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Abstract 
 

Background: For an investor inflation has always caused problems since it eats 
away portfolio returns, reducing the purchasing power. Russia has 
been fighting high inflation for the last two decades primarily due to 
the economic restructuring from central planning to a free market 
economy, raising the price levels. Historically property has been re-
garded as a good hedge against inflation and multiple research stu-
dies support this assumption. The Russian market for real estate has 
grown significantly over the last decade and is very interesting from 
a investor perspective.  

Purpose: The purpose of this thesis is to determine whether Russian Real Es-
tate Funds are an effective investment tool in a portfolio to hedge 
against inflation.  

 
Method:  To fulfill our purpose for this study a quantitative method with a 

deductive approach is used. The methodology constitutes as the 
frame for the thesis. In order to analyze the secondary data, We will 
make use of statistical models proven from past research/literature 
within in the field.  

 
     
Conclusion:  The empirical findings of this study show that during the time pe-

riod investigated, there exist no evidence that a portfolio holding  
Russian real estate funds could act as an appropriate hedge against 
inflation. We believe the results could be explained by the limitation 
in the Russian market when gathering data due to transparency 
problems. There are also relativity few empirical studies within the 
field of study in markets with a high inflation rate. Finally We be-
lieve the study could enhance an investor’s choice in markets with 
similar conditions. 
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1 Introduction 
In this chapter we want to give the reader background information and insight for the thesis. The back-
ground will lead to a problem discussion and research questions. Also, it is here the purpose is stated. 

1.1 Background 
Every country has seen periods when it experiences a steady rise in consumer prices which 
erodes the value of their purchasing power. Such inflatiatory times have the effect of eating 
away at portfolio investment returns. Debt instruments with long time horizons and low 
interest such as various pension funds, bank savings accounts, and traditional bonds tend 
to be affected negatively by inflation. It is evident that this is an issue for investors looking 
for high returns in all economic climates. Of many traditional means to hedge against infla-
tion, such as commodities and gold, real estate has proven to be a popular option for sav-
ers (CNNMoney, 2006).  

There are many different ways of investing in real estate, available to both private and cor-
porate investors. Direct property investments are the equivalent of purchasing and owning 
property, but there are also many indirect property investment vehicles. Due to tax laws 
and legislation, a lot of the forms of real estate investment vehicles vary geographically 
from country to country. Real estate is seen as an attractive hedge because of its perceived 
low risk, taxing systems, high long-term returns, and tangibility as an asset. However, real 
estate is highly illiquid as a convertible instrument, plagued by high transaction costs, and in 
a market place where asset valuation is made difficult through the dissimilarity between dif-
ferent properties (Zacátek, 2008).  

From a historical perspective, property has been regarded as a good hedge against inflation 
and has probably formed a major part of institutional portfolios purely on this basis. There 
have been a number of studies in the USA that dealt with this issue and there is a growing 
body of literature in the UK.  

From the investor’s point of 
view there is a need to protect 
the purchasing power of savings 
so they try to seek out those as-
sets which provide a hedge 
against inflation. Institutional 
investors are also aware of this 
problem as they have long-term 
liability to maintain the real val-
ue of personal pensions. (Brown 
& Matysiak, 2000)  

The inflation in Russia has seen 
a five year high in may of 2008 
by rising up to an annual rate of 
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15.1 % (Tradingeconomics, 2008). This is mostly seen in the increases of the prices for 
food commodities, metal, energy, foreign investment, rising wages, and higher standards of 
living. Since Russia is a leading energy exporter worldwide, this has a direct effect on the 
high levels of inflation with tons of money from profits entering the economy. This has in 
turn led to speculation that Russia’s new president Dmitry Medvedev will allow for the ap-
preciation of the Rubel to counter inflation. However, this could lower profits for energy 
exporters in Russia against the dollar. Therefore, it is hard to believe that the Rubel can ap-
preciate too much to counter against inflation since energy is a massive source of income 
for Russia. There is also a lack of consumer-credit and mortgages outside urban Russia 
contributing to the lack of monetary policy effective ness. It would appear that the inflation 
rate in Russia is likely to remain at a two-digit rate for some time in the future (Bloomberg, 
2008). 

