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Summary

Global Economic Outlook: We expect real economic growth in the developed economies to continue to moderate
over the next decade, as it has for the last 30 years. Growth of the developed labor force is limited by domestic
demographics, with no assumption for a significant offset from improved productivity growth. Inflation in developed
markets, In contrast, is anticipated to increase modestly over the next 10 years, relative to the low rates of inflation
observed since the onset of the global financial crisis of 2008. We expect real economic growth and inflation in
emerging markets to advance at higher annualized rates. Younger populations and higher rates of return on capital in
emerging markets are driving higher rates of nominal economic output compared to developed market peers.

Equities: Our 10-year annualized nominal return forecast for global equities 1s 6.9%, compared to 7.9% at the end
of 2018, which reflects richer valuations at the end of the first quarter coincident with global equities' advancing
12.2% to open the year. Our long-term return forecast for US equities is somewhat lower, at 6.1%. Developed market
equities outside the US are forecast at 8.3%, a differential largely accounted for by lower historical valuation ratios
outside the US. Our long-run forecast for emerging market equities is 7.6%, with higher rates of nominal economic
growth offset somewhat by comparably lower expected income returns than in developed markets and a negative
expected valuation adjustment.
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Fixed Income: After falling sharply to close 2018, global sovereign interest rates declined further in the first quarter of 2019, resulting
in a reduction in long-run forecast returns for fixed income investments generally from the end of 2018. With a very low starting point for
initial income returns, our long-run forecast for unhedged global aggregate bonds is 1.3%, declining from a 2% forecast at the end of 2018.
Our long-run forecast for US aggregate bonds is 3.1%, consistent with higher initial yields in the US. Over the next 10 years we expect
the US central bank’s policy rate to average approximately 2.8%, approximately 0.4% higher than the current policy rate. Outside the
US, developed market central banks are forecast to modestly increase policy rates, as some policy normalization is expected. In US credit
markets, we are forecasting modest upward adjustments in average spread levels over the next 10 years, contributing to expected returns of
3.4% and 5.3% for US investment grade and high yield bonds, respectively.

Real Assets: Real assets are broadly defined to include asset classes that have physical properties or returns that are highly correlated with
inflation. We include commodities, REI'Ts and TIPS as real assets in our Capital Market Assumptions (CMAs). Our 10-year expectation is
that returns for each of these asset classes will exceed the forecast rate of US inflation.

Currency and Currency Hedging Returns: Over the next 10 years we are forecasting a modest decline of the US dollar relative to
developed market peers, ranging from an annualized forecast gain of 0.1% for the euro to a forecast annual appreciation of 0.9% for the
Japanese yen. Emerging market currencies, in contrast, are expected to depreciate against the US dollar over the next 10 years. With short-
term interest rates expected to be higher in the US over the long term than in other developed markets, long-term currency hedging returns
in developed markets are forecast to be positive for US investors.
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Global Economic Outlook

Forward-looking views for economic growth and inflation are some of the most critical building blocks for our CMAs. We currently
compile these for 16 nations. Based on our forecasts, real economic growth in the developed economies over the next 10 years is expected
to continue to moderate, as it has for the last three decades. The growth of the labor force is limited by domestic demographics, with no
assumption for a significant offset from improved productivity growth. We expect economic growth in developed economies to be led
by Australia and other countries with younger populations and more liberal immigration policies. Growth is expected to be slowest in
Japan and parts of Western Europe where the labor force is expected to contract further over the next decade. We anticipate inflation in
developed markets to increase modestly over the next decade relative to the last, ranging from a forecast 2.5% annual rate in Australia
to a low of 1.4% in Japan. In emerging markets, rates of real economic growth and inflation are expected to exceed those in developed
markets. We expect growth and inflation to average 4.4% and 2.9%, respectively, driven by emerging markets’ younger populations and
higher rates of return on capital.
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Global Fixed Income Markets

Long-term fixed income forecasts begin with our view of 10-year forward policy rates for each of the major developed market central
banks. We derive expected policy rates for each central bank jurisdiction as a function of current and future equilibrium real interest
rates, the expected GDP output gap over the next 10 years? and the expected rate of inflation. For the US, policy rates over the next
10 years are expected to average about 0.4% higher than the 2.4% policy rate prevailing at the end of the first quarter of 2019, given
the forward view of inflation and growth relative to potential, which advanced modestly from the end of 2018. This follows a period of
approximately 2.3% in interest rate increases initiated by the Federal Reserve beginning in December 2015 and concluding in December
2018. Other developed market central banks are expected to raise rates, on average, consistent with forecast inflation rising closer to
central bank targets over the next 10 years.

