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Summary

Q3 2022 Developments Informing Our Long-Term (10-Year) Forecasts: The most recent estimates of US GDP showed the economy
shrank by -0.6% during the second quarter of 2022 amid a continued reduction in inventories and residential investment, marking a
second-consecutive quarter of negative growth. Despite the negative reading domestic demand held firm. Labor market strength, driven by
ongoing growth in non-farm payrolls in July and August and low unemployment, continued to support consumption spending. Still, other
areas of the global economy struggled. This was most evident in Europe where many economies are likely to enter recessions this winter
amid a sharp surge in natural gas prices that weighed on households and businesses. Supply shortages, along with higher energy costs, also
led to manufacturing shutdowns and deteriorating business confidence. Meanwhile in China, industrial output, retail sales and fixed asset
investment improved marginally in the most recent quarter following significant weakness earlier in the year. Federal Reserve (Fed) Chair
Powell’s speech at the Jackson Hole symposium in August emphasized the importance of doing whatever it takes to bring inflation down,
boosting expectations for further Fed rate hikes. Powell argued that bringing inflation back to the 2% target is crucial, even if it causes
economic pain or a hard landing. He also warned against prematurely loosening policy. The Bloomberg Commodity Total Return Index
declined by 4.1% in the third quarter of 2022, reducing total year-to-date gains to a still impressive 13.6%. Our near-term developed and
emerging market economic growth forecasts for the next 10 years have declined slightly, while our inflation forecasts for the same horizon
are somewhat higher than those from the previous quarter. Evolving policy rates and a moderation in forecast economic growth and
inflation have important implications for our long-term asset class forecasts.

Long-Term Global Economic Outlook: We expect real economic growth in developed economies to continue to moderate over the next
decade, as it has for the last 30 years. This is due to the limited growth of the developed labor force, which is constrained by domestic
demographics. An assumption of no significant offset from improved productivity growth is an additional constraint on growth. Inflation in
developed markets, in contrast, is anticipated to moderate over the next 10 years, relative to the elevated rates of inflation observed in 2021
and the first half of 2022. Nevertheless, inflation is expected to be somewhat higher than that observed in the period following the Global
Financial Crisis of 2008, and prior to the COVID-induced recession of 2020. We expect long-run 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 markets. While our baseline long-term inflation expectations
assume a reversion to longer-term trends, the nearer-term outlook for inflation is highly uncertain. The four-decade trend in falling US
inflation has at least temporarily paused, with US inflation rising to 7.0% in 2021 and 8.2% through the first three quarters of 2022. While
an extreme scenario of 1970s-style, double-digit inflation appears unlikely, the potential for a sustained period of average inflation well
above central bank targets is a non-trivial risk for investors. We cover these issues at length in two related white papers'.

Equities: Our 10-year annualized nominal forecast return for Global Equities is 8.5%), an increase from our forecast of 7.7% for the third
quarter of 2022. The forecast increase is primarily attributable to more favorable valuations following a 6.7% decline in Global Equities in
the third quarter, taking year-to-date loses to 25.3%. Our long-term return forecast for US Equities is somewhat lower, at 7.8%. Looking
at the rest of the world, Developed Market Equities outside the US and Emerging Market Equities are both forecast to return 10% over
the long-run. Cheaper valuations, as measured by historical valuation ratios, are driving stronger expected returns for non-US Developed
Market Equities versus US Equities. While faster expected economic growth is a positive for Emerging Market Equities versus non-US
Developed Market Equities, it is offset by relatively less attractive valuations and income growth.

! Tokat-Acikel, Ahmed, Brundage, Campbell, Cummings, & Rengarajan, 2021, “Is Inflation About to Revive?”
PGIM Quantitative Solutions White Paper. https://www.pgimquantitativesolutions.com/research/inflation-about-to-revive
Johnson, Aiolfi, Hall, Patterson, Rengarajan, &Tokat-Acikel, 2022, “Portfolio Implications of a Higher US Inflation Regime”
PGIM Quantitative Solutions White Paper. https://www.pgimquantitativesolutions.com/research/portfolio-implications-higher-us-inflation-regime
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10-Year Forecast Returns and Volafility
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Fixed Income: Global sovereign interest rates continued to rise markedly in the third quarter of 2022 as inflationary pressures prompted a
ratcheting up in expectations for further global central bank interest rate hikes. Our long-run forecast for hedged Global Aggregate Bonds is
5.1%, a material upward revision from the second quarter’s forecast of 3.9%, and up from just 1.3% from the first quarter of this year. Our
long-run forecast for US Aggregate Bonds is 4.7%, with the lower expected return relative to the Global Aggregate mostly attributable to

a positive contribution from hedging foreign currency exposure. At the end of our 10-year forecast horizon, we expect the US Fed’s policy
rate to be approximately 3.8%, which is about 70 basis points higher than the midpoint of the policy rate target range at the end of the
third quarter. Outside the US, developed market central banks are forecast to also increase policy rates from lower levels in many cases, as
longer-run policy normalization is expected. In US credit markets, we are forecasting average spreads will decline somewhat over the next
10 years from the elevated levels witnessed at the end of the third quarter following a meaningful rise through the first three quarters of
2022, informing expected returns of 5.5% and 7.0% for US Investment Grade (IG) and High Yield Bonds, respectively.

Real Assets: Real Assets are broadly defined to include asset classes that have physical properties or have returns that are highly correlated
with inflation. We include Commodities, REITs and TIPS as Real Assets in our Capital Market Assumptions (CMAs). Our forecasts for all
these asset classes are expected to outperform our 10-year US inflation forecast of 2.7%.