As seen from Figure 1-1, inflation has been on a decline in the 2000s. Russia experienced 
periods of high two digit inflation for a long time historically after the fall of the Berlin wall 
in 1989. This is primarily due to the economic restructuring from central planning to a free 
market economy. They experienced hyperinflation in the mid-90s due to sharp increases in 
the money supply by the central bank. A formal definition states that when the cumulative 
inflation rate over three years approach 100 % and the inflation rate exceeds 50 % a month 
there exists hyperinflation (Cagan 1956). The government even defaulted on its GKO-
OFZ (Russian Treasury Bills) issued bonds in 1998. GKO-OFZ is an abbreviation for Go-
sudarstvennoye Kratkosrochnoye Obyazatyelstvo - Obligatsyi Federal'novo Zaima (Central 
Bank of Russia Report, 1998). However, this was corrected in the following years, but as 
can be seen from the Figure 1-1 inflation still remains high. Steady increases in growth has 
rejuvenated the economy in the 2000s under former president Vladimir Putin due to 
booms in the industries mentioned earlier, namely commodities, housing etc.(BBC News, 
2007). 

The Russian market for real estate has grown significantly over the last decade, partially due 
to faltering stock market performance and a perceived unattractiveness of bond invest-
ments. There has been an inflow of numerous private funds investing in Russian commer-
cial property, sharing the market with established local pension funds and state owned en-
terprises (SOEs). Historically, these Russian real estate investment funds (REIFs) have in-
vested primarily in small size property for tax-related purposes among few (Investfunds, 
2008). 

Another major reason for the immense demand of Russian real estate can be linked to the 
fact that the Russian government is restructuring the real estate by the modernization of 
homes. There is a lot of emphasis on removing old Soviet-era apartment blocks and replac-
ing them with newer housing complexes. This is one of the factors that has driven demand 
for Russian real estate to high levels over the past decade, and thus attracted a lot of for-
eign direct investment (Wall Street Journal, 2008). 

The financial crisis of today has strongly affected the real estate market globally. This is 
true for Russian real estates as well. Although this market was seen as a favourite among 
investors in many ways, it is not immune to the credit crisis. At the same time, because of 
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its large fiscal and foreign reserves Russia is better off than most emerging economies in 
dealing with the falling liquidity on the market. However, the real estate market is highly 
dependent on foreign direct investment and availability of credit, which are two factors that 
are severely affected by the current financial crisis rooted in 2008. This could eventually 
lead to a faulty valuation of Russian real estate assets. It is hard to say how much this credit 
crisis has affected Russian real estate prior to its second wave September-October 2008, 
but it is important to note its future outlook. As a countermeasure to this credit crunch, the 
Russian Finance Minister Alexei Kudrin offered a plan to inject around 60 billion Rubels 
into banks lending money to construction firms. This could save a lot of real estate inves-
tors, which are currently responsible for a lot of Russian economic growth (Wall Street 
Journal, 2008).  

 

1.2 Problem Discussion 
Inflation is a phenomenon that affects all investors whether they are small-time private 
savers or professional investors. There have been many studies that try to establish a rela-
tionship between real return on equity against expected and unexpected inflation. Accord-
ing to Bodie (1976), there is a negative relationship between these two factors. This would 
lead to explain why it is important to hedge against inflation. There are numerous ways to 
do so, and many research papers that attempt to assess the effectiveness of such strategies. 
This thesis will attempt to do the same thing while looking at the booming real estate mar-
ket in Russia of today.  

Russia has experienced long periods of two digit inflation and even hyperinflation during 
the 90s. That coupled with the popularity in its real estate market from investor’s point of 
view today makes it an interesting and relevant subject for studying as an inflation hedge. If 
the real estate funds really act as an inflation hedge, then they would form a good risk re-
ducer in an investor’s portfolio. 

