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Abstract

The main aim of this thesis is to design a new and more advanced methodol-

ogy for valuation of real estate portfolios and incorporate uncertainty into the

valuation process. From the comprehensive real estate literature we identified

the main value drivers whose treatment is often neglected in the traditional ap-

praisal methodology as they are used as a single point estimates. The identified

parameters are the discount rate, inflation, prime rent, occupancy and market

capital value changes. In contrast with the traditional approach, we calibrate

distributions of these parameters from historical data and allow their variation

through the Monte Carlo simulation. This enables us to model their impact on

the market value of our real estate portfolio, which comprises of A-class office

buildings with detailed property level data including their lease structure. The

methodology presented here builds on the widely used DCF approach, which is

augmented by the risk parameters and through the thousands of iterations of

the Monte Carlo simulation we arrive to a distribution of all potential values of

the portfolio. Finally, the knowledge of relevant risk factors and their impact

on returns of their property portfolio then provides investors with better and

more reliable foundations for their decisions and understanding of the markets.

It is also a valuable tool for them to monitor their portfolio, evaluate its key

risk and return parameters and predict possible future developments, including

up to date VaR based on the current market development.
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Abstrakt

Ćılem této práce je navrhnout novou a pokročileǰśı metodiku pro oceňováńı

portfolia komerčńıch nemovitiost́ı a zahrnout nejiistotu do procesu oceňováńı.

Z rozsáhle literatury zabývaj́ıćı se nemovitostma jsme identifikovali hlavńı hod-

notvorné faktory, jejichž správné uchopeńı je v tradičńı oceňovaćı metodice

často opomenuto s t́ım, jak jsou tyto factory použ́ıvany pouze jako odhad jed-

noho bodu. Identifikovanými parametry jsou diskontńı sazba, inflace, nájemné,

obsazenost a změny v tržni hodnotě kapitálu. Na rozd́ıl od tradičńıho př́ıstupu,

jsme z historických dat nakalibrovalli distribuce těchto parametr̊u a pomoćı sim-

ulace Monte Carlo jsme dosáhli jejich variaćı. Takový př́ıstup nám umožňuje

modelovat dopad těchto paramtetr̊u na tržńı hodnotu našeho portfolia nemovi-

tost́ı. Potfolium se skládá z A-class kancelářské budov, pro něž disponu-

jeme velmi podrobnými daty, jež jsou na úrovni jednotlivých nemovitost́ı a

zahrnuj́ı i informace o jejich struktuře pronájmů. Navržená metodika navazuje

na široce už́ıváný DCF model, který je rozš́ı̌ren o vliv rizikových parametr̊u.

Prostřednictv́ım tiśıce iteraćı simulace Monte Carlo źıskáme k distribuci všech

potencionálńıch hodnot portfolia. Závěrem, znalost př́ıslušných rizikových fak-

tor̊u a jejich vliv na výnosy z portfolia nemovitost́ı tak poskytne investor̊um

lepš́ı a spolehlivěǰśı základy pro jejich rozhodováńı a pochopeńı trhu. Model

je také cenným nástrojem pro sledováńı vývoje portfolia, vyhodnoceńı jeho

kĺıčových rizikových a źıskových parametry a předv́ıdáńı možnosti budoućıho

vývoje včetně aktuálńıho VaRu v závislosti na soušasném vývoji na trhu.

Kĺıčová slova nemovitosti, rizikový model
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E-mail vedoućıho práce rado.parrak@gmail.com
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Chapter 1

Introduction

In the past, real estate became an important class of assets in the capital mar-

kets. However, its strengthening position was shaken by the global financial

crisis in 2007. The crisis has shown that real estate assets are not able to absorb

financial shocks on capital markets resulting in damage to their value. This

contributed to fundamental changes in real estate markets, restoring the inter-

est of investors in these assets. The growing importance of real estate assets

in global investment markets can be demonstrated by direct commercial real

estate assets volumes reaching $588 billion in 2013, after five years of ongoing

growth (John Lang La Sale, 2013a). Furthermore, John Lang La Sale (2013b)

estimated that direct commercial real estate transactions will continuously raise

and will exceed $1 trillion in 2030.

Moreover, the current situation on global financial markets leads yield-seeking

investors to turn to favorable features of real estate assets. The currently low

interest environment promises them a decent income stream with potential pro-

tection against inflation over long-term horizon. However, limitations of such

investments include illiquidity, significant transaction costs and sensitivity to

current business cycles. Recent trends thus influence rebalancing of investment

portfolios towards more real estate assets.

It is important for the investors to know the fair price of their portfolio and

be able to evaluate individual aspects influencing its development to protect it

against harmful losses and unexpected swings. This has recently also become

an interest of economists and financial analysts, who employ various statistic

and econometric models combining different aspects of financial theory to op-
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timize and forecast the performance of real estate assets.

This thesis attempts to estimate and analyze a more complex model based

on property level data, allowing for greater accuracy and also offering the op-

tion to carry out stress tests for various macroeconomic and market scenarios.

The model is based on commercial real estate data from the Czech Republic

and goes to greater detail in terms of understanding which factors influence the

value of real estate properties and the riskiness of its returns.

Similar argumentation is held by Peng (2010), who develops a new method

to analyze the risk and returns of direct commercial real estate investments,

based on property-level data instead of indices. The novelty is represented

by tackling heterogeneity of examined properties and the risks connected with

them across properties and across time. The Monte Carlo simulation is also

used to verify his findings and to provide evidence that his approach yields

more accurate estimates than the index method.

The methodology used in this thesis goes beyond the common index econo-

metric approach and designs a more precise commercial real estate risk model,

based on classical real estate appraisal by DCF (Discounted Cash Flows) of in-

vestments. The first part investigates the relationships among macroeconomic

and financial variables and the value of the real estate. The second part of

the model is dedicated towards calculating an appropriate value of economic

capital at risk represented by the VaR (Value at Risk) for a given portfolio of

commercial real estate.

Such methodology is a new one compared to the regression approach to simple

indices. It also more accurately and directly addresses the need of investors to

be able to know the right price of their real estate investments. The knowledge

of relevant risk factors and their impact on returns then provides investors with

better and more reliable foundations for their decisions and understanding of

the markets. It is also a valuable tool for them to monitor their portfolio, evalu-

ate its key risk and return parameters and predict possible future developments.

The thesis is organized as follows. Chapter 2 provides an overview of the cur-

rent research in this field and relevant literature survey. Chapter 3 describes

real estate markets concerning their key characteristic. Chapter 4 deals with
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situation on the Czech real estate market. Chapter 5 discusses valuation tech-

niques of real estate assets. In Chapter 6 we describe methodology used in our

analysis, the dataset, valuation and risk modeling results. Chapter 7 provides

concluding remarks.



Chapter 2

Current research overview and

literature survey

The current research mainly focuses on time series of commercial real estate

indices or real estate funds to analyze their dependence on various variables.

Although property level data would be better, they are not generally used be-

cause they are hard to obtain. The behavior of such indices or funds is then

modeled by econometric approaches, which estimate sensitivity of their returns

to various macroeconomic and financial variables such as interest rates, capital-

ization rates or the sentiment of investors. These measures represent potential

risk of the real estate assets and may thus have an impact on their returns.

Unfortunately, the use of indices instead of property level data for time se-

ries regressions causes erosion to the proper understanding of the relationship

between returns on the investments and the risk factors that are associated with

them. Although the indices provide a sufficiently informative picture about the

whole market or about the performance of a particular real estate fund, they

have a limited power in estimating and capturing the risk return relationship

in a more precise way. This is especially due few of their drawbacks.

Firstly, they suffer from the bias of the index itself, because the real estate

indices are not observed variables. They are constructed from a chosen set of

properties that they include and which they are supposed to represent. This

means that they are skewed by the characteristics of properties they include

and ignore the ones that are omitted, leading to measurement errors in cap-

turing the representative samples. Peng (2010) also points out that the indices
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often include homogenous properties and so do not offer adequate variability

to different risk profiles. In reality, however, there is a strong heterogeneity of

real estate assets in the market, which needs to be treated correctly.

Secondly, there is a problem with risk profile of a whole index versus the risk

of individual properties. The index combines many properties and its result-

ing risk profile is influenced by the relationships among the properties, which

may cancel each other out or conversely amplify each other in some cases. This

problem is empirically documented by Fisher and Goetzmann (2005), who com-

pare the median real estate investment Internal Rate of Return (IRR) with the

average return of NCREIFs (National Council of Real Estate Investment Fidu-

ciaries) commercial real estate index. They find a significant difference between

the two across time.

Overall, the econometric method using real estate indices has its limitations

in explaining detailed relationships between property value and the variables

that influence it. On the other hand, it is informative on a general level of mar-

kets or whole funds, where it draws on expected or unexpected macroeconomic

conditions and shocks and examines the sensitivity of real estate portfolios and

indices to their variability. Such method was used extensively in the past and

provides results for a number of explanatory variable sets that deal with ex

post real estate returns, see for example Gyourko and Linneman (1988), Liu

and Mei (1992), Park, Mullineaux and Chew (1990), where the beta coefficients

in their regressions represent individual sensitivities.

This simplified approach allows for estimating the risk factor sensitivities and

the corresponding return premiums (Economic risk factor and commercial RE

returns). Most common is an analysis of REITs (Real Estate Investment

Trusts), which employs multivariate linear regressions and estimates risk based

on REIT volatility. A drawback is that REITs only partly constitute the real

estate value and are subject to regulations from the government.

2.1 Empirical literature review

This section provides a review of relevant empirical literature considering real

estate valuation techniques and risk-return modeling of real estate assets. Fur-

thermore, it concerns mainly models dealing with Monte Carlo simulations and
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discounted cash flow (DCF) method employed in our further analysis. Unfortu-

nately, due to the restricted access of researchers to property level data, there is

a significantly limited amount of empirical works discussing this topic. There-

fore, the notable part of studies compensates the lack of data by using real

estate indices (e.g. REITS) with slightly different risk-return characteristics

from property level data.

The recent study of Meins and Sager (2013) examines the impact of sustain-

ability risk on property value. In their analysis they follow the previous work

of Lorenz and Luetzkendorf (2011) and use Monte Carlo simulations and DCF

valuation to assess the effect of changing market conditions related to sustain-

ability on the estimated worth of properties. They use data for residential

real estate market in Switzerland. Based on their result, they conclude that

sustainability risk is important component of the risk premium and should be

included in discount rate.

Hoesli et al. (2006) analyze the incorporating of uncertainty in real estate

valuation process. For their purposes they use adjusted present value (APV)

method, which should provide the same results as the traditionally used DCF

method and helps them avoid problems of circularity related to debt financing.

Furthermore, Monte Carlo simulations enable them to incorporate the uncer-

tainty of valuation parameters. The probability distributions of the parameters

are constructed using empirical data from the Swiss financial and real estate

markets. Based on the previous they manage to estimate the discount rate

without prior knowledge of a property’s value and use a time-varying discount

rate. Furthermore, the results of sensitivity analysis indicate that estimated

values react mainly to variations in long-term interest rate and in the growth

of terminal value. Hence it is important to consider carefully values of these

parameters.

