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A complex and conflicting set of
macroeconomic and capital market data has
complicated forecasts for the U.S. economy.
The Federal Reserve is actively slowing the
economy through aggressive monetary policy
tightening to offset a strong economy. The
Treasury curve has been inverted for quite
some time and the recent volatility in 10-year
bonds has made the economic outlook
murkier. Given the heterogeneity of real estate
markets, this complicated setup has made the
landscape challenging to navigate, even for
the most seasoned strategists. Against this
backdrop, economic state models can be
powerful tools for investors seeking to
formulate investment strategies in periods of
uncertainty by systematically grouping real
estate market cycles into discernable regimes
potentially identifying actionable trends.

Executive summary

» Economic state models can yield
hypotheses about economic behavior'.
Using Bayesian probability frameworks,
these models provide insights into
current market conditions and potential
paths forward.

» Akey advantage of economic
state models is in gauging relative
relationships between different market
states that can help provide market
assumptions and potentially improve
decision-making for investors.

e In the context of commercial real estate,
economic state models can provide
investors with empirical assumptions
observed across different regimes.
When combined within a probabilistic
framework, it can allow investors to
create a set of expectations and possible
forward-looking strategies.

* In this paper we utilize a non-structural
economic state model that utilizes key
indicators including GDP, unemployment,
interest rates, consumer price index, and
real estate pricing to model the potential
probability and impact of regime shifts
on the U.S. office market.

e The findings from our economic state
model suggest a cumulative value
decline of approximately 42% for the U.S.
national office market (based on the NPI
appreciation index starting in Q2 2022)
with a recovery likely to ensue from 2025.

" Ouliaris, Sam. IMF (2011). What are Economic Models. Retrieved from https://www.imf.org/external/pubs/ft/fandd/2011/06/basics.htm#:~:text=An%20
economic%20model%20is%20a,0bjective%20measures%200f%20economic%20outcomes.
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Defining an economic state model

There are several approaches to modeling economic cycles: structural, non-structural, and large-scale models.
Structural models are mostly based on economic theory while non-structural models are statistically driven and
without pre-defined relationships. Large-scale models are hybrid models that combine the benefits of underlying
economic theory (structural models) and build relationships among different key indicators using empirical data
(non-structural models).

Economic state models are used in identifying shifting patterns of growth or transition from one set of conditions
or “state” to another. In commmercial real estate, economic state models can be used as another valuable tool for
investors to (a) recognize cycles given market conditions and, (b) signal inflection points in demand cycles to
potentially prepare for a shift from one state to another.

Our non-structural model uses empirical observations

In this paper, we provide investors with a framework for navigating real estate markets with the use of non-structural
economic state models. These models provide a simplified view of the economy and real estate markets that helps
understand current and future market conditions and can allow investors to formulate forward looking strategies
using a probabilistic transition matrix derived from empirical observations. We also limited our model to the office
sector since it encompasses a large set of heterogeneous characteristics and is currently in the eye of a storm given
very weak operating fundamentals.

Since our economic state model focuses on commercial real estate, our inputs include supply and demand

fundamentals, investment performance, NOI growth, working-age population growth, and treasury spreads. Using

a clustering algorithm, we identified six regimes focusing on the U.S. office real estate market with data starting in

1990. The model relied on the following key indicators:

e Rent growth, vacancy rates, new supply as a percentage of stock, and new demand as a percentage of stock.

» NOI growth rates, appreciation, and income returns from the NCREIF National Property Index.

e Working-age population growth, the spread between the 10-year and the 2-year U.S. bond yields, and the
spread between the 10-year bond yield and office cap rates from NCREIF.