Private Assets: Given the increasingly important role private asset classes play in a growing number of institutional allocations, beginning
in the fourth quarter of 2021 PGIM Quantitative Solutions introduced forecasts for US Buyout Private Equity, US Venture Capital Private
Equity and US Mezzanine Private Debt. Our forecasts for US Buyout Private Equity, US Venture Capital Private Equity and US Mezzanine
Private Debt are linked to the forecast outcomes of public market assets with a premium consistent with historical empirical outcomes,
acknowledging the underlying illiquidity and potential leverage employed in these asset classes relative to public market counterparts.

Ovur forecasts for Core and Opportunistic US Private Real Estate are based on inputs from the NCREIF Property Indexes and linkages to
forecast US economic growth and inflation.

Currency and Currency Hedging Returns: Over the next 10 years, we are forecasting mixed returns for the US dollar relative to developed
market peers, with outcomes ranging from an annualized loss of 0.6% for the Australian dollar to a gain of 1.2% for the Japanese yen. Forecast
outcomes for emerging market currencies range from an expected loss of 2.5% for the South African rand to a gain of 0.7% for the Taiwan
dollar. Long-term currency hedging returns against a market-weighted basket of developed market exposures are forecast to be net positives for
US investors as short-term interest rates are anticipated to be higher over the long term in the US relative to the Eurozone and Japan.

60/40 Portfolio Return®: Based on our long-term forecasts, a balanced portfolio of 60% Global Equities unhedged and 40% Global
Aggregate Bonds hedged is forecast to return 7.6% annually over the next 10 years. This forecast represents a material increase of 1.0% from
the second quarter, attributable to both the rise in global interest rates to date in 2022 as well as improved equity market valuations.

? For illustrative purposes only. All model portfolios have significant inherent shortcomings and do not consider many real-world frictions. There is no current PGIM
Quantitative Solutions client portfolio with this composition of assets. It does not constitute investment advice and should not be used as the basis for any investment decision.
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Overview

PGIM Quantitative Solutions’ CMAs underpin the long-run outlook for strategic allocations in our individual strategies and multi-asset

portfolios. They are the product of a highly systematic process for generating consistent projections across the capital markets.

CMAs provide 10-year expectations for the most widely held equity, fixed income and non-traditional asset classes, measuring both

return and risk. We update our CMAs each quarter. Our investment professionals begin with evolving asset-class fundamentals and

macroeconomic assumptions at the country level. For each asset class, we decompose local return expectations into three broad categories:

income, growth and valuation adjustment. We also forecast relative currency adjustments for investors in different domiciles to allow

for conversion to hedged or unhedged returns. Our core building blocks and final forecasts are reviewed at their component levels by an

investment council of our most senior investment professionals

Capital Market Assumptions Framework

Asset Class Specific Inputs

Current Equity Market Valuations

o

@® Dividend Yields
® 10-year Treasury Yield
[ ]

Credit Spreads

Macro Inputs

® GDP Growth

® GDP Potential and
Inflation Forecasts

Economic Assumptions

Future Real Interest Rate Forecasts
Real Rates
Future Valuation Forecasts

GDP Growth

Credit Spread Forecasts

Capital Market Return Expectation Investment Council Review of Primary Inputs

* Including GDP Growth and Inflation Expectations

= Global and Integrated Across Regions

= Internally Consistent Across Assets

*  Guided by Investment Council

Shown for illustrative purposes only. Source: PGIM Quantitaive Solutions.

Global Economic Outlook

= Equilibrium Valuation and Real Interest Rates

Forward-looking views for economic growth and inflation are some of the most critical building blocks of our CMAs. We currently compile

these for 16 countries. Based on our forecasts, long-term real economic growth in developed economies over the next 10 years is expected

to continue to moderate, as it has for the last three decades. This is due to the limited growth of the labor force, which is constrained
by domestic demographics, and based on an assumption of no significant offset from improved productivity growth. Our forecasts for
near-term economic growth are somewhat lower than last quarter, while our forecasts for inflation edged somewhat higher. We expect

longer-term economic growth in developed economies to be led by Australia and other countries with younger populations and more

liberal immigration policies. We anticipate growth to be slowest in Japan and parts of Western Europe, where the labor force is expected

to contract further over the next decade. Inflation in developed markets is anticipated to moderate over the next 10 years, relative to the
elevated rates of inflation observed in 2021 and 2022 but is expected to be somewhat higher than that observed in the period following the
Global Financial Cirisis of 2008, and prior to the COVID-induced recession of 2020. Our 10-year forecasts for developed market inflation
range from a 3.3% annual rate in Australia to a low of 1.5% in Japan. Emerging markets, however, are expected to produce real economic

growth and inflation at annualized rates of 3.8% and 3.1%, respectively, driven by younger populations and higher rates of return on capital

than in developed markets.
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Evolution of Our Market Outlook

Opver the last 10 years, coincident with rising valuation ratios and a moderation in expected developed market growth and inflation, our long-
term capital market assumptions for global equities trended downwards through 2017 before stabilizing at historically low levels. More recently,
declining equity markets in 2022 and an increase to our longer-run inflation expectations have reversed this trend, moving our forecasts higher.
Ovur outlook for returns of global equities over the next 10 years is 8.5%, an increase of 0.8% from our forecast in the third quarter of 2022.

PGIM Quantitative Solutions’ Expected 10-Year Return for Global Equities
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Source: PGIM Quantitative Solutions as of 9/30/2022. Forecasts are nat a reliable indicator of future performance.