Amédée-Manesme et al. (2013) use Monte Carlo simulations in combination

with options to determine the value of real estate portfolio. Moreover, they

suggest a new methodology comprising a lease structure risk into traditional

valuation process (e.g. method of discounted cash flows). The main contri-

bution in this methodology is incorporating the behavior of rational tenant

using break options. Their simulated scenario results are than compared with

market rental values with similar space characteristics. Authors conclude that
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their model provides robust valuations of a real estate portfolio with interesting

metrics of cash flows distribution and they recommend their model to investors

to improve the relevance of their valuations.

Baroni, Barthélémy, and Mokrane (2007) use rent and price dynamics to con-

sider the uncertainty in future cash flows and thus improve real estate portfolio

valuation. For this purpose they estimate values of trend and volatility from

Paris real estate indices to get a dynamic model with corresponding parame-

ters. The main improvement of such model is that terminal value is not derived

from an anticipated growth rate of cash flows but from the estimates of trends

and volatility of real estate prices. Additionally, they employ Monte Carlo sim-

ulation and DCF approach through the portfolio of real estate and compare

results. The Monte Carlo simulations are seen as more efficient for the mea-

surement of complex cash generating assets (e.g. distribution of real estate).

Monte Carlo simulated cash flows also show to be more robust valuation ap-

proaches and less sensitive to assumptions on growth rates.

Peng (2010) examines the risk and return characteristic of direct commercial

real estate investments. He uses a data set of 3125 commercial properties held

over the period from 1978 to 2009. In the study, Peng suggests a new regres-

sion approach to estimate the sensitivities of commercial real estate returns to

economic conditions. He finds that risk premium of commercial properties is

positively affected by GDP growth and change in the credit spread, but neg-

atively by inflation, stock market risk premium, and by change in the term

spread and that risk characteristics differ across type of property and over the

time. The negative relationship between stock and real estate risk-premium

confirmed that real estate assets help diversify the risk of stocks. Furthermore,

using Monte Carlo simulations he shows that the new method provides bet-

ter estimates of relationship between real estate risk premium and economic

variables than the more usual index approach.



Chapter 3

Real estate markets

In this thesis, we want to focus on real estate markets mainly from investors’

point of view. However, to be able to evaluate all possible risks and returns

of investment in real estate, it is important to understand real estate markets

as a complex system. Geltner et al. (2010) describes real estate markets as

a system consisting of two main sub-markets, asset market and space market,

mutually linked by industry development. The Figure 3.1 depicts how this

real estate system works, incorporating influences of exogenous factors such as

local and national economies or capital markets. Geltner builds upon previous

theoretical work of diPasquale and Wheaton (1992), who laid down basics of

four-quadrant model for long run adjustments on real estate markets. At the

same time, a similar four-quadrant scheme linking the space and asset markets

was presented by Fisher (1992).

Within the first box representing space market, we see how demand for and

supply of physical space mutually interact and set current rents and occupancy

level of the properties. The demand side of space market is affected by the

development of local and national economies, e.g. business activity, which de-

termines the need for various types of physical space. The supply side is given

by the past and current activities of the development industry.

The current rents determined on space market translate into a stream of oper-

ating cash flows, a subject of interest for investors on the asset markets. These

operating cash flows together with capitalization rate are key drivers of market

value of properties. The investors that are active on both supply and demand

side of the asset market evaluate the risk return profile of real estate invest-
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Figure 3.1: Real estate system – interactions between asset and space
market

Adds new 
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Source: Author based on Gelltner et. al (2010).

ments and compare it with other investment opportunities on capital markets.

This process determines the required capitalization rate, which represents the

expected return for investors. Furthermore, investors make forecasts about

future development on space market, which influence both capitalization rate

and current rents.

Activity on the asset market, along with the expectations about future eco-

nomic performance, give signals to the development industry. The costs of

development (e.g. construction costs, land acquisition costs and profit of the

developer) are compared against the current market value of real estate asset.

If the asset value exceeds development costs, construction of new facilities be-

gins and increases the amount of physical space supply and leasable area on

the space market.

Furthermore, there is a self-regulating mechanism within the real estate mar-

kets called negative feedback loops, adjusting capital flows from asset market to

the development industry. This means that any kind of disequilibrium on the
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space market will consequently have impact on operating cash flows to owners

of properties and will lead to re-pricing response on the asset market.

In practice, for example a potential excess of supply caused by new construc-

tion activity on space market, will force investors to lower their expectations

about future rents and thus reduce the current valuations of real estate assets.

Such reduction of asset values pose a threat that new development projects will

be no longer profitable, and will result in slowdown of development industry

and vice versa.

Overall, investors in real estate assets have to forecast both demand side of

space market, influenced by local economies, and supply side, formed by activ-

ity of the development industry, to predict future income streams and present

value of their real estate investments. Furthermore, they have to consider the

impact of capital-market and macroeconomic factors, e.g. interest rates, infla-

tion, and investor preferences, on the opportunity cost of capital and thus on

the future values of their assets.

3.1 Characteristics of real estate markets

The development and performance of real estate markets is considerably influ-

enced by a set of features typical to their assets. Many of those features can

prove advantageous for the investors but they require deep understanding both

of the market and assets.

Tangibility and immobility

One of the most distinctive features of real estate assets differentiating them

from others is their tangibility and immobility. That means that you can see

your investment, touch it or even visit it, but you cannot move it from one

place to another without destroying or altering its fundamentals. Furthermore,

as Wolchyuk (1999) states there is a certain degree of physical control over the

investment, which is enabling to manage property and to fix its defects.



3. Real estate markets 11

Heterogeneity

Another important feature of real estate assets is their heterogeneity. This

means that there are no two properties that would be identical, because the

individual properties are typically segmented into different geographical and

sectoral submarkets. The sectoral submarkets categorize properties according

to their purpose of use such as office, retail or industry. The geographical

submarkets contain the differences among properties in their location. The

location is the key aspect of real estate investment, because the real estate

assets tend to have a different performance depending on their country, region

or even position within one city. As a result of heterogeneity of real estate

assets across the geographical and sectoral submarkets there is a missing central

market as stated by Hilbers, Zacho and Lei (2001).

Low liquidity

Disregarding the real estate securities such as REITs, the absence of the central

market for real estate properties hampers significantly the smoothness of trade

on this market. The low liquidity of this market is caused by several factors.

One is the low frequency of trades due to high fixed investment costs. Another

aspect is the difficult price determination process, which is lengthy and requires

certain degree of expertise. Also a sale of particular property can be a long-

lasting process with a meaningful lag between time of decision to sell a property

and the actual closing of the property.

Inefficient markets

In contrast to other capital markets, the real estate markets belong to the

less efficient one. The efficiency of real estate markets is limited by infrequent

trades and by strong information asymmetry among participants in the market.

The availability of information is low and requires costly and time-consuming

procedure, therefore specific information enables investors in real estate market

to exploit profit opportunities that are not visible otherwise.

Large transaction costs

The direct investments in real estate are connected with high transaction costs

related to successful closing of the trade. According to Wolchyuk (1999) trading

costs encompasses real estate agents commissions, lawyers fee, brokerage fee,
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engineer’s fee and others. These fees serve for valuation, leasing, selling or

purchasing expenses. Additionally, possible future maintenance costs have to

be taken also in consideration.

Long-term nature

The real estates are also characterized by long operating life, whose length is

not pre-determined and it can be in many decades, depending on the quality

of its maintenance. Therefore the real estate investments usually do not have

any fixed maturity and offer to investor a long-term stream of income.

Inflexible cyclical supply

The rigidity of real estate assets supply can be explained in term of inability

of supply to flexibly react to changes in demand and more generally to current

and forthcoming economic conditions. Therefore, there is no clear market price

matching the equilibrium price between demand and supply. Such an equilib-

rium price is computed as the discounted present value of the expected stream

of future income and is realized in case that market price is equal to replace-

ment costs of property. When the price of property is higher than replacement

costs, the new construction will be initiated. However, during the process of

completion of construction the demand may start falling or new construction

will result in excess of vacant properties and the equilibrium will not be reached

(Hilbers, 2005). Furthermore, construction activity is influenced by exogenous

economic cycles related to growth of GDP, population growth or real interest

rate.

3.2 Real estate assets as a portfolio investment

class

Since real estate assets exhibit a set of distinctive features and represent an

important investment option, they are considered as a specific investment class.

They are well suited to form a part of a larger portfolio and enhance its risk-

return profile. Their features are described in the following paragraphs and the

Table 3.1 below compares them to other investment classes.
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Table 3.1: Stereotypical characterisation of major investment asset
classes

Investment Concern Stocks Real Estate Long-term Bonds Cash (T-Bills)

Risk High Moderate to Low Moderate to Low Lowest
Total return High Moderare Moderate Lowest
Current yield Low High Highest Moderate
Growth High Low None None
Inflation protection LR good Good Bad Best

Source: Author based on Geltner, et. al (2010).

Portfolio diversification

The positive influence of real estate assets on portfolio diversification in terms

of asset allocation was proved by various empirical studies. The diversification

is achieved by their relatively low correlation with other capital assets (e.g.

stock or bonds) and that 15% to 25% of real estate assets allocation is optimal

in a mixed-asset portfolio (Hoesli et. al, 2004). Furthermore, Brueggeman

and Fisher (2011) stress that different property types in different regions are

influenced by different economic factors. These variations have impact on space

demand of individual properties. These assertions are verified by Brown and

Matysiak (2000 in Jand́ık and Streblov, 2013), who examined sectoral annual

returns over the period from 1979 -1996 and found that average correlation

between individual properties within sectors was low for all examined periods

due to factors specific to individual properties and that average correlation

between sectors is similar to average correlation between individual properties

and thus diversification between sectors has no advantage to diversification

within one sector. Additionally, Brown and Matysiak (2000) conclude that

the risk of property portfolio can be significantly reduced with relatively few

properties and overall portfolio of 30 properties is considered as well diversified.

Yield enhancement versus risk

As was mentioned above, adding real estate assets to investor’s portfolio enables

him to maintain its returns with lower risk or vice versa to increase returns

for a given level of portfolio risk. Generally, higher returns are related to

higher price volatility and are considered as riskier investments. Ross and

Zisler (1991) found that volatility of real estate assets is resides in between the

volatility of bonds and stocks, but for a given level of risk (i.e volatility) yields
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above proportional return. Similar conclusion was found by Vančura (2012)

for the Czech market. Furthermore, Brueggeman and Fisher (2011) identified

three main sources of risk for real estate assets. Firstly, there is a business

risk related to the type of property, its location or lease structure. Secondly,

there is a default risk, which is associated with possibility of default when the

property investment is highly leveraged. Thirdly, there is a liquidity risk that

is connected with the ability of the property to retain its value even in case

of sale in short period of time. All these risks should be considered when real

estate investment is realized and rewarded by a corresponding risk premia.

Inflation Hedge

Investment in real estate assets is often considered as an inflation hedge due

to their positive correlation with inflation. If inflation rises then returns rise

too to preserve real rate of returns. Additionally, lease contracts tend to be

indexed against inflation and rents usually rise every time when contract is

renewed. Thanks to this behavior real estate investment serves as a hedge

against inflation.

Investment performance measurement

The long-term performance of real estate investments is characterized by their

low growth (see Table 3.1). However, in contrast to other types of investments,

investor holds a certain degree of control over it and is able to influence its

performance and increase the value of property by active maintenance. As was

explained in the above paragraphs, each property needs to be approached and

evaluated individually. This also means that in private real estate markets

there is no good benchmark to compare portfolio results. Thus it is hard to

compare portfolio risk to the market because of low data availability and variety

of properties.

