons who are professional clients or eligible counterparties as defined in 
Directive 2014/65/EU (MiFID II), investing for their own account, for fund of funds, or discretionary clients. In certain countries in Asia, information is presented by PGIM (Singapore) Pte. Ltd., 
a Singapore investment manager registered with and licensed by the Monetary Authority of Singapore. 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 (paragraph (a) to (i) 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 Financial Conduct Authority (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. Pursuant to the international adviser registration exemption in National Instrument 31-103, PGIM, Inc. is informing you of that: (1) PGIM, Inc. is not registered in Canada and relies 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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To learn more about PGIM IAS, 
contact IAS@pgim.com or visit pgim.com/IAS.
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