Exhibit 1 below provides a breakdown of our regimes using average values from the key indicators above to describe
U.S. office real estate markets:

EXHIBIT 1: Regime summary statistics, quarterly basis

New New Working

Demand Supply Age \[o]} Spread Spread

as%of as%of Population Rent Growth Appreciation Income 10Y-2Y Cap Rate-
Regime Stock stock Growth  Growth Vacancy (SAAR) Return Return (Bps) 10Y (Bps)
Regime 1 0.29% 0.47% 0.16% 1.48% 13.49% 1.83% -2.19% 1.54%  -0.44% 5.95%
Regime 2 0.20% 0.31% 0.21% -0.29% 15.49% -0.06% -1.55% 1.62% 1.76% 6.54%
Regime 3 0.29% 0.32% 0.21% 0.52% 13.78% 0.71% 0.15% 1.70%  0.60% 6.66%
Regime 4 0.21% 0.25% 0.22% -0.49% 16.64% -0.35% -0.84% 1.72%  2.38% 6.96%
Regime 5 0.14% 0.32% 0.15% 0.06% 14.86% 0.69% -0.04% 1.44% 1.22% 5.68%
Regime 6 0.58% 0.50% 0.24% 1.43% 1231% 1.18% 1.67% 1.62%  0.15% 6.27%

Source: Principal Asset Management, September 2023
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Each state represents a unique combination of market conditions and associated investment performance for U.S.
national office market over the time horizon of our analysis, spanning four decades.

e Under the current state (Q2 2023), our analysis indicates that the U.S. office sector is in Regime 1, historically
characterized by the worst appreciation returns,-2.19% (-8.48% on an annualized basis). This regime is more
characteristic of a deep contraction, although it still has positive NOI and rent growth which is unusual for this
stage in the cycle.

» Conversely, Regime 6, with the lowest vacancy rate (12.31%) among all regimes, and the highest appreciation
rate, 1.67% (6.85% on an annualized basis) which is characteristic of an expansion for the U.S. national office
sector in our analysis.

Insights into U.S. office based on our economic state model

To understand how U.S. office sector regimes may transition from one state to another, we use probability-based
analysis to generate a matrix (Exhibit 2). These probabilities calculate the likelihood of transition from one state to
the next within a single quarter based on the input variables described above. Each iteration represents a quarter:
Iteration 1 is the first quarter ahead, Iteration 2, the second quarter ahead, and so on. Our model suggests:

e The probability that the U.S. office sector goes from Regime 1 to Regime 6 within the first quarter is zero while
the probability of transitioning to Regime 3 is about 17%; and
e The probability that the U.S. office sector stays within Regime 1 during the same time (Iteration 1) is 83%.

* In the second iteration, which refers to the last quarter of 2023, the probability that the U.S. office sector
remains in Regime 1 drops to 69% while the transition to Regime 3 moves to 24%.

EXHIBIT 2: Regime transition scenarios for U.S. office

Regimes Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Regime 6

2 0%
3 0% 4% 60% 0% 16% 20%
Q32023
4 0% 16% 0% 84% 0% 0%
5 0% 23% 23% 0% 55% 0%
6 6% 0% 13% 0% 0% 81%
1 1% 0% 3% 3%
2 0% 2% 6% 24% 28% 0%
3 1% 8% 42% 1% 19% 28%
Q4 2023
4 0% 23% 0% 73% 4% 0%
5 0% 27% 26% 4% 39% 5%
6 1% 1% 19% 0% 2% 68%

Source: Principal Asset Management, September 2023

By repeating this process over multiple iterations, we get to a point where there is no more change in the probability
distribution, indicating an equilibrium state where the odds of moving from one state to the other are stationary.

In considering six regimes for our study of the U.S. office sector, we reach equilibrium after nine quarters with the
probability of remaining in Regime 1 dropping to 24%, followed by the probability to transition from Regime 1 to
Regime 3 or Regime 6, indicating improved market conditions, standing respectively at 26% and 23%.
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Using our model to forecast office performance

An additional benefit of economic state models is their ability to forecast expected returns for the U.S. office sector.
By employing the transition matrix in conjunction with the annual appreciation returns associated with each regime,
we estimated expected annual appreciation returns for the NPI U.S. office index using two transition paths as
illustrated in the table below.