3.3 Possibilities of investment into real estate as-

sets

The real estate assets are popular among investors not only due to their specific

features but also due to a wide range of investment possibilities, which they

offer. Different types of real estate properties and various ways how to invest



3. Real estate markets 15

into them allow investors to meet their individual needs. The main differen-

tiating criterion is whether the investor wants to invest directly or indirectly

through a mediator. Other criteria include ways of financing – debt or equity,

and type of property – residential (flats, family houses) or commercial (offices,

retail, warehouse, industrial, hotels).

Direct and indirect investment

Direct investments have been historically a traditional choice. They represent

a purchase of an actual property by a single investor or a syndicate of investors.

Consequently, investors become owners of the property and acquire all atten-

dant rights, i.e. rights to use the property, to earn income from it, to transfer

it to others and the right of enforcement of ownership rights. Their key char-

acteristics are heterogeneity, low liquidity, large transaction costs and rigidity

of supply. This kind of investing usually requires a large amount of initial in-

vestment and thus investors prefer to invest in residential properties that are

less costly in contrast with commercial ones, such as shopping centers or office

buildings.

Indirect investments are not realized by direct purchase of property, instead

of this investor buys certain amount of units of securities issued by entity that

owns and manages properties. These entities can be both listed and non-listed.

The non-listed ones include open-ended, e.g. mutual funds, and close-ended

funds. Among the listed ones belong shares offered by publicly traded real es-

tate companies, such as REIT (real estate investment trust). REITs are struc-

tured similarly to close–end funds with fixed initial amount of shares, thus the

price of shares is affected by supply and demand and investors’ sentiment on

the market. The shares are said to be traded at premium or at discount to

their net asset value. The premium for example means that the share is valued

above the net asset value of the real estate. In this aspect, REITs behave in a

similar way as equities, including speculative behavior, and do not necessarily

reflect the fundamental values of the properties. From this reason, we consider

evaluation of direct investments as a better way to analyze the drivers behind

the true values of real estate properties.

Brueggeman and Fisher (2011) point out that similarly to mutual funds, RE-

ITs do not pay taxes on their earnings at corporate level, and instead these
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earnings are taxed as dividend income to their shareholders. On that account,

real estate investment trusts are subjects of heavy regulation counting different

asset, income and distribution requirements. These legal requirements specify

for example what can create assets value, amount of paid out dividends or

stocks ownership. Other benefits of investing indirectly comprise stable income

stream coming from tenant rents or lower transaction and unit costs contribut-

ing to higher liquidity. Compared to direct investment, the indirect REITs face

higher volatility depending on countries regulations and REITs’ strategies and

the investor also does not have the right to use property.

Additionally, we can compare the performance of indirect open-end funds with

direct real estate based on the development of IPD Global Quarterly Property

Fund Index. The Figure 3.2 depicts the performance of direct and fund annual-

ized returns on a monthly basis over the period 2009 - 2014. The gap during the

crisis was caused by high leverage of the open-end funds, which amplified their

losses. Afterwards the performance has been quite similar. Other factors that

can cause differences involve joint ventures, fund costs or management fees. In

second quarter of 2014, the global fund index returns grew by 2.9% (11.4% an-

nually) and slightly exceeded the direct property returns and bond yields, but

underperformed the REITS and equities (IPD 2014). The performance of the

index is driven mainly by US and the British market and by positive leverage

effect magnifying funds returns.

The Figure 3.3 captures the direct level performance of real estate in Europe

from 2009 to 2014. During this 5 years period we can see the strong influence

of volatile British real estate market in Europe. After the bust of mortgage

bubble in 2008 came the real estate market downturn and the UK suffered

significant losses. However already at the end of 2009 there was a sharp growth

of real estate, followed by slight slowdown. Currently, real estate in UK rises

dramatically, driven mainly by strong capital appreciation reaching up almost

10% in 2014. Also South European countries were severely hit by financial

crises and faced to considerable losses, the subsequent slowdown on real estate

market lead to negative returns over the past years, but the recent moderate

growth indicates a slow recovering of the southern market. On the other hand,

Benelux and Germany showed to be relatively resilient during crisis and their

long-term mild growth promise stable returns.
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Figure 3.2: IPD Global Quarterly Property Fund Index - Annualized
Performance 2009-2014

IPD Global Quarterly Property Fund Index Q2 2014
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Figure 1: IPD Global Quarterly Property Fund Index - Annualized Peformance 2009 - 2014

Core open-end global funds produced another quarter of strong 
performance with fund level returns of 2.9% (annualized 
11.4%), and a direct property return of 2.8% (annualized 
11.1%). This was the eighteenth consecutive quarter of positive 
fund returns over which time performance has averaged an 
annualized 10.6%. Over this time, fund and direct returns have 
been very similar, unlike the years of the financial crisis when 
leverage dragged fund level returns far below direct market 
returns. For the second quarter in a row it was the European 
market, driven in particular by the UK, that was the strongest 
performing region but this was supported by strong performance 
in APAC and North America.

It is in this context that this short research note provides a review 
of the IPD Global Quarterly Property Fund Index, that was 
launched in 2012 and has been building in coverage and insight 
since this time. The paper covers three broad areas. First, a brief 
review of the structure and composition of the Global Property 
Fund Index followed by an overview of recent performance at 
the asset and fund level across global markets. The third section 
provides an example of the way in which some investors are 
making use of the index, provided by CBRE Global Investment 
Partners who use it as a benchmark for some of their mandates. 

1   IPD GLOBAL QUARTERLY PROPERTY FUND INDEX Q2 2014

Source: IPD (2014).

Figure 3.3: IPD Global Quarterly Property Fund Index - Direct level
performance of real estate in Europe 2009-2014

These quarterly direct series for the three global regions are 
summarised in Figures 5 and 6 demonstrating the severity of the 
downturn during the financial crisis, particularly in the U.S. and in 
Europe. The Asian markets, dominated by Australia in this Index, 
were far more resilient during the crisis. Since this time, Asia and 
the U.S. have performed strongly with recent strong performance in 
Europe.  

The low sample size for most of the European countries means 
that the results need to be treated with caution, as indicators of 
market performance rather than authoritative figures usually 
associated with IPD indexes. Despite this caveat, the quarterly and 
mark-to-market nature of the results provide some interesting 
insights. The results suggest that the UK and Southern European 
markets have been the most volatile over the past seven years, but 
markedly different patterns of performance. The UK suffered the 
most, but also recovered strongly through 2010 given the strong 
weight of capital seeking to invest in that market. Performance 
then slowed but there has been a renewed surge in performance 
over the past year driven again by strong weight of recovery and 
some rental improvement. Southern Europe also suffered through 
the downturn and, although returns briefly turned positive at the 
end of 2010, they have mostly been negative over the past seven 
years. Over the past two quarters there has been some 
improvement, driven by the weight of capital moving out from the 
major European capitals to more peripheral markets. 

The German and French markets were far more resilient during the 
financial crisis and have performed relatively strongly since 2010. 
More recently, it is the German market that has seen the strongest 
performance (rising by over 9% in the year to Q2 2014 compared 
with 5.5% for the preceding year). After recovering strongly in 
2010, performance has slowed in France, down to 5.1% over the 
past year. 

It is insights such as these into the underlying dimensions of direct 
market performance that users of the IPD Global Quarterly Property 
Fund Index are finding to be so useful. The marked difference in 
national performance play a key role in determining overall fund 
performance. For instance, a fund with high exposure to Southern 
Europe would have found it hard to generate performance as 

strong as the European average. In a similar way, although the 
performance of UK, France and Germany has been broadly similar 
over the past seven years, the UK has been more than twice as 
volatile with implications for portfolio and asset management. 

A further illustration of the insights provided by the index is shown 
on Figure 7 that compares the fund and direct level returns over 
the past three years, sorted by fund level return. In this figure, each 
point represents a different fund:

with the best performing funds tending to have 
strong direct market performance enhanced by 
leverage and the worst performing tending to 
have leverage dragging returns. 
Although for confidentiality reasons it is not possible to reveal 
more details of individual fund performance, this figure illustrates 
the ways in which users of the index can gain insights into the 
drivers of relative performance at the direct and fund level. 

ipd.com

Figure 6: IPD Global Property Fund Index - direct level performance 
across major European markets, 2008-14

Figure 7: IPD Global Property Fund Index - distribution of 3-year annualised Total Return to Q2 2014

Note: Small sample sizes across most markets

4   IPD GLOBAL QUARTERLY PROPERTY FUND INDEX Q2 2014

Source: IPD (2014).
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Ways of financing

There are two principal ways to finance real estate investment through debt

or through equity. The financing method should be considered carefully from

the perspective of both potential future costs and benefits - leverage serves

as way to magnify the potential gains but also amplifies potential losses. The

Figure 3.4 below provides an overview of the state of property funds in Q2 2014

across the globe. We can see that North America has by far the highest asset

value as well as higher leverage and lower cash margin. On the other hand,

the EMEA region comes out more conservative with the lowest leverage and

high cash margin. This shows higher popularity of debt funding in the US than

e.g. in Europe. The advantage of taking on more debt lie in tax deductible

interest and at the same time the same amount of equity can be invested into

more properties and contribute to portfolio diversification. On the other hand,

more debt poses a higher risk when the markets start shrinking and wipe out

investors’ equity and subsequently threaten to affect also the balance sheets of

banks, which happened in the US mortgage crisis.

Figure 3.4: IPD Global Quarterly Property Fund Index - Descriptives
Q2 2014

Figure 3: Regional coverage (at June 2014)

ipd.com

Figure 2: IPD Global Quarterly Property Fund Index descriptives - Q2 2014

Average fund size Asset size 
(USD millions)

Financials

GAV 
(USD millions)

NAV
(USD millions)

Number of 
assets

Leverage (%) Cash (%)

Global Fund Index 3,281 2,624 69 38 20.0 2.9

North America 6,504 4,931 127 45 24.2 2.3 

EMEA 1,390 1,234 54 17 11.3 6.4

Asia-Pacific 2,976 2,482 25 104 16.6 1.2

The total global market for open-end real estate funds with 
quarterly appraisals is estimated to have a Gross Asset Value of 
over USD250 billion. As of Q2 2014, the Global Property Fund 
Index included performance data for 80 funds with a GAV of 
USD262 billion spread across over 5,500 individual assets. The 
Index is still under development (a “consultative” phase), and the 
number of funds included in the Index continues to expand, with 
a series of Irish, Dutch and Canadian funds due to join in the 
coming year. 

Though the IPD Global Quarterly Property Fund Index is designed 
to have broadly comparable characteristics, the structures of the 

The average sizes of individual assets in these funds also differ 
across the regions. In North America, Continental Europe, and the 
UK, the majority of funds within each region have fairly similar 
average asset sizes. True, North America and Continental Europe 
have a handful of outliers in which the average asset size is quite 
large, but on the whole, most funds within their respective regions 
tend to cluster relatively close to the mean. This is not true at all 
among Asia Pacific funds, where average asset sizes vary widely, 
with relatively few falling close to the mean.

participating funds reveal wide variations across regions. These 
differences reflect the scale of the global market as well as the 
spectrum of maturity across regions. A typical North American 
fund, for example, averaged about USD6.5 billion in GAV, more 
than double the average size of funds domiciled elsewhere. The 
asset counts of North American funds also tend to be much higher 
than their global counterparts, as do the average leverage ratios. 
Funds domiciled in the Asia Pacific region hold relatively few assets 
on average. In EMEA, the average fund sizes are relatively small 
with mean asset values half the global average. The average cash 
ratios of funds domiciled in the EMEA region were significantly 
higher than their Asian and North American peers. 