Our capital market assumptions for global fixed income assets have moved materially higher over the past few quarters, coincident with the
significant increase in global interest rates. As of September 30, 2022, the amount of negative yielding debt in the Bloomberg Barclays Global
Aggregate Index stood at $1.8 trillion, a decline from $11.3 trillion at the end of 2021 and an all-time high of $17.8 trillion at the end of 2020.

PGIM Quantitative Solutions’ Expected [0-Year Return for Hedged Global Aggregate Bonds
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Source: PGIM Quantitative Solutions as of 9/30/2022. Forecasts are not a reliable indicator of future performance.
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Glohal 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. Our long-term forecasts for short-term interest rates
have edged higher this quarter as global central banks are forecast to pursue more aggressive interest rate hikes in coming quarters as the level
of current inflation is well above policy targets. For the US, policy rates in 10 years are expected to be about 70 basis points higher than the
3.1% policy rate midpoint prevailing at the end of the second quarter, given the forward view of inflation and growth relative to potential.

Central banks in other developed markets are also expected to raise rates to combat high inflation in coming quarters.

Interest Rates

Current Short-Term Long-Term
Interest Rates Forecast of
(9/30/2022) Short Interest Rates
United States 3.25 3.81
United Kingdom 2.58 2.33
Eurozone 0.74 1.54
Japan -0.25 0.34
Australia 3.52 3.87
Canada 3.79 3.93

Source: Bloomberg, PGIN Quantitative Solutions, as of 9/30/2022. Forecasts may not be achieved.

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).

Year to date through the end of the third quarter, benchmark 10-year US Treasury yields advanced by 230 basis points to a level of 3.8%.
Shorter-term 2-year Treasury yields, which better reflect near-term policy expectations, advanced by a much greater 355 basis points year

to date, to a level of 4.3%. Looking forward, yields for the Bloomberg US Treasury Index are expected to rise modestly over the next 10
years, resulting in a negative valuation adjustment and an expected return of 4.2%, a rise of 0.7% from last quarter. Unhedged 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 developed market government bonds for a US
investor are forecast at 3.5% on an unhedged basis and 4.9% on a hedged basis given the differentials in forecast short-term interest rates.

> GDP-weighted Eurozone country average for European Central Bank.
#There can be no assurance these forecasts will be achieved.
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Decomposition of Fixed Income Refurn Forecasts
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Our long-term forecast for US Aggregate Bonds is 4.7%, We calculate the expected returns for fixed income credit indexes

which includes an expected spread return of 0.5%. Our to include any additional income expected from an average
forecast for hedged Global Aggregate Bonds from a US credit spread yield over comparable government bonds, adjusted
investor perspective is 5.1%, given similar assumptions for for expected default and downgrade losses over the forecast
credit spreads and defaults, as well as gains from currency horizon. We then calculate the valuation adjustment for expected
hedging, which more than offset lower starting levels for changes in spreads. Year to date in 2022, credit spreads have
underlying government yields outside the US. For both US widened substantially following significant narrowing in 202I.
Investment Grade and US High Yield Bonds, spreads at Tightening financial conditions in the first three quarters of 2022
the end of the second quarter were somewhar higher than have resulted in a modest increase in our forecast for defaults
expected averages for the next 10 years. in US High Yield Bonds. Long-run returns for US Investment

Grade and US High Yield Bonds are expected to he 5.5% and
7.0%, respectively.
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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 To build the income component of our long-term equity

share of expected income returns coming from share buybacks, equal to forecasts, we calculate each country’s expected income
about 1.9% in our long-term forecasts. Outside of the US, the expected contribution based on current and anticipated levels of
impact of net buybacks in developed economies on long-term income dividend yield as well as the expected returns attributable
returns is anticipated to be a much more modest 0.3%. For emerging to buyback activity (positive) or net positive share
markets, an expected drag on income returns from net share issuance issuance (negative).

is forecast at 0.5%

For the growth component of our equity return forecasts, long-term nominal earnings growth for each equity market is expected to
approximate the growth in nominal GDP for each country. We calculate this as the combined annualized rate of expected inflation plus
real GDP growth. As noted eatlier, our near-term growth expectations have moderated from last quarter, while our forecasts for inflation
have increased somewhat. Our 10-year forecast for US real annualized GDP growth is now 1.8%, with 2.7% for inflation translating to an
earnings growth component of 4.5%. We anticipate inflation will remain elevated over the next few quarters before moderating to levels
closer to the Fed target rate of 2%. For developed markets outside the US, our 10-year expectation for real GDP growth is 1.4%, while
inflation is expected to average 2.4%. This assumption would provide nominal earnings growth of 3.8%, an increase of 0.2% from our
forecast from the previous quarter. For emerging markets, higher nominal GDP growth relative to developed markets is expected to result
in long-run nominal earnings growth of 6.9%.

Among developed markets, the US maintains a negative expected long-term valuation adjustment of 0.5% annually, attributable to still
historically elevated valuation ratios. Developed equities outside the US, in contrast, are expected to have a positive valuation repricing
given historical valuation ratios that are below long-run averages. Emerging market equity returns are forecast to be 0.5% higher per year
due to what is now a positive valuation adjustment after several quarters of having a negative valuation adjustment.
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Private Assets

Given the increasingly important role private asset classes play in a growing number of institutional allocations, beginning in the fourth quarter 2021
PGIM Quantitative Solutions began producing forecasts for US Buyout Private Equity, US Venture Capital Private Equity and US Mezzanine Private
Debt. Beginning in the first quarter of 2022 we also began providing forecasts for Core and Opportunistic US Private Real Estate. Our methodology
for forecasting Private Assets outside of Real Estate ties the forecast outcomes of Private Assets to those of public market assets and assigns a premium
consistent with historical empirical outcomes, acknowledging the underlying illiquidity and potential leverage employed in these asset classes relative
to public market counterparts. Our forecasts for private Real Estate incorporate data from the NCRIEF Property Index (NPI) to determine yields and
relative valuations in addition to linkages to forecast macroeconomic inputs. Investors in Private Assets must also evaluate cash flow considerations that
may impact other liquid allocations in a multi-asset portfolio. For further reference about these considerations please see Shen et al. (2021)°.