Interest Rates

Current Forecast
Short-Term Short-Term
Country Interest Rate Interest Rate
United States 2.38 2.79
United Kingdom 0.80 1.67
Eurozone -0.31 1.51
Japan -0.17 1.44
Australia 1.39 2.47
Canada 1.67 2.06

Source: Bloomberg, QVA, as of 3/31/2019.

For longer maturity government bond returns, we forecast each country’s expected long-term slope to define a term structure of
yields across their respective government yield curves. The forecast slope for each country is a function of forecast and potential
real economic growth and will evolve countercyclically. When economic growth is forecast below potential, the slope of the yield
curve is expected to be steeper (early cycle), whereas if growth is forecast to be closer to, or above potential (late cycle), the yield
curve is forecast to be flatter.

Our bond return forecasts are largely predicated on income and valuation factors. At a given maturity point, the forecast income return
for a government bond will consist of the average expected coupon yield over the forecast horizon, as well as proceeds from bonds
maturing to lower yields. Changes in yield at a given maturity point over the forecast horizon will determine the necessary valuation
adjustment. If yields are forecast to rise (fall) over the next 10 years, the valuation adjustment will be negative (positive).

After a decline in US 10-year yields of 0.7% over the last two quarters, yields for the US Treasury Index are expected to rise modestly
over the next 10 years, resulting in a negative valuation adjustment and an expected return of 2.6%, a decline of 0.9% from the end of
2018. Developed market government bonds outside the US are forecast to return less over the next decade, given lower initial yields and
a negative valuation adjustment as yields are expected to rise over the forecast horizon. Long-run returns in global treasuries for a US
mnvestor are forecast at 1.3% on an unhedged basis and 2.2% on a hedged basis, given future forecast short-term interest rate differentials.
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2 GDP weighted Eurozone country average for European Central Bank.
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Decomposition of Fixed Income Return Forecasts
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Our long-term forecast for US aggregate bonds is 3%, which includes an
expected spread return of 0.4%. Our forecast for hedged global aggregate
bonds from a US investor perspective is 2.3%, given similar assumptions
for credit spreads and defaults, as well as the aforementioned lower
starting levels for underlying government yields outside the US. For both
US investment grade and high yield bonds, spreads at the end of the first
quarter of 2019 are judged to be somewhat lower than expected averages
for the next 10 years, after notable declines in the first quarter. Long-run
returns for US investment grade and high yield bonds are expected to be
3.4% and 5.3%, respectively.

We calculate the expected returns for fixed income credit
indices to include any additional income expected from an
average credit spread yield over comparable government
bonds, adjusted for expected default and downgrade
losses over the forecast horizon. We then calculate the
valuation adjustment for expected changes in spreads.

Global Equity Markets
Decomposition of Global Equity Return Forecasts
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All of our long-term asset class forecasts, including equities, are based on income, growth, and valuation considerations.

Consistent with historical precedent and assuming the continuation of . )
current dividend taxation regimes, the US equity market has a large share To build the income component of our long-term

of CXpCCth income returns Coming from buybacks equal to about 1.6% eqUIty forecasts we Calculate each Country’s expected
’
in our long-term forecasts. Outside of the US, the expected impact of net

share issuance on long-term income returns is anticipated to be a modest income contribution, based on current and future
drag of 0.3%. For emerging markets, an expected drag on income returns anticipated levels of dividend yield, as well as the

f hare i is 0.8%. . L
rom net share wssuance 1s forecast at .67 expected returns attributable to anticipated buyback

Tor the growth component of our equity return forecasts, long-term activity (positive) or net positive share issuance
nominal earnings growth for each equity market is expected to approximate (negative)

the growth in nominal GDP for each country. We calculate this as the
combined annualized rate of expected inflation plus real GDP growth. Our
10-year forecast for US real annualized GDP growth is 1.7%, with 2.3% for inflation, translating to an earnings growth component of
4%. For developed markets outside the US, our 10-year expectation for real GDP growth is 1.3%, while inflation is expected to average
1.7%, providing nominal earnings growth of 3.0%, a decline of 0.2% from the end of 2018.