The sheer scale of the North American market 
and the large average size of its funds means 
that it is heavily weighted in the Index. 
Over half (60%) of the capital value of the index lies in North 
America, with the remainder nearly evenly split between the EMEA 
and Asia Pacific regions. 

IPD Global Quarterly Property Fund Index structure & composition

2   IPD GLOBAL QUARTERLY PROPERTY FUND INDEX Q2 2014

Source: IPD (2014).

When the market is growing, leverage helps investors achieve higher returns

as their invested equity is proportionally lower than used debt and the ratio

of debt used to finance the property, i.e. loan-to-value, is high and above

80%. Debt is often blamed for fueling real estate bubbles, e.g. in Spain or

in Ireland. However, after the US mortgage crisis and subsequent European

housing bubbles burst, strict banking regulations on risk weighted assets were

implemented and banks and other financial institutions are now more prudent

with providing highly leveraged credit and usually require maximal leverage of

around 75% (Investopedia.com, 2015). This creates a sufficient comfort of 25%

drop in value of the property for the bank to still recover close to 100% of its

exposure.
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The year 2014 has registered a strong activity in the direct investment field.

According to Real Capital Analytics (RCA) (PWC, 2015), transactions involv-

ing income-producing real estate reached $ 770.2bn globally in 2104, up 9%

from year 2013. RCA also indicates that above half of all cross-border invest-

ment happened in Europe. Investors see good value in real estate properties

despite the uncertain European economic climate.

On the other hand, the elevated investment activity can be also attributed to

some factors other than fundamentals. Quantitative easing programs in the US

and increasingly also in the Eurozone cause high availability of cheap funding

and so investors seek profitable ways to deploy it, therefore their investments

may not always be driven by solid fundamentals over the longer term. Another

point is that real estate due to its relatively higher riskiness still provides better

returns than for example government bonds, whose yields have been pushed

down by abundance of capital in the markets, thus limiting profitable invest-

ment options.

The way of financing and leverage in particular should be reflected in the dis-

count rate used by the investor in assessing the present value of his investment.

The discount rate should be in line with return on equity expected and should

correspond to the riskiness of the financing structure. Higher leverage implies

higher risk, higher cost of financing and thus higher expected return on equity.

Due to complexity of these issues and lack of individual data, our model will

not deal with capital structures of the real estate projects and will focus on the

property value as such.

Finally, investors can also participate in the real estate market indirectly through

purchasing mortgage backed securities (MBS) structured by large financial in-

stitutions or government agencies and secured by large numbers of individual

mortgages pooled together. These MBS instruments are hard to value and their

future returns are not easily estimated. Their value also fluctuates largely with

economic cycles. This thesis does not deal with such financial instruments, nor

with their valuation.
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Property types

The type of property belongs to one of key criteria affecting the performance

of the investment. The main distinction is whether the property is income

producing or not. The first one is represented by commercial properties, which

offer wider investment possibilities and their return is achieved through peri-

odic income as well as through capital gain. The second one involves residential

properties and the return on investment is obtained mostly through capital gain

and the holding period is usually longer. Furthermore, the investor has to re-

spect that “each type of property has a different set of drivers influencing its

performance” (Woychuk 2009) and consider this when the investment is real-

ized. We cannot expect that certain type of property will perform equally well

in a market as another type.

Understandably, the most important value driver for all property types is their

location. This is also supported by the principle of highest and best use of

land, based on maximizing the market potential of land through careful con-

sideration, which should precedes the investment and construction period and

ensures that only the property with highest productivity and market potential

is realized at a given location.

The Table 3.2 below lists the main value drivers affecting real estate perfor-

mance for each type of property, including the main economic and demographic

factors. The main types of markets for rental properties are office, retail, indus-

trial and multi-family residential. Two principal categories of such properties

are commercial and residential.

Residential properties

Generally, the residential properties are built in order to provide people their

habitation. They are further classified into two other categories, which dis-

tinguish between single-family and multi-family residences. The single-family

residences include detached and semi-detached houses and are often located in

suburban areas or in countryside, whereas the multi-family houses represented

by apartment buildings are mostly situated in inner or outer city, where the

land costs are higher (Brueggeman and Fisher, 2011). Therefore, some multi-

family houses in the city center are used as income-producing properties. Their

advantage is the ability to generate relatively stable income in contrast to com-
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Table 3.2: The main performance drivers of different property types

Residential

Population growth
Number of households
Income growth
Interest rates
Housing prices

Office

GDP growth
Employment (services)
Vacancy rate
Accessibility (public transport)

Retail

Catchment area
Population
Wages and disposable income
Tenant mix and lease terms

Industrial
Industrial activity and production
Highway access
Design for material handling change

Source: Author based on Brueggeman and Fisher (2011), Jand́ık and Streblov (2013) and

Higgins (2000).

mercial properties, which are more prone to be affected by the economic cycles.

However, the non-income producing feature prevails among the residential

properties and thus the return is primarily obtained through capital appre-

ciation. The performance of residential properties is mainly influenced by de-

mographic factors such as population growth or size and number of households,

by social policies or by affordability of housing including interest rates on mort-

gages, housing prices or level of disposable income.

Commercial properties

The commercial properties, also called income-producing properties are char-

acterized by their ability to generate relatively stable cash flows over time.

Their income potential is mainly affected by rents, vacancy rate, tenants mix

and also by location. Generally, the prime commercial properties – the best in

their category and potentially highly desired ones, represent the most attrac-

tive and less risky investment - are characterized by prime location with a great

accessibility, optimal tenant mix, high rents above current market average and

low vacancy rate.
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The commercial properties are typically divided into four major subcategories

comprising offices, retail, industrial and others (e.g. hotels, health facilities,

petrol stations or golf courses).

Office space

The recent global growth of office space is predominantly associated with struc-

tural changes in national economies and the rise of employment in services (e.g.

financiers, advisors, lawyers etc.) resulting in higher demand for adequate space

(Geltner et al., 2010). The office space is usually divided between multi-tenant

buildings located in the Central Business Districts (CBD) of most large cities

and single-tenant buildings, often designed for needs of specific client (Bruegge-

man and Fisher, 2011). The office buildings are further classified according to

their technical quality and provided services. There are three main classes

ranging from A to C.

� Class A office buildings belong to the most prestigious ones with the high-

est rents. They are characterized by high quality standard finishes, state

of art technology and by professional services including 24hour reception

or security service. They are usually situated in CBDs with perfect ac-

cessibility. They have usually high occupancy rates and premier office

tenants.

� Class B office buildings are usually older (from 10 to 20 years), but with

very good technology conditions and maintenance. They are found in

prime market locations. Their rents are around market average thus they

attract wider range of tenants.

� Class C office buildings are represented by older building with limited

quality of modern equipment offering functional space for lower market

rents.

The office space is typically leased from three to seven years with option

to renew the contract (Brueggeman and Fisher, 2011). The rents are mainly

determined by location and by class of building. Furthermore, the returns from

office space tend to be sensitive to economic cycles affecting the demand. The

rigid supply, due to the time-consuming construction process, causes that dur-

ing economic expansion the rents sharply raise and flat out when new space

becomes available. Availability of new capacities then pressures rent as reallo-

cation becomes a threat.
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Retail space

The retail space ranges from big regional shopping centers with rentable area

over fifty thousand square meter to small local stores occupied by individual

tenants. In combination with the office space, the retail space is also used as a

part of office buildings, mostly situated in ground or first floor.

The success of retail properties is strongly affected by their location and by

the ability of owners to lease the space to a tenant mix that will attract poten-

tial customers. For this reason, the big shopping centers and investors in large

retail properties differentiate between anchor and in-line tenants. The more

important anchor tenants represent large department stores and well-known

retailers, which attract main customer pool and are able to generate high sales

volumes. These tenants have usually rented bigger spaces with a discount and

often incentives. On the other hand, the in-line tenants constitute smaller re-

tailers with market rents based on current market conditions.

Further drivers for retail space comprise the size of catchment area, popu-

lation density and growth or income level. Similarly to office space, also retail

space tends to be affected by economic performance.

Industrial space

The industrial space is usually very individualized and varies with the purpose

of the building. The main industrial properties comprise warehouses, manu-

facturing or logistic space. The need for specialized space with own equipment

has high installation costs and thus leads tenants to prefer the longer lease

periods expiring in the range of decades (Brueggeman and Fisher, 2011). The

main drivers of industrial property performance are location, but in a differ-

ent way than office or retail - neighborhood of industrial parks or of strategic

transport links, i.e. airports, railways and highways, or building configuration.

Furthermore, the investing in industrial space is characterized by smaller aver-

age investments and low management costs in contrast to investing in retail or

office space.



Chapter 4

Czech Real Estate Market

The real estate market as such in the Czech Republic is a relatively new one

along with other Central and Eastern Europe (CEE) markets. It emerged after

40 years of communism, which strongly limited the right to personal ownership

of real estate properties. In the past 25 years the market has experienced an

intensive development, which can be divided into two distinctive periods: be-

fore and after the European Union (EU) embership that happened on 1 May

2004.

The pre-EU period is characterized by an immature real estate market that

gradually developed by enforcement of market economy principles from west-

ern countries. The EU period is connected with the liberalization of capital

markets and easing of barriers for international investors. The academic lit-

erature considering this period is limited, whereas most of the literature deals

with the first period of real estate markets development before the EU.

Pre-EU period

The first reforms to the real estate market after communism were restitutions

(or reprivatisations) that aimed to return properties to their rightful owners

before they were confiscated from them. They are the most important mile

stone for the real estate market after 1989. Their importance is translated into

the fact that restitutions or adequate compensations had to be done to release

the commodity, i.e. properties or vested property rights, for the market to be

subsequently traded and thus function as a proper market (Sykora and Simon-

ickova, 1994).
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Whereas restitutions meant return of confiscated properties or adequate com-

pensations, privatizations dealt with transfers of public assets into the private

hands. Ghanbari-Parsa and Moatazed-Keivani (1999) point out that restitu-

tions, privatizations and further legislative reforms brought about high acces-

sibility of the markets in Prague, Warsaw and Budapest to the national and

international investors. The economic and legal reforms in the decade after

1990 gradually liberalized process of most assets, including real estate.

Furthermore, Ghanbari-Parsa and Moatazed-Keivani (1999) mapped the evolu-

tion of young real estate markets in Czech Republic, Poland and Hungary and

identified three important stages in the establishment of real estate markets in

Central Europe.

There are three characteristic stages of real estate market development in

the Czech Republic, Hungary and Poland according to Ghanbari-Parsa and

Moatazed-Keivani (1999). These stages follow the establishment of these CEE

markets. The first, transformation, stage occurred between 1988 and 1992

when the liberalization of real estate prices caused their prices to soar as a

sudden reaction to the new environment. Having in mind the hyperinflation-

ary excesses from the past, investors saw real estate as a hedge against inflation.

The second stage, between 1992 and 1994 represents the entrance of foreign

ideas, demand and investment. International investors sought properties that

would meet their standards but did not find them. This translated into rapid

investment into major retail and office development projects, which later gen-

erated high returns on rents and capital, even higher than in the Western

European metropolises.