Private equity funds that take a buyout strategy invest in equity ownership in mature companies that result in a change of control. These are
typically large transactions that use leverage. Our current 10-year annualized forecast for US Buyout Private Equity is 9.2% versus a forecast of
7.8% for public US Equities.

Venture capital funds seek private equity stakes in startups and small- to medium-sized companies with strong growth potential. Our current
annualized 10- year forecast for US Venture Capital Private Equity is 11.3% versus a forecast of 8.3% for public US Small-Cap Equities.

Private mezzanine debt invests in loans that are subordinate to other debt in a firm’s capital structure and that are backed by little to no collateral.
Our current annualized forecast for US Mezzanine Private Debt is 6.5% versus a forecast of 7.0% for public US High Yield Debt.

Private real estate funds covered in the NPI for our forecasts include properties that have been acquired, at least in part, on behalf of tax-exempt
institutional investors and held in a fiduciary environment. The property types allowed into the NPI are hotels, office buildings, industrial
properties, apartments and other retail-use properties. Allowed properties can be wholly owned or even jointly owned properties. Returns on
investment are required to be reported without leverage. From the unlevered initial forecast, we then calculate a core real estate forecast to
represent funds with 20% leverage and an opportunistic real estate forecast to represent funds with 409% leverage. Our forecasts for Core and
Opportunistic Private Real Estate this quarter are 5.1% and 5.6%, respectively.

Real Assets
We include Commodities, REITs and TIPS as Real Assets in our Capital Market Assumptions.

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 4.4%, which is somewhat above

the expected return of US Treasuries given the slightly higher duration of US TIPS. This US TIPS forecast is 0.5% higher than the prior quarter’s
forecast, attributable to an increase in underlying nominal US TIPS yields.

Our forecast returns for US and Global REITs include current and forecast dividend payments, expected appreciation linked to forecast price level
changes, and a valuation adjustment based on current payout ratios. Our long-run forecasts for US and Global REITs are 6.5% and 7.5%, respectively.

Our long-run expected return for Commodities is 6.0%, reflecting a return on cash investment of 3.9%, assuming investment through liquid
futures and a growth premium of 2.1%, consistent with historical spot returns over cash and a linkage to forecast inflation. This forecast is 1.3%
higher than our forecast from last quarter, largely attributable to the increase in our cash forecast.

Decomposition of Real Asset Return Forecasts
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Source: PGIN Quantitative Solutions as of 9/30/2022. For illustrative purposes only. Forecasts are not a reliable indicator of future performance.

> Shen et al. (2021), “Harnessing the Potential of Private Assets: A Framework for Institutional Portfolio Construction”, PGIM Institutional and Advisory Solutions.
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Currency and Currency Hedging Returns

Our long-term forecasts for currency returns and returns to 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 mixed returns for the US dollar relative to developed market peers, with outcomes ranging from an annualized

loss of 0.6% for the Australian dollar to a gain of 1.2% for the Japanese yen. Forecast outcomes for emerging market currencies range from

an expected loss of 2.5% for the South African rand to a gain of 0.7% for the Taiwan dollar. Long-term currency hedging returns against

a market weighted basket of developed market exposures are forecast to be net positive for US investors as short-term interest rates are

anticipated to be higher over the long term in the US relative to the Eurozone and Japan.

PGIM Quantitative Solutions 04 2022 10-Year Capital Market Assumptions

Asset
Fixed Income

Cash

US Treasury Bonds

US Long Treasury

Global Treasury Bonds Hedged

US Aggregate Bonds

Global Aggregate Bonds Hedged
US Investment Grade Bonds

US High Yield Bonds

US TIPS

Equities

US Equities

US Small Cap

UK Equities Unhedged

Europe ex-UK Equities Unhedged
Japan Equities Unhedged
Developed International ex-US Equities Unhedged
EM Equities Unhedged

Global Equities Unhedged

Real Assets

US REITs

Developed REITs Unhedged
Commodities

Private Assets

US Private Real Estate - Core

US Private Real Estate - Opportunistic
US Private Debt - Mezzanine

US Private Equity - Buyout

US Private Equity - Venture Capital
60/40 Portfolio

Source: PGIN Quantitative Solutions as of 9/30/2022. Forecasts are not a reliable indicator of future performance,

Expected
Geometric Return

3.90
4.22
3.64
4.95
4.72
5.06
5.52
6.98
4.42

7.76
8.26
9.27
9.31
10.28
10.04
10.05
8.51

6.48
7.47
6.00

5.14
5.65
6.51
9.21
11.28
7.55

Expected
Arithmetic Return

4.32
4.18
5.17
4.88
5.22
5.74
7.35
4.59

8.93
10.19
10.91
10.78
12.40
11.30
12.84
10.56

8.04
9.87
7.10

6.12
7.34
7.11
11.14
14.49
8.43

Expected
Volatility

4.63
10.41
6.71
5.60
5.68
6.72
8.58
5.79

15.32
19.69
18.08
17.14
20.58
15.90
23.63
20.25

17.67
21.90
14.83

13.96
18.40
10.95
19.67
25.35
13.20

Expected
Sharpe Ratio

0.09
0.03
0.19
0.17
0.23
0.27
0.40
0.12

0.33
0.32
0.39
0.40
0.41
0.47
0.38
0.33

0.23
0.27
0.22

0.16
0.19
0.29
0.37
0.42
0.34
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Incorporating Economic Uncertainty in Our 10-Year Forecasts