EXHIBIT 3: Potential office value drawdown

Most likely path
g:;rl‘::‘: Q323 Q423 Q124 Q224 Q324 Q4'24 Q125 Q225 Q3'25
Regimes Regime 1 Regime 1 Regime 1 Regime 1 Regime 1 Regime 1 Regime 1 Regime 1 Regime 1 Regime 3
Transition 83.33% 69.44% 58.09% 48.89% 41.47% 3552% 30.73% 26.89% 26.30%
probabillities
Annualized return 8.48% -8.48% -8.48% -8.48% -8.48% -8.48% -8.48% -8.48%  0.60%
Expected return 7.06% -5.89% -492% -414% -3.52% -3.01% 2.61% -2.28%  0.16%

Cumulative return -42%
Source: Principal Asset Management, September 2023

This relatively simple approach allows us to derive key takeaways for U.S. office sector.

¢ Following the most likely path scenario depicted above, which is based on the highest transition probability of
each regime along the path, we’'d expect the U.S. office national sector to continue to face headwinds for at
least the next two years and crossing positive territory only in the third quarter of 2025.

e Using historical measure to and the performance associated with this scenario, the estimated cumulative value
decline for U.S. office market starting in Q2 2022 would be around 42% for the index.

It is important to recognize that the use of economic state models in forecasting forward-looking returns

is limited by their heavy reliance on historical patterns. As such, caution should be exercised in times of
unprecedented changes in the market like what we’ve seen in the U.S. office sector. We should also note that
there is an appreciable lag between the index and the “spot” transaction market which is already suggesting
material price dislocation in the office sector. Therefore, given well documented appraisal lags in private
markets, our estimate may never be realized within the index but is likely to be recognized in transaction data.

Conclusion

Economic state models are valuable in providing investors with a systemic way to gauge the state of the economy,
and perhaps more importantly, a path forward especially in times of uncertainty. Employing the transition matrix in
conjunction with annual appreciation returns associated with each regime can help investors extrapolate expected
annual returns over their forecast horizon. Economic state models are also a valuable tool for investors seeking a
framework to methodically analyze dynamics between macroeconomic indicators and local market trends, as well as
anticipate changes in real estate cycles and formulate better-informed strategies.

Applying our non-structural economic state model to the office sector, we conclude a difficult period lies ahead.
While this will be challenging to navigate, it could also offer investors confidence, and decision-making tools as well
as a potential time frame to deploy capital in the office sector with input from potential outcomes using an economic
state model.
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Risk Considerations

Investing involves risk, including possible loss of Principal. Past Performance does not guarantee future return. All financial investments
involve an element of risk. Therefore, the value of the investment and the income from it will vary and the initial investment amount cannot
be guaranteed. Potential investors should be aware of the risks inherent to owning and investing in real estate, including value fluctuations,
capital market pricing volatility, liquidity risks, leverage, credit risk, occupancy risk and legal risk. All these risks can lead to a decline in the
value of the real estate, a decline in the income produced by the real estate and declines in the value or total loss in value of securities
derived from investments in real estate.

The economic state models are provided for informational purposes only and should not be relied upon in any way as a forecast or
guarantee of future events. Proprietary model output is based upon certain assumptions that may change, are not guaranteed, and should
not be relied upon as a significant basis for an investment decision. Forecasts of financial market trends that are based on current market
conditions constitute our judgment and are subject to change without notice. Any expected returns can be conditional on economic
scenarios; in the event a particular scenario comes to pass, actual returns could be significantly higher or lower than forecasted. Because of
the inherent limitations of all models, potential investors should not rely exclusively on the model when making an investment decision.