The third and last stage after 1994 can be generally characterized by massive

increase in supply of retail and office space, entrance of domestic developers

and investors. More actors in the market caused a decline in rental and prop-

erty prices due to more intensive competition and a higher development stage

of the market, which rapidly matured thanks to initial structural reforms and

benefited from the entrance of the international know-how and capital.

Compared to the western maturity, however, the real estate markets before

EU accession were still lacking in transparency and experience. The number
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of institutional investors was still relatively low, as well as the track record of

successful transactions.

All this contributed to a relatively high perception of risk by the interna-

tional investors, who still felt danger from political factors, clear definitions

and respect for property ownership and various public development policies.

Challenging economic conditions and insufficient market information have also

cooled down the investment appetite and so such features of the market still

witnessed its immaturity (Adair et al., 1999).

After EU-period

The membership of the Czech Republic in European Union was connected

with deeper economic and political integration and led to removing of barri-

ers to capital flows, liberalization of prices and increasing information flows.

This supported interest of foreign investors in real estate market within the

whole central Europe. Involvement of the international investment community

contributed to higher transparency of real estate sector along with gradually

improving regulatory environment and enhanced transparency of transaction

processes.

The improvement in transparency is important for an increased trust of in-

vestors in the system. It is desirable for investors, who can trigger and support

growth in contrast with emerging markets, where investment is deterred by

lack of performance measurement data, insufficient quality of market informa-

tion and problematic enforcement of property laws. Reliable regulations and

trustworthy institutional setting will thus help foster transparency. Moreover,

cross-border investors who search for yield can go deeper into the new markets

and locations.

Currently, Czech real estate market is classified as a transparent (UniCredit

Bank, 2013). Moreover, based on the results for Transparency Index for 2014

composed by John Lang la Sale, the Czech Republic has reached the 24th

position representing the second highest ranking among CEE countries. Trans-

parency level is classified as acceptable for cross border investors (John Lang

La Sale, 2014).



4. Czech Real Estate Market 27

The increased investment activity on Czech real estate market after EU ac-

cession is well documented by Figure 4.1. The real estate market rapidly grew

until 2007, when it reached its peak. The sudden fall in 2008 corresponds to a

worldwide crisis on real estate markets, caused by bursting bubble on the US

real estate market. Short-lived rebound came in 2011. The increasing activity

on the commercial property market has been observed recently again. The

volume of real estate investments in the Czech Republic reached 1.16 billion

Euros in 2013, which is more than double than in 2012, however still lack-

ing 2011 levels and below the 10-year average. The outlook for 2014 expects

further growth of investment volume exceeding 1.5 billion Euros supported by

economic recovery in Europe. Czech investors dominate to the Czech real es-

tate market with 31% share of activity, followed by Americans with 28% and

Germans with 13% (CBRE, 2014).

Figure 4.1: Property turnover by Segment, EUR billion
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After very moderate investment 

volumes in the Czech Republic in 2012  

(only EUR 609 mln) 2013 recorded a 

substantial increase; a  total volume of  

EUR 1,036 mln of investment 

transactions was closed (an increase of 

68%). This figure is however 50% less 

than 2011 and remains below the 10Y 

average. 2011 was an exceptional year 

both in terms of volumes as well as deal 

size. In terms of transaction numbers 

there were considerably more 

transactions in 2013; 31 deals 

compared to 20 and 24 respectively for 

the previous two years. It should be 

noted that recorded investment 

transactions refer predominantly direct 

property transactions.  Therefore 

corporate transactions such as 

TPG/Ivanhoe Cambridge’s purchase of 

PointPark Properties and Multi 

development’s acquisition by 

Blackstone are excluded from the total 

volume. Inclusion of these would greatly 

increase 2013 investment results. 

The breakdown of annual volumes by 

asset type shows that offices remain 

dominant accounting for 57.3%. 

Industrial stock and mixed use 

accounting  for 14.7% and 7.0%, 

respectively. Little volume was seen 

this year in the retail sector reflecting 

only 6.3% of transactions. Conversely, 

hotel witness an exceptional year in 

2013 with 4 hotels in Prague being sold 

for a total of EUR 152,5 mln.  The hotel 

Intercontinental alone represents 75% 

of this amount. 

The significance of local investors is still 

evident, although the statistics are 

influenced by the purchase of The Park 

by capital from America.  This deal 

alone was circa EUR 300 mln.  Czech 

buyers accounted for 31% of the 

investment volumes in 2013, American 

for 28%. 

The most active Czech investors were 

Cimex, Reico, CPI and Prazska sprava 

nemovitosti. 

The remaining 42% of 2013 investment 

volume was divided between Slovak, 

German, Norwegian, UK, Greek and 

Hungarian investors. 

Source: CBRE Research (2014).

4.1 Czech market performance overview

Generally, the Czech real estate market is currently in a good shape and further

growth is expected in all major segments, i.e. office, retail and industrial.

Its constantly growing potential is well documented by positive values of IPD

Czech Republic property index measuring y-o-y total return of directly held

standing property, see Figure 4.2.
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Figure 4.2: IPD Czech Republic Annual Property Index
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Office Market

The office market follows the trend of commercial property market promising

the potential future growth. Such expectations lead investors to increased ac-

tivity strongly supporting also the development and construction sectors. The

recent construction of new office space reached the highest volume since the

global economic crisis in 2008. The economic slowdown led to decline of aver-

age rate of construction by 45% compared to pre-crises average. The current

310,000 sq. m of new office space under construction is expected to come to

the market this and the next year (CBRE 2014).

On the other hand, the total stock of office space highly exceeds the net ab-

sorption capacity of the market resulting in increase in vacancy rate. From the

Figure 4.3 we see that vacancy rate has had a volatile trend over the past 15

years. The historical low was in 2007 when it dropped below 6%. The current

vacancy rate has attained 17,5% in the first quarter of 2015 and is expected to

grow further. The high values pose a pressure on rents, which are expected to

go down. From Figure 4.4 we observe the negative correlation between prime

rents and vacancy rate over the period of the last 15 years.
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Figure 4.3: Development of the office market

Source: CBRE (2015).

Figure 4.4: Prime rent and vacancy in the Czech Republic 2000-2015

0%

2%

4%

6%

8%

10%

12%

14%

16%

18%

0,00

5,00

10,00

15,00

20,00

25,00

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Prime rents in EUR per sq. M (lhs)

Vacancy rate in % (rhs)

Source: Author based on IPD (2014).



Chapter 5

Real estate valuation

At the beginning, we introduced the structure of property markets, described

supply and demand relationships and main economic forces that affect real es-

tate values. Furthermore, we identify main distinctive features of real estate

assets differentiating them from other assets. These features such as heteroge-

neous nature, low liquidity or limited amount of information cause that that

centralized Walrasian price cannot be set for property assets in contrast with

other common assets traded on the capital market (e.g. securities) (Amédée-

Manesme et. al, 2013). Despite this, the need to know corresponding market

value of property for financial, investment or lending purposes has led to effort

to unify and standardize the appraisal process and valuation techniques. The

British Red Book of Royal Institute Chamber (RICS) and Appraisal Process

suggested by Appraisal Institute in US belong to most widely recognized stan-

dards for process of market value determination.

According to The RICS Valuation and Professional standards (2012, p.7) the

market value of property is defined as ”the estimated amount for which an as-

set or liability should exchange on the valuation date between a willing buyer

and a willing seller in an arm’s length transaction after proper marketing and

where the parties had each acted knowledgeably, prudently and without com-

pulsion.” Such definition refers to market value as the best estimate of sale

price of property on the open market. To obtain the most accurate estimate of

market value, it is needed to consider the purpose of valuation, market condi-

tions and other underlying fundamentals of real estate market and appraised

property. The Figure 5.1 illustrates main stages of the systematic valuation

process.
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Figure 5.1: Main stages of valuation process

Physical and legal identification of the property 
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Source: Author based on (Brueggeman and Fisher, 2001).

Firstly, the appraiser ascertains the physical aspects of the property, such as

type of property, its location or age, and legal rights related to the property.

In the second stage property rights to be valued are identified, these include

for example right to use part of the property by other individuals. In the third

stage, the appraiser specifies the purpose of the valuation, i.e. lending, taxa-

tion or investment purposes and the effective date of the valuation linked to

current market conditions. In the fourth stage, the appraiser has to collect

and analyze the market and property relevant data. These include i) general

economic data comprising region, city or social, economic and environmen-

tal factors property-specific ii) property-specific data regarding both appraised

and comparable properties comprising information about capitalization, costs

or rents and iii) the supply and demand data containing market-specific in-

formation (API, 2007). Finally, the market value is estimated by the most

appropriate valuation technique.

5.1 Traditional valuation techniques

There are three main valuation techniques, which are generally accepted as

valuation standards. Although their usage varies with data availability and

circumstances relating to the market or the property, all of them should provide

the market value based on market-derived data.
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Cost based approach

The first valuation approach is usually used in the case of lack of comparable

data, for example the valuation of newly constructed buildings or the valuation

of special-use facilities such as museums, hospitals or oil refineries that are

rarely sold on the open market. This computational approach builds on the

rationale that the buyer is not willing to pay more than it would cost to acquire

land and construct new equivalent building (API, 2007). For new property the

value comprises the construction costs of new building and the market value

of raw land. For already existing building the current replacement costs of

such building adjusted downward by physical and economical depreciation have

to be estimated to reflect physical deterioration and structural and external

obsolescence of the property - relative to a new hypothetical unit (Brueggeman

and Fisher, 2011). The limitations of this approach are difficult determination

of adjustments for depreciation and obsolescence or an absence of comparable

land sales. Overall, this method is more relevant for new properties without

depreciation, than for the existing ones. However the unavailable and limited

market data may cause it to be the prevailing one.

Sales comparison approach

The sales comparison approach belongs to the most widely used valuation tech-

niques (Pagourtzi et al., 2003). The Red Book (RICS, 2012) describes this

approach as the most direct and systematic approach to estimating value. The

idea behind the sales comparison approach is that the informed buyer would

never pay more than it has been recently paid for similar properties. The

approach assumed that value of appraised property is closely related to the

selling prices of comparable properties within the same market area. The value

is therefore derived from recent sales data from comparable transactions that

are subsequently adjusted to match the characteristics of appraised property.

These adjustments should reflect the differences in size, scale, location, age, and

quality of construction, selling date or in surrounding neighborhood. It should

be taken into consideration that the more differences that must be adjusted

for, the more different are the compared properties and the less reliable is the

sales comparison approach (Brueggeman and Fisher, 2011). Furthermore, the

applicability of this approach is strongly limited by availability, accuracy, com-

pleteness, and freshness of sales transaction data. From this reason, the method

is preferred in valuation of residential houses, providing sufficient amount of
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comparable data, to valuation of income-producing or special-use properties.

Additionally, in case of sufficient data the appraiser can estimate the adjust-

ment factor for property characteristics using multivariate regression, where

the market price is the explained variable. Such a model will objectively deter-

mine the market value without the need to individually weight the differences

in characteristics between properties.

Income approach

The income approach is generally considered as the most suitable for valuation

of commercial properties, also called income-producing properties. It assumes

that the value of property is related to its ability to generate cash flows. The

rationale for income approach is that any investor would not pay more for

the property than he could gain by holding this property (Schulz, 2003). The

appraiser must consider both market-determined cash flows of the given prop-

erty and market-derived rates of return from comparable sold properties (API,

2007). Additionally, this approach enables the appraiser to better reflect the

risk-return profile of the valued property.