PGIM Quantitative Solutions’ 10-year forecasts are based on building blocks with inherent uncertainty, particularly uncertainty as to the

economic environment that will prevail over the next 10 years. To model this economic uncertainty, we conduct forward-looking simulations

incorporating joint distributions of expansionary and recessionary investment environments. In contrast to simulations assuming a single

multivariate normal distribution of asset class returns that are inconsistent with observed historical outcomes, our robust simulations consider

periods of crisis that result in more pronounced drawdowns than would be captured in static average expected return and covariance forecasts.

Through these simulations we generate a distribution of return outcomes centered on our capital market assumptions. Presented in the

following chart are the 25th and 75th percentile ranges for the primary asset classes we forecast.®
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Source: PGIN Quantitative Solutions as of 9/30/2022. Forecasts and hypothetical performance are not a guarantee or reliable indicator of future results. PGIM Quantitative Solutions generates 1,000 potential return paths using the simulation
methodology described above. The uncertainty bands represent 25th and 75th percentile of potential return paths from the simulation. Returns paths are hypothetical in nature and do not reflect actual investment results. The information is shown
for illustrative purposes only, does not constitute investment advice, and is not indicative or a guarantee of future results. Results from the projected simulation may vary over time and with each use.

¢ Beginning in Q1 2022, PGIM Quantitative Solutions introduced a methodology change in the Economic Uncertainty Simulations that removed the quarterly modeling of
deviations from expected economic growth and inflation. The updated monthly asset-class-based simulations result in wider uncertainty bands than the previous methodology.
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Risk-Based Policy Portfolios’

To provide insight into how our evolving CMAs can be used to inform multi-asset portfolios, PGIM Quantitative Solutions produces three
representative risk-based policy portfolios every quarter. These policy portfolios are based on public market assets only and are meant to
mimic three distinct liability profiles from a US investor perspective. Each quarter, suggested portfolios are constructed through constrained
optimization based on our evolving risk and return forecasts. Suggested portfolios selected along the efficient frontier will be those with the
highest Sharpe ratios and with at least the same expected return as the respective policy portfolio to which they are benchmarked.

For the fourth quarter of 2022, starting from the benchmark policy portfolios, intra-equity allocation changes common to all the policy
portfolios were reductions in exposure to US equities and increased allocations to non-US developed and emerging market equities. Within
fixed income, allocations to US Aggregate bonds were decreased in the Income portfolio and increased in the Growth portfolio. Across all
the portfolios, allocations to US Investment Grade bonds were reduced, while allocations to High Yield bonds were increased. Within Real
Assets, allocations to REITs were underweight in the Balanced and Growth portfolios, while allocations to Commodities were increased in all
the portfolios. TIPS allocations were overweight in the Balanced portfolio and underweight in the Growth portfolio. Across broad asset class
groups, equity allocations were reduced in the Balanced and Growth portfolios, funding overweight allocations to Real Assets in the Balanced
portfolio and Fixed Income in the Growth portfolio. Allocations to Real Assets were increased in the Income and Balanced portfolios and
decreased in the Growth portfolio.

04 Risk-Based Policy Portfolios 04 Optimized Risk-Based Policy Portfolios

Income Balanced Income Growth Income Balanced Income Growth

Focused and Growth Focused Focused and Growth Focused
Equities 30.0% 55.0% 70.0% Equities 33.0% 53.0% 68.0%
US Large Cap 20.0% 35.0% 40.0% US Large Cap 17.0% 30.0% 35.0%
US Small Cap 2.0% 3.0% 8.0% US Small Cap 4.0% 2.0% 7.0%
International ex-US 5.0% 12.0% 15.0% International ex-US 7.0% 14.0% 17.0%
Emerging Markets 3.0% 5.0% 7.0% Emerging Markets 5.0% 7.0% 9.0%
Fixed Income 60.0% 35.0% 20.0% Fixed Income 55.0% 35.0% 24.0%
US Aggregate 50.0% 30.0% 10.0% US Aggregate 45.0% 30.0% 14.0%
US Investment Grade 8.0% 3.0% 3.0% US Investment Grade 6.0% 1.0% 1.0%
US High Yield 2.0% 2.0% 7.0% US High Yield 4.0% 4.0% 9.0%
Real Assets 10.0% 10.0% 10.0% Real Assets 12.0% 12.0% 8.0%
TIPS 6.0% 3.0% 2.0% TIPS 6.0% 5.0% 0.0%
US REITs 2.0% 4.0% 5.0% US REITs 2.0% 2.0% 3.0%
Commodities 2.0% 3.0% 3.0% Commodities 4.0% 5.0% 5.0%
Expected Geometric Return 6.3% 7.4% 8.1% Expected Geometric Return 6.6% 7.5% 8.2%
Expected Standard Deviation 7.0% 10.0% 12.4% Expected Standard Deviation 7.5% 9.8% 12.2%
Expected Sharpe Ratio 0.38 0.40 0.40 Expected Sharpe Ratio 0.40 0.41 0.41

Source; PGIM Quantitative Solutions as of 9/30/2022. For illustrative purpases only. The asset allocations are hypothetical and should not be construed as investment advice. No investment strategy o risk management technique can guarantee
refurns or eliminate risk in any market environment. There is no guarantee strategies will be successful. Forecasts are not a reliable indicator of future performance.