Important information

This material covers general information only and does not take account of any investor’s investment objectives or financial situation
and should not be construed as specific investment advice, a recommendation, or be relied on in any way as a guarantee, promise,
forecast or prediction of future events regarding an investment or the markets in general. The opinions and predictions expressed are
subject to change without prior notice. The information presented has been derived from sources believed to be accurate; however, we
do not independently verify or guarantee its accuracy or validity. Any reference to a specific investment or security does not constitute
a recommendation to buy, sell, or hold such investment or security, nor an indication that the investment manager or its affiliates has
recommended a specific security for any client account.

Subject to any contrary provisions of applicable law, the investment manager and its affiliates, and their officers, directors, employees,

agents, disclaim any express or implied warranty of reliability or accuracy and any responsibility arising in any way (including by reason
of negligence) for errors or omissions in the information or data provided. All figures shown in this document are in U.S. dollars unless

otherwise noted.

This material may contain ‘forward looking’ information that is not purely historical in nature. Such information may include, among other
things, projections and forecasts. There is no guarantee that any forecasts made will come to pass. Reliance upon information in this
material is at the sole discretion of the reader.

This material is not intended for distribution to or use by any person or entity in any jurisdiction or country where such distribution or use
would be contrary to local law or regulation.

This document is issued in:
¢ The United States by Principal Global Investors, LLC, which is regulated by the U.S. Securities and Exchange Commission.

» Europe by Principal Global Investors (Ireland) Limited, 70 Sir John Rogerson’s Quay, Dublin 2, D02 R296, Ireland. Principal Global
Investors (Ireland) Limited is regulated by the Central Bank of Ireland. Clients that do not directly contract with Principal Global Investors
(Europe) Limited (“PGIE”) or Principal Global Investors (Ireland) Limited (“PGlI”) will not benefit from the protections offered by the
rules and regulations of the Financial Conduct Authority or the Central Bank of Ireland, including those enacted under MiFID II. Further,
where clients do contract with PGIE or PGII, PGIE or PGII may delegate management authority to affiliates that are not authorised and
regulated within Europe and in any such case, the client may not benefit from all protections offered by the rules and regulations of the
Financial Conduct Authority, or the Central Bank of Ireland. In Europe, this document is directed exclusively at Professional Clients and
Eligible Counterparties and should not be relied upon by Retail Clients (all as defined by the MiFID).

¢ United Kingdom by Principal Global Investors (Europe) Limited, Level 1, 1 Wood Street, London, EC2V 7 JB, registered in England, No.
03819986, which is authorized and regulated by the Financial Conduct Authority (“FCA”).

¢ United Arab Emirates by Principal Global Investors LLC, a branch registered in the Dubai International Financial Centre and authorized by
the Dubai Financial Services Authority as a representative office and is delivered on an individual basis to the recipient and should not be
passed on or otherwise distributed by the recipient to any other person or organisation.

« Singapore by Principal Global Investors (Singapore) Limited (ACRA Reg. No. 199603735H), which is regulated by the Monetary Authority
of Singapore and is directed exclusively at institutional investors as defined by the Securities and Futures Act 2001. This advertisement or
publication has not been reviewed by the Monetary Authority of Singapore.

e Australia by Principal Global Investors (Australia) Limited (ABN 45 102 488 068, AFS Licence No. 225385), which is regulated by the
Australian Securities and Investments Commission and is only directed at wholesale clients as defined under Corporations Act 2001.

e This document is marketing material and is issued in Switzerland by Principal Global Investors (Switzerland) GmbH.

¢ Hong Kong SAR (China) by Principal Asset Management Company (Asia) Limited, which is regulated by the Securities and Futures
Commission. This document has not been reviewed by the Securities and Futures Commission.

e Other APAC Countries/Jurisdictions, this material is issued for institutional investors only (or professional/sophisticated/qualified
investors, as such term may apply in local jurisdictions) and is delivered on an individual basis to the recipient and should not be passed
on, used by any person or entity in any jurisdiction or country where such distribution or use would be contrary to local law or regulation.
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