This approach includes various techniques for estimating the market value,

which differ in defined cash flows, selected capitalization or discount rate or in

considered period. The gross income multiplier, direct capitalization rate and

discounted cash flow belong to the most well-known. The first two techniques

represent single-period estimates and are based on current market transactions

of comparable properties. The third one stands for multiple-period estimate

considering the future income potential of the property.

The gross income multiplier

This technique builds on the relationship between market value and gross in-

come of the property. In contrast to capitalization rate using net operating

income, the gross income multiplier assumes that all buildings have their oper-

ating expenses in the same proportion to their gross income. The market value

of appraised property is estimated according to the following formula:

MV = GI · GIM



5. Real estate valuation 34

where GI is the gross income of the appraised property and GIM is the gross

income multiplier derived from the same formula using market data of com-

parable properties. In addition to that, the annual income at the time of sale

is used as the gross income of comparable properties. It also holds that the

higher multiplier the better building and the higher the market value.

The main advantage of this technique is its accuracy, because both main com-

ponents – the price and gross income are generally reported correctly. The

minimum due diligence forgoing the property sale discloses the real rents paid

by tenants and thus there is only limited scope for intentional misrepresenta-

tion of data (Brown, 2005). Furthermore, this technique is particularly useful

in valuation of small or old properties, where it is more difficult to get the

relevant information about their operating expenses (Brueggeman and Fisher,

2011; Geltner et al., 2010). The main drawback of this technique is the need

of enough market evidence to obtain the true gross income multiplicator.

The capitalization rate

Another technique based on ratio valuation is the capitalization rate (cap rate).

In addition to gross income multiplier, this technique bases its value estimate

on net operating income (NOI) reflecting vacancy and actual expenses of indi-

vidual properties. The Table 5.1 below defines the NOI as the residual obtained

by deducting operating expenses from effective gross income. The operating ex-

Table 5.1: Net operating income formula

Rental Income
+ Other Income

= Potential Gross Income
- Vancancy and Collection Loss

= Effective Gross Income
- Operating Expenses

= Net Operating Income

Source: Author based on Brueggeman and Fisher (2011); Hungria-Garcia (2004).

penses are not uniform and vary with included expense items. This is partially

influenced by national valuation standards and by professional judgements.

The amount of considered operating expenses influences subsequently the de-

termination of NOI and thus determination of MV.



5. Real estate valuation 35

Similarly to Gross Income Multiplier, the yield - cap rate is derived from re-

ported data of comparable sales according to the following formula:

cap rate =
NOI

MV

The estimated yield has to be adjusted to risk associated with the appraised

property and prevailing market conditions. Subsequently, the reverse relation-

ship is applied to set up the market value of appraised property.

MV =
NOI

cap rate
=

NOI

r - g
=

∞∑
n=1

NOI0(1 + g)n

(1 + r)n

The capitalization rate approach is an analogy to traditional Gordon dividend

growth model where dividend income is replaced by rental income (NOI). The

denominator (r-g), consisting of rate of return and growth rate, represents our

cap rate. Moreover, it holds that cap rate is relatively insensitive to changes in

inflation because the expected inflation is a part of both expected total return

and growth rate and thus re-affirms real estate as an inflation hedge (Geltner

et al., 2010). From Gordon growth model are also derived three underlying

assumptions: i) income is perpetual and ii) constantly growing and iii) risk

is unchanging (Brown, 2005). These assumptions can be seen as problematic

especially in the real world, which is subject to frequent changes.

The capitalization rate is determined predominantly by three fundamental fac-

tors, i.e. interest rate, expected growth and risk. It should represent the

profitability and return on investment.

The capitalization rate approach comprises different kinds of yield determined

by the objective of valuation. We would like to mention the basic character-

istics of the following ones. The yields differ with regards to their valuation

purposes.

� Initial yield is defined as the initial net operating income (rent in year

1) at the date of transaction or valuation expressed as a percentage of

the purchase price or valuation. In North America is also used the term

going-in capitalization rate.

� Running yield is the net operating income at a given date expressed
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as a percentage of the purchase price or valuation. Usually used as an

adjustment to initial yield.

� Reversion yield is estimated rental value (ERV) at the date of transaction

or valuation expressed as a percentage of the purchase price or valuation.

The reversion yield reflects the rents on the open market and thus it shows

whether the property is over-rented or under-rented. In North America

is known the term going-out capitalization rate.

� All-risk yield represents yield or interest that takes into account all as-

pects likely to influence the future income, such as inflation, growth rates

or related risks.

� Equivalent yield is the discount rate applied to all cash flows from a

property expected over the life of the investment, so that this will be

equal to the initial capital outlay. Accordingly, the equivalent yield is a

time-weighted average between initial yield and reversionary yield. The

equivalent yield is growth implicit and expects a rise to ERV at the next

review but without further rental growth. We also distinguish between

the nominal equivalent yield and true equivalent yield. The nominal

equivalent yield assumes the income annually in arrears in opposite to

true equivalent yield reflecting income as received.

� Equated yield similarly as equivalent yield expresses a discount rate ap-

plied to cash flows expected over the life of the investment, producing a

present value that is equal to the initial capital outlay, but contrary to

equivalent yield, it is growth explicit and takes into account changes in

rents (reviews, re-letting, lease renewals, indexation).

� Exit yield represents a capitalization rate applied to the net income in

the DCF model at the end of the holding period in order to obtain the

expected capital value for this asset at the end of this period.

Overall, capitalization rate approach belongs to the popular and widely used

valuation techniques in the real estate industry. Its main advantages are sim-

plicity and its easy application without the need of fundamental market anal-

ysis. It is suitable particularly for valuation of properties with stable rental

income. As main weaknesses is seen the missing long-term perspective of real

estate investment regarding its future income streams. Additionally, Geltner

et al. (2010, p.211) point out that using of capitalization rate as single-period
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estimate may mislead the appraiser about the presence of real estate bubbles in

economy. “If direct capitalization simply divides current income by the ratio of

current income to price in the existing market, it will yield implied asset values

that simply reflect any current bubble in the market.” This favors the multiple-

period estimates such as DCF approach that are able to better evaluate the

real investment potential of property.

The discounted cash flow

The last valuation technique, which we would like to mention, is the discounted

cash flow (DCF). The rationale for this approach lies in the principle that in-

vestor will not pay more for a property than its present value representing all

discounted future income streams. Similarly to other risks yield methods, the

discount rate in a DCF model reflects the time value of money as well as the

risks and returns linked to the income stream (RICS, 2012). In contrast to pre-

vious single-period estimates, the main advantage of DCF lies in multi-period

approach that enables to consider the long-term income potential of a property

and takes into account periodically varying cash flows.

The DCF approach derives the value of property from two main components,

from the individual income streams (cash flows) generated over the holding

period and from its residual value, i.e. the sale price at the end of holding

period. The Figure 5.2 below graphically illustrates these two components.

Consideration period is usually 5-10 years during which the investor holds the

property and receives the rents. Residual value represents the current amount

of money that is possible to obtain for the property.

The same is expressed mathematically in the following valuation formula (Brown

and Matysiak, 2000):

MV =
h∑

t=1

Ct

(1 + r)t
+

RVh

(1 + r)h

Where MV is estimated market value; Ct Cash flows in year t; RVh Residual

value of the real estate in the year h; r Discount rate or required rate of return;

h Number of years of considered holding period.

In the case of operating real properties, periodic cash flow is typically esti-
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Figure 5.2: Property value based on DCF

Residual value 

Holding period 

Remaining useful life (years) usually 5 years 

Net yield 

Source: Author based on Metzger (2010).

mated as gross income less vacancy and collection losses and less operating

expenses and capital expenditures. The series of periodic net operating in-

comes, along with an estimate of the terminal value, also called reversion or

exit value, anticipated at the end of the projection period, is then discounted.

We can see that the formula contains a number of different inputs affecting

the value of the property. Therefore, to correctly appraise the property, the

deep understanding of local real estate market and thorough research is needed.

In the valuation process, the appraiser should consider the following steps:

i) Forecast the expected cash flows

ii) Select the relevant holding period, usually 5-10 years

iii) Determine the required rate of return – the discount rate, reflecting also

the risk profile of the investment

iv) Estimate the residual value, the value of a property at the end of holding

period

The notable drawbacks of applying this technique are its several key assump-

tions and their subsequent simplifying approximations. These assumptions are

unfortunately not possible to observe in the real word as they are forward-

looking in the case of future cash flows or have at least to a certain extent an
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arbitrary nature in the case of required rate of return. Even the holding period

may change over time depending on the current market conditions.

The advantage of the DCF lies in its transparent multi-period approach to

valuation. Assumptions about future rent growth and market conditions are

made explicitly. The same holds for the depreciation, holding period, redevel-

opment, refurbishment, management costs and transfer, taxes and financing.

Despite its transparency and theoretical simplicity, this technique is a demand-

ing one to produce reasonably acceptable and correct results.

To correctly assess and approximate the above listed assumptions, the investor

must possess a deep understanding of the local and regional market dynamics

and have a sufficient visibility over the future cash flows that will possibly be

extracted from the property. Cash flow visibility can be achieved for example

through long-term rental contracts and is well suited for long-term leases. The

investor should also be able to recognize a reasonable discount rate typical for

comparable properties. This can be challenging given unique specifics of each

property and its location. The simplifying assumption takes the discount rate

as a required return on the total investment, i.e. all cash investment, compared

to reality when debt financing is usually used and so the bank also considers

the required return on its risk-weighted assets.

Additionally, there is a difference between the capitalization rate and the dis-

count rate in case we assume the growth of rents. In rents are assumed constant,

the two are identical. If growth is assumed, it is implicitly incorporated in to

the capitalization rate. Therefore the discount rate equals to the capitalization

rate plus expected growth rate.

For estimation of the residual value, length of economic life of the building

and its recurrent potential need to be assessed through due diligence of its

current physical state and implicitly required future capital expenditures. This

estimation goes beyond economic cycles and theoretical concept of perfect mar-

kets and is based on real estate expertise and development plans of the new

owner.

Despite all the challenges and inaccuracies, this method is generally accepted

to yield fair value estimation for the purpose of accounting standards and cer-
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tainly helps in decision making when comparing investment potential of dif-

ferent projects. In this way, it can easily tell whether e.g. a highly capital-

intensive property development has a potential to be profitable given current

market rents. For a quicker value assessment, the professional can use the di-

rect capitalization method or sales comparison method.

Moreover, the possibility of long-term investment potential assessment as well

as usage of a number of key variables makes this model a good basis for further

analysis such as sensitivity modeling with the Monte Carlo simulation, allowing

to incorporate uncertainty or historical patterns. Indeed, this thesis aims to

extend the basic DCF model with a broader understanding of risk modeling

and incorporating variation of exogenous factors that influence key parame-

ters of the DCF formula. The resulting scheme enables to better understand

all factors that enter into property valuation and simulate variation in market

prices during typical cyclical scenarios such as inflation volatility or occupancy

swings.