7 For illustrative purposes only. All risk-based policy portfolios have significant inherent shortcomings and do not consider many real-world frictions. There is no current PGIM
Quantitative Solutions client portfolio with this composition of assets. Does not constitute investment advice and should not be used as the basis for any investment decision.
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Innovations in Suggested Allocations from 03 2022

Changes in our forecasts for the fourth quarter of 2022 have resulted in a number of innovations in our optimized portfolios from the end
of the third quarter. In the Income portfolio, increased allocations to US Large and Small Cap equities were funded from a decrease in US
Aggregate bond exposure, and a reduction of TIPS exposure within Real Assets funded an increase in the REITs allocation. In the Balanced
portfolio, an increased allocation to US Aggregate bonds was funded by a small decrease in the US Small Cap allocation. In the Growth
portfolio, US Aggregate bond exposure was increased, funded by reduced exposure in US Small Cap equities and within Real Assets, TIPS
exposure was reduced by 4% to fund an equivalent increase in the Commodities allocation.

Quarter-over-Quarter Changes in Optimized Risk-Based Policy Portfolio Allocations

Income Balanced Income Growth

Focused and Growth Focused
Equities 3.0% -0.5% -1.5%
US Large Cap 2.0% 0.0% 0.0%
US Small Cap 1.0% -0.5% -1.5%
International ex-US 0.0% 0.0% 0.0%
Emerging Markets 0.0% 0.0% 0.0%
Fixed Income -3.0% 0.5% 1.5%
US Aggregate -3.0% 0.5% 1.5%
US Investment Grade 0.0% 0.0% 0.0%
US High Yield 0.0% 0.0% 0.0%
Real Assets 0.0% 0.0% 0.0%
TIPS -2.0% 0.0% -4.0%
US REITs 2.0% 0.0% 0.0%
Commodities 0.0% 0.0% 4.0%
Expected Geometric Return 0.8% 0.7% 0.7%
Expected Standard Deviation 0.6% 0.1% 0.1%
Expected Sharpe Ratio -0.11 -0.07 -0.06

Source: PGIM Quanitative Solutions as of 9/30/2022. Forecasts are not a reliable indicator of future performance. There is no guarantee strategies will be successful. Asset allocations are hypothetical and should not be construed as
investment advice For illustrative purposes only.
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Policy Portfolio Including Private Assets

Given the increasingly important role private asset classes play in a growing number of institutional allocations, beginning in the second quarter
of 2022 we introduced an additional policy portfolio that includes allocations to a number of private asset classes. The allocations are designed
to approximate the risk profile of the Balanced policy portfolio, while providing diversifying exposure to private equity, private debt and private
real estate allocations. As in the policy portfolios including only public markets, suggested portfolios are constructed through constrained
optimization based on our evolving risk and return forecasts. Suggested portfolios selected along the efficient frontier will be those with the
highest Sharpe ratios and with at least the same expected return as the benchmark policy portfolio.

For the fourth quarter of 2022, the Private Asset policy portfolio allocation changes mirrored those in the Balanced portfolio that included
only public markets investments. Specifically, exposure to US equities was reduced in order to fund overweight allocations to International and
Emerging Markets equities. Allocations to Fixed Income were reduced in US Aggregate and Investment Grade bonds to finance overweight
allocations to Real and Private Assets. Within Real Assets, TIPS and Commodity allocations were increased, while exposure to REITs was
decreased. In Private Assets, allocations were increased to Private Equity Buyout, Venture Capital as well as Opportunistic Real Estate. In
contrast, the allocations to Private Mezzanine Debt and Core Real Estate were reduced.

Capital Market Assumptions Balanced Portfolio With Private Assets Allocation

Benchmark Optimal
Equities 28.0% 27.5%
US Large Cap 18.0% 13.0%
US Small Cap 2.0% 0.5%
International ex-US 6.0% 10.0%
Emerging Markets 2.0% 4.0%
Fixed Income 35.0% 32.5%
US Aggregate 30.0% 27.5%
US Investment Grade 3.0% 1.0%
US High Yield 2.0% 4.0%
Real Assets 7.0% 9.0%
TIPS 2.0% 4.0%
US REITs 3.0% 1.0%
Commodities 2.0% 4.0%
Private Assets 30.0% 31.0%
Private Equity Buyout 6.0% 8.0%
Venture Capital 4.0% 6.0%
Private Mezzanine Debt 10.0% 6.5%
Core Real Estate 6.0% 4.5%
Opportunistic Real Estate 4.0% 6.0%
Total 100% 100%
Expected Geometric Return 7.2% 7.6%
Expected Standard Deviation 8.7% 9.1%
Expected Sharpe Ratio 0.43 0.45

Source: PGIN Quantitative Solutions as of 9/30/2022. Forecasts are not a reliable indicator of future performance.
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PGIM Quantitative Solutions’ Steady State CMAs

PGIM Quantitative Solutions is now providing a longer-term forecast view beyond a 10-year horizon based on our ‘steady state’ views for
asset classes. We construct long-term CMAs by combining 10-year CMAs and steady state CMAs. Returns are expected to follow the 10-year
CMA scenario for the first segment of history and then follow the steady state CMAs thereafter. One motivation for this structure is that
assets that are cheap (rich) on a valuation basis might have better (worse) returns over the near-term horizon. However, the longer an investor’s
time horizon, the less weight they should place on an asset class being cheap or rich today, and the more weight they should place on what
happens in the steady state. Steady state CMAs are intended to answer the question of “what will asset returns be after prices have returned

to equilibrium and economies grow at their long-run pace?” To accomplish this, we remove valuation components and cyclical terms in our
existing model, anchoring them to an equilibrium level.