For emerging markets, higher nominal GDP growth relative to developed markets is expected to result in long-run nominal earnings
growth of 7.3%.

The significant advance in global equities in the first quarter of 2019, taking the MSCI ACWI to a year-to-date gain of better than
12%, has resulted in a negative adjustment in expected returns for global equities in general. Among developed markets, however, only
the US has a negative expected long-term valuation adjustment -- 1.3% per year -- attributable to historically elevated valuation ratios.
Developed equities outside the US, in contrast, are expected to benefit by 1.7% annually, given what are still relatively cheap historical
valuation ratios. Emerging markets equity returns are forecast to be 1.1% per year lower on negative valuation adjustments.

Real Assets

We include commodities, REI'Ts and TIPS as real assets in our Capital Market Assumptions. Our 10-year expectation is that the returns
for each of these asset classes will exceed the forecast rate of US inflation.

For US TIPS, we assume that expected inflation and break-even inflation converge over time, implying that the inflation risk premia and
liquidity risk premia in TIPS offset each other. Under these assumptions we forecast a long-term return from TIPS of 2.8%, which is
slightly above the expected return to US Treasuries, given the slightly higher duration of US TIPS. This US TIPS forecast is a decline
of 0.9% from the end of 2018, on a greater estimated negative valuation adjustment from higher future long-term real interest rates.

Despite better than 10% returns in the first quarter of 2019, valuations for both US and Global REITs are still judged to be inexpensive
relative to longer-term expectations, resulting in an expected positive valuation adjustment of 0.4% for both US and Global REI'Ts,
after adjusting for lower future dividend yields. Our long-run forecast for both US and Global REITs is 6.8%. This is a decline from a
forecast return greater than 8% for both US and Global REITS at the end of 2018, when valuation adjustments contributed even more
posttively to expected returns.

Our long-run expected return for commodities is 3.7%, reflecting a return on cash of 2.6% (assuming investment through liquid futures)
and a growth premium of 1.1%, consistent with historical spot returns over cash. This forecast is a 0.3% increase from the end of 2018,
primarily attributable to an increase in the expected return to cash.

-
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Decomposition of Real Asset Return Forecasts
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Currency and Currency Hedging Returns

Our long-term return forecasts for currency and currency hedging are based on our forward views of local relative price levels and
short term policy rates. These views allow us to provide our long-term forecasts for a range of domiciles outside the US. Over the next
10 years, we are forecasting the US dollar to decline modestly relative to developed market peers, ranging from an annualized forecast
gain of 0.1% for the euro to a forecast annual appreciation of 0.9% for the Japanese yen. Emerging market currencies, in contrast, are
expected to depreciate against the US dollar over the next 10 years. With short-term interest rates expected to be higher over the long
term in the US than in other developed markets, long-term currency hedging returns in developed markets are forecast to be positive
for US investors.

QMA Q2 2019 10-Year Capital Market Assumptions

Expected Geometric Expected Arithmetic Expected Expected
Asset Return Return Volatility Sharpe Ratio
Cash 2.58 - - --
US Treasury Bonds 2.64 2.74 4.48 0.04
Global Treasury Bonds Hedged 2.18 2.40 6.58 -0.03
US Aggregate Bonds 3.05 3.21 5.56 0.11
Global Aggregate Bonds Hedged 2.33 2.48 5.43 -0.02
US Investment Grade Bonds 3.36 3.57 6.43 0.15
US High Yields Bonds 5.30 5.65 8.31 0.37
US TIPS 2.82 2.97 5.55 0.07
US Equities 6.12 7.23 14.83 0.31
US Small Cap 6.62 8.47 19.20 0.31
UK Equities Unhedged 8.98 10.55 17.73 0.45
Europe x UK Equities Unhedged 7.46 8.91 17.06 0.37
Japan Equities Unhedged 8.35 10.54 20.97 0.38
Developed International x USA Equities Unhedged 8.28 9.53 15.82 0.44
EM Equities Unhedged 7.61 10.38 23.55 0.33
Global Equities Unhedged 6.93 8.82 19.47 0.32
US REITs 6.75 8.23 17.25 0.33
Developed REITs Unhedged 6.81 9.17 21.70 0.30
Commodities 3.73 4.77 14.40 0.15