Chapter 6

Risk model for property valuation

Investing in real estate involves many uncertainties, which are not often sat-

isfactorily recognized in traditional real estate valuation. Furthermore, tra-

ditional valuation methods suffer from numerous shortcomings, mostly due to

their high sensitivity to some input parameters and inadequate consideration of

risk. Subsequently, the error in correct valuation usually stems from analyst‘s

mistake in forecasting variables such as cash flows, growth and discount rate,

more discussed by Fama and French (1989), Achour-Fischer (1999) or French

and Gabrielli (2005). Another limitation of traditional valuation techniques

we see in their single point estimate of property value. Similarly as Schumann

(2006), we believe that the value of property is more properly considered as the

probability distribution with a range of values. This valuation approach allows

the investors to regard criteria such as the confidence intervals or standard er-

rors and thus improve their long-term investment decision and understanding

of possible value developments.

In our model we will demonstrate how the uncertainty can be addressed in

valuation process. Furthermore, we will assess and present the influence of cer-

tain valuation parameters on the property value in a given state of the world.

In addition, our model consists of two main parts. In the first valuation part

we will build on the traditional appraisal literature and derive the discounted

cash flow model. The second part devoted to financial modeling part will in-

corporate uncertainty and risk in valuation process employing Monte Carlo

simulations. Moreover, this methodology enables us to use traditional risk

management techniques comprising Value at Risk and sensitivity analysis.
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6.1 Dataset description

For the purposes of our model, we will employ two main datasets. Each dataset

enters in different stage of the model. The first dataset involves key information

about our portfolio of office properties and will be used in the first valuation

part of our model. The second dataset contains the time series of main market

indicators related office market and will be used in the second part that deals

with financial modeling and risk management.

The main problem of construction of our datasets was insufficient public avail-

ability of data. Although the most of commercial real estate agencies publish

quarterly brief market overview, the information included represents only short

period to reflect only the most recent development of the property market. For

this reason, we cooperated with several real estate agencies, which provided

us the necessary information. The agencies include Cushman & Wakefield and

CBRE.

Another limitation of our datasets is the availability of historical commercial

real estate market data in the Czech Republic. As we mentioned earlier, the

Czech Republic real estate market was slowly established after post-soviet era,

therefore the most market indicators are not followed for the period longer than

last 15 years. In our empirical analysis we decided to improve our dataset us-

ing the quarterly data. Thus we obtained a dataset of main market indicators

comprising minimum length of 38 observations.

The first dataset is comprised by the unique portfolio of A-class buildings lo-

cated in Prague. For the purposes of risk modeling, we decided to focus on

the best quality buildings – prime office properties for which main market indi-

cators are regularly followed and the data are further employed in our model.

The data for our portfolio were provided after individual consultation by GE

Money Bank and Cushman & Wakefield for academic purposes. The portfolio

is remarkable by the amount of information contained. It involves very detailed

descriptive data with information about lease terms of individual contracts fur-

ther considered in our model. Further information comprises the type of used

space (office, retail, store and parking), the leasable area, the actual contracted

rent, pass rent - estimated rental value and buildings related information op-

erating costs (OPEX), capital expenditures (CAPEX), current vacancy rate
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considering also collected losses, market value of building and yields considered

in valuation (annual, reversion and equivalent yield). All in all, the portfolio

contains 26 A-class buildings in Prague with current market value of over 810

million Euros.

The second dataset used in our model comprises the time series of market

related information. We collected quarterly data on historical development of

vacancy rates, prime rents, prime yields, inflation and commercial real estate

capital value index (CRECVI).

� Vacancy rate represents the available and unoccupied office space on the

markets. It is measured as ratio of immediate vacant office space (includ-

ing sub-lettings) and the total stock. The data were provided by CBRE

on personal request. The data contain 54 observations over the period

Q4 2001 to Q1 2015.

� Prime rents are rents for which are leased the best quality buildings on the

market with the prime location in CBDs. Similarly to vacancy rate, the

data were obtained from CBRE. The time series contains 61 observations

form Q1 2000 to Q1 2015.

� Prime yields stand for the the yield that the investor would gain by

acquiring Class A building (prime building), which is fully let at current

market value rents. The data used are from CBRE and comprise 57

observations over period Q1 2001 – Q1 2015. The prime yields serve as a

variation parameter for the discount rate dynamics in financial modeling.

� CRECVI index composed by Cushman & Wakefield represents the only

locally produced real estate capital values index in the Czech Republic.

It is comparable to globally used indices such as IPD Index or NCREIF

index. The index tracks quarterly changes in capital value of commercial

real estate properties on the Czech market. That means the changes in

value at which properties would be traded on the capital market. It is

constructed to follow the dynamics of the real estate market, value of

property portfolios, benchmark for their performance against the rest of

the market and to analyze the property cycle. Data were collected from

Cushman & Wakefield and comprise time series of 38 observations since

Q2 2004 until Q1 2013.
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� Inflation was obtained from Czech Statistical Office (CZSO, 2015) statis-

tics and serves as a parameter for rent indexation. The data are collected

over period Q1200 – Q2 2015.

6.2 Valuation

The first part of the valuation model builds upon the traditional discounted

cash flow formula with variables corresponding to the rationale of discounted

cash flows produced by the property. This technique is forward looking and

so the variables need to be forecasted as precisely as possible, which is often a

problem, given the uncertainty about tenants and market development.

The following two formulas, one for the market value and one for computa-

tion of the cash flow, form the basis for the property appraisal. The result

expected from these formulas is the reversion value, as the difference between

the discounted cash flows – computed by us - and the market value – provided

by the GE Money Bank and Cushman & Wakefield. We later discuss individual

parameters of the formulas.

MV =
∞∑
t=1

CFt

(1 + r)t
=

t=h∑
t=1

CFt

(1 + r)t︸ ︷︷ ︸
CF over holding period

+
∞∑

t=h+1

CFt

(1 + r)t︸ ︷︷ ︸
reversion value

CF = NOI = EGI - OPEX - CAPEX = (1− v)PGI - OPEX - CAPEX

CF = (1− v)(R · La)(1 + π) - OPEX - CAPEX

The cash flows come from the market rents for individual properties, which

are the starting point for computation of the Net Operating Income (NOI) they

are generating. The NOI is derived according to Table 5.1 presented earlier in

the text and represented by the equation below. Firstly, we have to compute

the Potential Gross Income (PGI). The PGI is computed as the total leasable

area La times the amount of rents R, the main source of cash flow. Moreover,

in our computation we consider the expiration of individual leases in individ-

ual years and thus the actual contracted rent. This approach is very detailed,

realistic and unprecedented for research in this area as the data are obtained

for leasable segment of each property in portfolio on a monthly basis. In case

of yet undetermined contracts we consider the pass rental.
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Because the rents are predetermined, the potential income growth is indexed by

the annual inflation factor π. We choose the inflation 2%. Such an assumption

is corresponding with long-term inflation target of the Czech National Bank

(CNB). In addition, the Association for real estate market development based

on CNB‘s January forecast expects the inflation rate around 2% too (ARTN,

2015).

Subsequently, the Effective Gross Income (EGI) is obtained from the PGI

adjusted by the vacancy rate v and potential collection losses, based on the

formula above. After deducting of operating expenses and capital expendi-

tures, expressed as the % of the rental value, we receive the NOI representing

our cash flows. Operating expenses (OPEX) are costs related to property taxes,

insurance, utilities. Capital expenditures (CAPEX) are costs related to main-

tenance or improvement of the quality of the property and include e.g. new

carpets, new windows or a new roof. They are considered one-time costs and

are equally distributed over the lifecycle of the property. For simplicity, ex-

penditure growth is considered constant. The expenditures should be carefully

estimated by the property owner in cooperation with construction experts to

achieve lasting quality of the property corresponding to its class.

The discount rate used is 9.2% and is based on equated yield, which is an

equivalent yield adjusted for explicit growth. The equivalent yield is obtained

as a part of the dataset. Another way to estimate the discount rate would be to

sum the risk free rate, risk premium and inflation adjustment. In any case, our

discount rate is notionally close to the cost of all capital, not the cost of equity

(and debt) required by Weighted Average Cost of Capital (WACC), because

we do not assume debt financing in the model. Using this methodology, we

would arrive to a similar result with equity premium suggested by Damodaran

of 7.17% plus 1.28% as a country risk premium.

The vacancy rate represents the percentage of the rentable space, which is

not occupied by tenants. The computation is simple and requires two figures:

total area in the property available for renting and area in the property that is

currently not occupied by any tenants.

We will consider 5 years holding period. This assumption is based on a
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general practice in the real estate business. According to Global Index Stan-

dards for Czech Republic published by JLL (2015) the 5 years lease terms are

prevailing on the market. This is also confirmed by a study of CBRE (2011)

focused on real estate leasing practices across countries suggesting that typi-

cal lease in the Czech Republic is contracted for 3–5 years. Furthermore, it

is in accordance with recommendations, which we obtained from Mr. Marek

Skocdopole, GE commercial real estate analyst and from Mr. Richard Hogg,

the Head of the Valuation & Advisory Services team at Cushman & Wakefield

covering the Czech Republic and Slovakia.

The residual value is computed as the difference between the sum of dis-

counted cash flows and the market value. Due to the relatively short holding

period is comprises around 70% of the market value and therefore is expected

to be the main value driver in further analysis. We do not consider taxes and

other sale related costs for the residual value.

6.3 Risk modeling

The second part of the modeling procedure introduces an innovative approach

to incorporation of risks attached to the cash flows and provides a better under-

standing of potential variation in property value based on current and possible

future states of the world. The result is then not the traditional point estimate

but a complete picture – distribution of all likely outcomes, showing both the

most probable and less likely in a continuous manner. Such multiple scenarios

also enhance the robustness of the forecasts and give a reasonable range of all

appropriate prices.

The Monte Carlo simulation serves as an ideal tool for modeling of cash flows

subject to various risks across time, some of which can be correlated too. That

is a stochastic process, which cannot be captured by simple closed form formu-

las but Monte Carlo simulation serves this purpose very well, when statistical

software is used in a valuation model constructed in a spreadsheet.

The simulation builds on a probability distribution and its corresponding statis-

tics to draw randomly observations from it in hundreds or thousands iterations

and run them through the model changing also other variables at the same time

to create a nearly complete set of all possible outcomes based on the number
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of observations defined according to reality. We calibrate distributions from

these historical observations and then draw values from them to be used in the

simulation.

Over thousands of iterations the Monte Carlo approach simulates thousands of

states of the world, which form a range of solutions to the valuation problem

and create a distribution of outcomes, some of which are more likely than oth-

ers – giving an approximate answer to the problem. A notable advantage of

this method is that all the parameters are changing simultaneously and thus

exhaustively cover all possible combinations. The accuracy and smoothness

of the distribution can be improved by more iterations and by as realistic as-

sumption distributions as possible. Afterwards, we can draw conclusions and

predict Value at Risk metrics at the given confidence interval.

Within the DCF formula to be evaluated we can recognize two principal types

of risk related to its two parts. Firstly, the cash flow part represents an idiosyn-

cratic risk. This means risk related to a particular asset stemming from current

contracted conditions, variation in the used discount rate, changes in vacancy

rate. Such risk then affects the market value through changes in the realized

and potential net income. The idiosyncratic risk can be nearly eliminated from

a portfolio of diversified assets as it has little correlation with the market risk.