CMA volatility estimates are constructed based on historical standard deviations over the long term. To construct steady state volatility, we rely
on the methodology by Cox, Ingersoll, and Ross (1985)%, whose model links the volatility of interest rates to the square root of interest rates.
Higher interest rates are associated with greater volatility in interest rates, just not linearly. In our case, we have volatility estimates over the
subsequent 10 years, and want to model how those values would change if the return estimates change. The steady state volatility is calculated
by scaling the 10-year volatility by the square root of the ratio of the steady state return to the 10-year return expectation. This approach ensures
that if an asset class has a higher return in the steady state, such as would occur due to interest rates rising beyond our typical 10-year horizon,
then the volatility is also scaled higher. However, since the scaling uses a square root instead of a linear adjustment, volatility will not increase as

much as returns in the steady state. This means that the Sharpe ratio will also increase (see Tokat-Acikel et al. 2021 for details).’

Long-Term Capital Market Assumptions

Asset Expected Expected Expected Expected
Geometric Return Arithmetic Return Volatility Sharpe Ratio

Fixed Income

Cash 1.46 1.46 — —
US Treasury Bonds 4.33 4.54 6.51 0.47
Global Treasury Bonds Hedged 3.56 4.16 10.93 0.25
US Aggregate Bonds 4.66 4.95 7.65 0.46
Global Aggregate Bonds Hedged 3.50 3.88 8.75 0.28
US Investment Grade Bonds 5.47 5.90 9.32 0.48
US High Yield Bonds 6.60 7.31 11.85 0.49
US TIPS 4.34 4.62 7.53 0.42
Equities

US Equities 8.95 10.95 19.98 0.48
US Small Cap 9.45 12.68 25.39 0.44
UK Equities Unhedged 8.53 10.56 20.18 0.45
5‘;?5;;;“( Equities 7.59 9.56 19.88 0.41
Japan Equities Unhedged 6.50 8.36 19.25 0.36
ED:ZT:;E ﬁ;}‘l‘eﬁgﬁ“’ml acUs 7.63 9.08 17.05 0.45
EM Equities Unhedged 10.33 14.08 27.38 0.46
Global Equities Unhedged 8.77 11.83 24.76 0.42
Real Assets

US REITs 7.94 10.78 23.85 0.39
Developed REITs Unhedged 7.78 11.50 27.27 0.37
Commodities 2.05 2.96 13.46 0.11
60/40 Portfolio 6.66 7.93 15.93 0.41

Source: PGIN Quantitative Solutions as of 9/30/2022. Forecasts are not a reliable indicator of future performance,

8 Cox, Ingersoll, & Ross. 1985. “A Theory of the Term Structure of Interest Rates.” Econometrica, 53 (2): 385-407. https://doi.org/10.2307/1911242.
? Tokat-Acikel, Aiolfi, Hall, Jin, & Johnson. 2021. “Top-Down Portfolio Implications of Climate Change”

PGIM Quantitative Solutions White Paper. https://www.pgimquantitativesolutions.com/white-paper/top-down-portfolio-implications-climate-change
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Important Information

PGIM Quantitative Solutions LLC (PGIM Quantitative Solutions or PGIM Quant), formerly known as QWA LLC, is an SEC-registered investment adviser and a wholly-owned subsidiary of PGIM, Inc. (PGIM), the
principal asset management business of Prudential Financial, Inc. (PFI) of the United States of America. Registration with the SEC does not imply a certain level of skill or training. PFl 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.

These materials represent the views and opinions of the author(s) regarding the economic conditions, asset classes, securities, issuers or financial instruments referenced herein and are not necessarily
the views of PGIM Quantitative Solutions.

Any reproduction of these materials, in whole or in part, or the divulgence of any of the contents hereof, without prior consent of PGIM Quantitative Solutions is prohibited. Certain information contained
herein has been obtained from sources that PGIM Quantitative Solutions believes to be reliable as of the date presented; however, PGIM Quantitative Solutions 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 Quantitative Solutions 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. The underlying assumptions and our views are subject to change. 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 Quantitative Solutions and its affiliates may make
investment decisions that are inconsistent with the views and opinions expressed herein, including for proprietary accounts of PGIM Quantitative Solutions or its affiliates.

Capital market assumptions are subject to change. PGIM Quantitative Solutions’ capital market assumptions (i.e., long-term risk and return expectations for each of the asset classes) are based on our
analysis of long-term historical performance numbers, current market conditions, and fundamental and economic factors.

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. with registered office:
Gustav Mahlerlaan 1212, 1081 LA Amsterdam, The Netherlands. PGIM Netherlands B.V. is authorised by the Autoriteit Financiéle Markten (“AFM”) in the Netherlands (Registration number 15003620)
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 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
1I). PGIM Quantitative Solutions, PGIM Limited and/or PGIM Netherlands B.V. are indirect, wholly-owned subsidiaries of PGIM. These materials are not intended for distribution to, or use by, any person in
any jurisdiction where such distribution would be contrary to local or international law or regulation 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 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 PGIM Quantitative Solutions, which is licensed to provide discretionary investment management
services directly to South Korean qualified institutional investors.

The views and opinions 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 appropriateness 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. There is no guarantee forecasts will be achieved.
PGIM Quantitative Solutions affiliates may develop and publish research that is independent of, and different than, the views and opinions contained herein. PGIM Quantitative Solutions personnel other
than the author(s), such as sales, marketing and trading personnel, may provide oral or written market commentary or ideas to PGIM Quantitative Solutions’ 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 PGIM Quantitative Solutions’ 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.