Source: QMA as of 3/31/2019.
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Important Information

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. Any reproduction of these materials, in whole or in part, or the divulgence of any of the contents hereof, without prior consent of QMA is prohibited. QMA is the primary business name for
QMA LLC. Certain information contained herein has been obtained from sources that QMA believes to be reliable as of the date presented; however, QMA 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. QMA 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. 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. Past performance is not a guarantee or a reliable indicator of future results.
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. QMA and its
affiliates may make investment decisions that are inconsistent with the recommendations or views expressed herein, including for proprietary accounts of QMA or its affiliates.

In Europe, certain regulated activities are carried out by representatives of PGIM Limited, which is authorized and regulated by the Financial Conduct Authority (Registration Number 193418),
and duly passported in various jurisdictions in the European Economic Area. QMA LLC, which is an affiliate to PGIM Limited, is an SEC-registered investment adviser, and a limited liability
company. PGIM Limited’s Registered Office, Grand Buildings, 1-3 Strand, Trafalgar Square, London WC2N 5HR. These materials are issued by PGIM Limited to persons who are professional
clients or eligible counterparties as defined in Directive 2014/65/EU (MiFID 1), investing for their own account, for fund of funds, or discretionary clients. In Japan, investment management
services are made available by PGIM Japan, Co. Ltd., (“PGIM Japan”), a registered Financial Instruments Business Operator with the Financial Services Agency of Japan. In Hong Kong, information
is presented by representatives of PGIM (Hong Kong) Limited, a regulated entity with the Securities and Futures Commission in Hong Kong to professional investors as defined in Part 1 of
Schedule 1 of the Securities and Futures Ordinance. In Singapore, information is issued by PGIM (Singapore) Pte. Ltd. (“PGIM Singapore”), a Singapore investment manager that is licensed as
a capital markets service license holder by the Monetary Authority of Singapore and an exempt financial adviser. These materials are issued by PGIM Singapore for the general information of
“institutional investors” pursuant to Section 304 of the Securities and Futures Act, Chapter 289 of Singapore (the “SFA”) and “accredited investors” and other relevant persons in accordance
with the conditions specified in Sections 305 of the SFA. In South Korea, information is issued by QMA, which is licensed to provide discretionary investment management services directly to
South Korean qualified institutional investors.

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.

Certain information contained herein may constitute “forward-looking statements,” (including observations about markets and industry and regulatory trends as of the original date of this
document). Due to various risks and uncertainties, actual events or results may differ materially from those reflected or contemplated in such forward-looking statements. As a result, you should
not rely on such forward-looking statements in making any decisions. No representation or warranty is made as to future performance or such forward-looking statements.

QMA affiliates may develop and publish research that is independent of, and different than, the recommendations contained herein. QMA personnel other than the author(s), such as sales,
marketing and trading personnel, may provide oral or written market commentary or ideas to QMA'’s clients or prospects or proprietary investment ideas that differ from the views expressed
herein. Additional information regarding actual and potential conflicts of interest is available in QMA's Form ADV Part 2A.

Asset allocation is a method of diversification that positions assets among major investment categories. Asset allocation can be used to manage investment risk and potentially enhance returns.
However, use of asset allocation does not guarantee a profit or protect against a loss.

QMA is a wholly-owned subsidiary of PGIM, Inc. the principal asset management business of Prudential Financial, Inc. (PFI) of the United States of America. QMA’s investment team operated
for many years within one of PFI’s asset management companies. QMA's predecessors began managing domestic equity accounts for US tax-exempt clients in 1975. In 2004, QMA became a
registered investment adviser with the SEC under the Investment Advisers Act of 1940 and the quantitative management business of PGIM, Inc. was transferred to QMA. PFl of the United States
is not affiliated in any manner with Prudential plc, which is headquartered in the United Kingdom.
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