Secondly, the reversion value part of the formula represents the systematic risk,

i.e. the market risk. This value is realized after the holding period of the asset

and is largely influenced by the prevailing market conditions. The IPD index

for office properties is used to capture and model the market development. The

systematic risk encompasses the whole market and cannot be diversified out

nor reliably predicted. The way to cope with it is hedging through shifting of

the risk for a price or a reliable strategy of investment allocation across multiple

asset classes or continents. Inflation, interest rates, recessions and wars belong

to the systematic risk category. Due to considered short holding period the

reversion value is expected to have strong influence of market value. Achieved

capital returns than represent the current market sentiment.

MV =
h∑

t=1

Ct

(1 + r)t︸ ︷︷ ︸
idiosyncratic risk

+
RVh

(1 + r)h︸ ︷︷ ︸
systemic risk
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In our model we will consider the following five main sources of risk:

� the evolution of discount rate

� the evolution of potential vacancy rate over time

� the evolution of market rents over time

� the inflation risk of affecting the indexed rents

� the market risk affecting the reversion value

The discount rate is based on research of Slade and Sirmans (2010) who ex-

amine the main DCF value drivers. They use data from the US office real estate

market over the period of 21 years. Their comparison of the discount rate and

initial yield suggests that both follow similar patterns. They detect the strong

correlation between discount rate and going-in capitalization discount rate as

high as 0,744. Based on this we can approximate the probability distribution

of the discount rate by historical data of prime yields, i.e. the capitalization

rate for fully occupied prime properties. For the simulation purposes, the time-

varying discount rate is derived from the prime rate, i.e. the initial yield for

prime properties, adjusted by the risk premium of 3% to be able to reflect

inflation and property quality. The estimated probability distribution of the

discount rate from our data is below. We have used the lognormal distribution

as it is typically used to represent data that do not attain negative values. The

fitted distribution is in the appendices.

Figure 6.1: Distribution of the discount rate

Source: Author.
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Current vacancy rate variation is simulated based on the historical market

data. Simulation of a vacancy of an individual building is impacted by the

swings in the general market vacancy that affects the typical vacancy of the

particular building. For this purpose we derive the vacancy potential of each

building from current market data as a ratio of its current vacancy to general

market vacancy. It should be noted that in our model instead of vacancy we

use the occupancy rate computed as (1- vacancy rate). The used probability

distribution of the occupancy rate is below, and fit well as occupancy cannot

attain negative values. The fitted distribution is in the appendices.

Figure 6.2: Distribution of the occupancy rate

Source: Author.

The evolution of market rents is simulated in a similar manner to the vacancy

rate. Market data of market rents come from historical prime rents data. These

are again adjusted for each building as a ratio of its current rent to the market

rent, e.g. if a market rent is 20 and property rent 10, we divide the simulated

market rents by 2 to obtain simulated rents for the particular property. It is

important to note that majority of the portfolio constitutes of properties with

already contracted rents, so the variation in the market rent does not affect

the portfolio value much, as only pass rents (estimated rental values) are sim-

ulated. The used probability distribution of the prime rents is below, again,

the lognormal distribution fits well as rents are always positive. The fitted

distribution is in the appendices.

The inflation parameter is simulated based on its historical quarterly values.

The used probability distribution of the inflation rate is below.
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Figure 6.3: Distribution of the prime rents

Source: Author.

Figure 6.4: Distribution of the inflation rate

Source: Author.
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The market risk affecting the reversion value is simulated by evolution of the

capital returns on commercial properties represented by the CRECVI index.

The changes in reversion value are computed as multiples of the (1 + change

in the index), i.e. if the index declines by 5% due to real estate market condi-

tions, the reversion value also drops by 5%. The used probability distribution

of the CRECVI index is below. We have used the logistic distribution, which

has heavier tails, and is well suited to represent returns. The fitted distribu-

tion is in the appendices. Please note that all used distributions correspond

to the fitted ones, which were selected based on the eyeball test as well as the

Anderson-Darling ranking method.

Figure 6.5: Distribution of the CRECVI index

Source: Author.

Table 6.1: Distributions - main statistics

Parameter Discount r. Occupancy r. Prime rent Inflation Index

Distribution Lognormal Lognormal Lognormal Lognormal Logistic
Mean 0.1 0.88 20.31 2.38 0.00259
Std. Dev. 0.01 0.03 1.18 1.82 0.06139
Skewness 1.24 1.1 0.1749 1.28 0
Kurtosis 5.85 5.23 3.5 6.3 4.2

Source: Author.

To correctly simulate our model, we have to identify correlations among our

inputs. The correlations are computed from time series of the same length. The

main identified correlations in the Table 6.2 include (i) positive correlation
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of occupancy and prime rents, which is in accordance with the theory and

also with the research of Slade and Sirmans (2010); (ii) positive correlation of

occupancy and discount rent meaning that properties with higher occupancy

represent lower risk, the same holds for the relationship of prime rent and

discount rate; (iii) the surprising negative correlation of the index and prime

rent, which is counter-intuitive, but can be explained by lag of reaction of

prime rents to changing market conditions as the rents are subject to long-

term contracts.

Table 6.2: Correlations

Correlations Prime Rent Occupancy Discount R. Inflation CRECVI

Prime Rent 1,0000 0,2859 -0,0731 0,1066 -0,4785
Occupancy 0,2859 1,0000 -0,7187 0,3010 -0,5041
Discount Rate -0,0731 -0,7187 1,0000 -0,3430 0,2239
Inflation 0,1066 0,3010 -0,3430 1,0000 -0,3608
CRECVI Index -0,4785 -0,5041 0,2239 -0,3608 1,0000

Source: Author.

6.3.1 Sensitivity analysis

In the Monte Carlo simulation of the model, we have run 10000 iterations to

arrive to smooth, exhaustive and robust results. The sensitivity analysis is an

important method for identification of the key factors that drive the model. It is

one of the key results of the model and is in line with our expectations, presented

in the Figure 6.6 below. The CRECVI Index, representing current market

conditions, is the main driver of the portfolio value. This can be explained

by the short holding period and thus dominant position of the reversion value

in the valuation formula. Nevertheless, the used holding period is the market

standard and thus best reflects the reality. Inflation and occupancy have a slight

positive effect, in line with our expectation. Inflation positively affects the MV

of the portfolio as rents are indexed to it and inflation is considered always

positive. Occupancy naturally improves potential collected rents. Discount

rate, as the required return, is negatively correlated as it decreases the time-

value of rents. Finally, rents have no impact on the market value as most of the

properties in the portfolio are contracted and thus not impacted by changes in

the rents. At the same time, prime rents are very stable over time.



6. Risk model for property valuation 53

Figure 6.6: Sensitivity analysis of the portfolio MV

Source: Author.

6.4 Value at risk

The final step of the model evaluation comprises quantification of potential

negative impacts we are likely to incur on our portfolio with a certain degree of

probability. Given the different risks that stress the valuation formula, we are

interested in potential swings in the market value of our real estate portfolio.

This is measured by the Value at Risk (VaR) approach that defines the max-

imum potential loss with a particular probability over a given period of time.

The result is a number representing the maximum potential monetary loss over

one day, one year, the holding period etc. The probability distributions gener-

ated by the Monte Carlo simulations are the right input for VaR computation,

which is the final single number output holding a valuable information about

our portfolio and serving well for decision making of the investment profession-

als and involved banks and other stakeholders.

Formally, VaR is defined in the following way McNeil et al. (2005): Given

some confidence level α ∈ (0, 1) – the VaR of our portfolio at the confidence

level α is given by the smallest number l such that the probability that the loss

L exceeds l is no larger than (1 − α). Typically, values for α are 95% or 99%

meaning that with this probability the portfolio will not lose in value more than

a certain given amount over a certain time horizon, which is one quarter or one

year for the real estate portfolios. The disadvantage of VaR is that it does not

provide any information about the amount of loss in the remaining 1% or 5%
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range. This is especially dangerous considering the large unexpected events in

the markets known as black swans, which can have tremendous impact on the

portfolio over a very short time horizon. The simple VaR methodology is not

designed to cope with such events.

6.4.1 Simulated market value of the portfolio

The simulated market value of our portfolio is the key result of this thesis.

Its particular statistics as such are not as important as the methodology we

have used to arrive here and the possibilities of analysis we now have. Most

importantly, we are able to calculate the VaR of this portfolio and easily see

the distribution of the potential likely valuations, which gives us a clear picture

about the size of swings that can occur in its value. The resulting logistic dis-

tribution is in line with distributions of the risk parameters. Mean simulated

value of the portfolio reaches 818.8 million Euros.

In this particular case, we can see in the Figure 6.7 that with 95% probability

the value of the portfolio will not drop by more than approximately 63 million

Euros. This information is a great source of information for many stakeholders

such as real estate developers, investors, lenders, regulators and other involved

parties.

Despite the fact that the most significant value driver is the current market

sentiment, which is hard to predict, using this methodology gives the stake-

holders a powerful tool to constantly update the parameters and quickly see

the new distribution and VaR of the portfolio.
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Figure 6.7: Simulated market value of the portfolio

Source: Author.



Chapter 7

Conclusion

The thesis builds on the comprehensive real estate literature and provides in-

sights into real estate markets and further discusses the traditional valuation

techniques of real estate assets. The theoretical part introduced the real es-

tate system and its limitations. The comprehensive valuation literature survey

provides a good background to identify main value drivers and enables us to

thoroughly design the main risk parameters.

The key contribution of this thesis is a new methodology to evaluate real estate

portfolios with special accent on incorporation of risk and uncertainty. More-

over, we believe that the suggested methodology addresses the main limitation

of the traditional discounted cash flow valuation approach by incorporating the

stochastic process.

The methodology used is a new one compared to the more usual regression

approach traditionally employing real estate indices (e.g. REITS), which aims

at estimating the risk parameters. In contrast to this, we derived our main risk

parameters from traditional DCF valuation technique. Moreover, compared to

traditional valuation techniques providing the single-estimate market value we

show that the accuracy of real estate portfolio valuations can be improved by

employing of Monte Carlo simulations.

The dataset comprises a unique property-level portfolio of A-Class buildings

with detailed parameters considering the individual lease structures, which is

further reflected in our model. Historical data are used to calibrate distri-

butions of risk parameters including the discount rate, prime rent, inflation,
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occupancy and capital value changes.

Finally, the knowledge of relevant risk factors and their impact on returns

of their property portfolio then provides investors with better and more reli-

able foundations for their decisions and understanding of the markets. It is

also a valuable tool for them to monitor their portfolio, evaluate its key risk

and return parameters and predict possible future developments, including up

to date VaR based on the current market development.
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Amédée-Manesme, C. O., Barthélémy, F., Baroni, M., & Dupuy, E. (2013).

Combining Monte Carlo simulations and options to manage the risk of real

estate portfolios. Journal of Property Investment & Finance, 31(4), 360-389

API (2007). Australia And New Zealand Valuation And Property Standards.

[online] Available at:

http://www.api.org.au/assets/media library/000/000/568/original.pdf

ARTN (2015). Trend Report 2015-Czech Real Estate Market Survey. [online]

Available at: http://artn.cz/cz/aktivity/trend-report/tr-20151/
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Appendix

A.1 Fitted distributions of the simulated parame-

ters

Figure A.1: Fitted distribution of the discount rate

Source: Author.



A. Appendix II

Figure A.2: Fitted distribution of the occupancy rate

Source: Author.

Figure A.3: Fitted distribution of the prime rents

Source: Author.



A. Appendix III

Figure A.4: Fitted distribution of the inflation rate

Source: Author.

Figure A.5: Fitted distribution of the CRECVI index

Source: Author.
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