Copyright 2022 PGIM Quantitative Solutions. Al rights reserved. PGIM, PGIM Quantitative Solutions, the PGIM Quantitative Solutions logo and the Rock design are service marks of PFl and its related
entities, registered in many jurisdictions worldwide. PGIM Quant- 20221121-243

Authors About PGIM Quantitative Solutions

As the quantitative and multi-asset specialist of PGIM, we combine the agility of

Marco Aiolfi, PhD, Portfolio Manager, Co-Head of an independently run boutique with the stability and scale of one of the world’s

Multi Asset top-15 asset managers. For over 45 years, we have designed proprietary methods to

Lorne Johnson, PhD, Portfolio Manager, Head of solve beyond alpha by combining the latest technology with scalable, rigorous risk

Multi-Asset Portfolio Design controls to nimbly build and manage diversified and customized solutions that help
solve clients’ evolving challenges. We manage portfolios across equities, multi asset,
liquid alts and retirement for a global client base with $81 billion in assets under
management as of 9/30/2022.

For More Information

To learn more about our capabilities, please contact PGIM

Quantitative Solutions by email at contactus@pgim.com or
by phone in the US at +1 (866) 748-0643 or in the UK at

+44 (0) 20-7663-3400.

For financial professional use only. Not for use with the public.



mailto:contactus%40pgim.com?subject=

Certain information in this commentary has been obtained from sources believed to be reliable as of the date presented;
however, we 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. The manager has no obligation to update any or all such information, nor do we make any
express or implied warranties or representations as to the completeness or accuracy. Any projections or forecasts presented
herein are subject to change without notice. Actual data will vary and may not be reflected here. Projections and forecasts are
subject to high levels of uncertainty. Accordingly, any projections or forecasts should be viewed as merely representative of a
broad range of possible outcomes. Projections or forecasts are estimated, based on assumptions, subject to significant revision,
and may change materially as economic and market conditions change.

This material is being provided for informational or educational purposes only and does not take into account the investment
objectives or financial situation of any client or prospective clients. The information is not intended as investment advice and is
not a recommendation. Clients seeking information regarding their particular investment needs should contact their financial
professional.

Prudential Investment Management Services LLC is a Prudential Financial company and FINRA member firm. PGIM
Quantitative Solutions, Jennison Associates and PGIM are registered investment advisors and Prudential Financial companies.
PGIM Quantitative Solutions is the primary business name of PGIM Quantitative Solutions LLC. PGIM Quantitative Solutions
LLC (PGIM Quantitative Solutions) a wholly owned subsidiary of PGIM. PGIM Fixed Income and PGIM Real Estate are units of
PGIM. © 2022 Prudential Financial, Inc. and its related entities. Jennison Associates, Jennison, PGIM Real Estate, PGIM and
the PGIM logo are service marks of Prudential Financial, Inc. and its related entities, registered in many jurisdictions worldwide.

1065573-00001-00 PI18170 1D 06082024

For financial professional use only. Not for use with the public.





Accessibility Report



		Filename: 

		PGIM-Quant-Capital-Market-Assumptions-2022-Q4-US.pdf






		Report created by: 

		localuser


		Organization: 

		





 [Personal and organization information from the Preferences > Identity dialog.]


Summary


The checker found no problems in this document.



		Needs manual check: 0


		Passed manually: 2


		Failed manually: 0


		Skipped: 1


		Passed: 29


		Failed: 0





Detailed Report



		Document




		Rule Name		Status		Description


		Accessibility permission flag		Passed		Accessibility permission flag must be set


		Image-only PDF		Passed		Document is not image-only PDF


		Tagged PDF		Passed		Document is tagged PDF


		Logical Reading Order		Passed manually		Document structure provides a logical reading order


		Primary language		Passed		Text language is specified


		Title		Passed		Document title is showing in title bar


		Bookmarks		Passed		Bookmarks are present in large documents


		Color contrast		Passed manually		Document has appropriate color contrast


		Page Content




		Rule Name		Status		Description


		Tagged content		Passed		All page content is tagged


		Tagged annotations		Passed		All annotations are tagged


		Tab order		Passed		Tab order is consistent with structure order


		Character encoding		Passed		Reliable character encoding is provided


		Tagged multimedia		Passed		All multimedia objects are tagged


		Screen flicker		Passed		Page will not cause screen flicker


		Scripts		Passed		No inaccessible scripts


		Timed responses		Passed		Page does not require timed responses


		Navigation links		Passed		Navigation links are not repetitive


		Forms




		Rule Name		Status		Description


		Tagged form fields		Passed		All form fields are tagged


		Field descriptions		Passed		All form fields have description


		Alternate Text




		Rule Name		Status		Description


		Figures alternate text		Passed		Figures require alternate text


		Nested alternate text		Passed		Alternate text that will never be read


		Associated with content		Passed		Alternate text must be associated with some content


		Hides annotation		Passed		Alternate text should not hide annotation


		Other elements alternate text		Passed		Other elements that require alternate text


		Tables




		Rule Name		Status		Description


		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot


		TH and TD		Passed		TH and TD must be children of TR


		Headers		Passed		Tables should have headers


		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column


		Summary		Skipped		Tables must have a summary


		Lists




		Rule Name		Status		Description


		List items		Passed		LI must be a child of L


		Lbl and LBody		Passed		Lbl and LBody must be children of LI


		Headings




		Rule Name		Status		Description


		Appropriate nesting		Passed		Appropriate nesting







Back to Top