Inflation can, as mentioned briefly above, be viewed as either expected or unexpected. Ex-
pected inflation is pretty self-explainatory since if we expect inflation to rise by a certain 
amount, measures can be taken to account for the rise in prices. Unexpected inflation, on 
the other hand, can stir up a number of problems. For example, loan creditors lose interest 
yield as their fixed payments diminish in value with inflationary rise (Investopedia, 2008). 

The idea behind inflation hedging is essentially whether a security manages to eliminate, or 
at least reduce, the possibility that the real rate of return on that security will fall below a 
specified minimum value (Reilly et al., 1970). Aternatively, a security can be viewed as an 
inflation hedge "if and only if it its real return is independent of the rate of inflation" (Bo-
die, 1976). However, Bodie's (1976) study along with one by Fama and Schwert (1977) has 
shown that common stock does not produce a positive relationship between asset returns 
and inflation. Even still many other researchers have continued studies in this field. What is 
also curious is that there has been evidence of increased value of underlying assets, while 
their security returns have fallen.  
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One of the common areas of confusion that many experience when discussing inflation 
hedges is the difference between high real rates of return and hedging against inflation. 
This can be shown in a simple example above. In Figure 1-2, Asset A outperforms Asset B 
in terms of real rate of return, but the close relationship between the return on asset B and 
inflation implies that it is 
hedging against changes in the 
rate of inflation.   

In this example Brown & Ma-
tysiak (2000) highlights the 
fact that it is possible to have 
high average real rates of re-
turn that do not hedge against 
inflation while still outper-
forming the current rate of in-
flation. Further, it is explained 
that if it is of high importance 
for investors to protect their 

purchasing power, then there 
is an urgent need to include 
assets in a portfolio that hedge against inflation.  

In other words, this thesis is not investigating whether the Russian real estate funds pro-
duce higher returns than the given inflation during the timeframe for the study. Rather it 
aims to illustrate, statistically, how effectively they manage to “tail” the rate of inflation. If 
the portfolio of the Russian real estate funds is an effective inflation hedge, then the results 
would produce similar patterns as asset B and inflation represented in Figure 1.2. 

What investors are looking for with inflation hedging is to lower the overall inflationary 
risk to their mixed-asset portfolio. The risk/return profile of the portfolio should also de-
crease as a direct result of including such assets in the mix (Wurtzebach, 1991). Since Rus-
sia is currently, and has historically, experienced high levels of inflation, investors might 
want to consider real estate funds as an inflation hedging option for this very reason. 

 

1.3 Research Question(s) 
The main idea behind this thesis is to look at Russian real estate funds and their ability to 
hedge against inflation. This will be achieved by comparing the performance of a handset 
of Russian real estate Funds during a three year period on a monthly basis. Some of the 
thoughts and questions we kept in mind during the research are: 

- Does Russian real estate funds function as a hedge against inflation ?  
 

From this question, two sub-questions that could prove to be even more important are 
posed as following:  
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- What are the potential reasons for the outcome of the hedging capability analysis?  
 
- Can this thesis be of use for potential investors in the Russian real estate market?  

1.4 Purpose 
The purpose of this thesis is to determine whether Russian real estate funds can act as in-
vestment tools in a portfolio to hedge against inflation.  

1.5 Delimitations 
The major limitation of this thesis is that it bases its research on a three year timespan start-
ing in March 2005 and ending the same month 2008. This is due to the fact that closed-end 
Russian real estate funds were first introduced as tradeable asset in 2001 so there are a li-
mited number of funds started before 2005 (Investfunds, 2008). To make the data statisti-
cally valid by using enough samples to assume central limit theorem, the data for this three 
year period was divided into monthly intervals (Aczel, 2002). This rendered approximately 
36 observations for each fund with the exception of certain periods of missing data. In 
other words, the timeframe chosen such suffice to claim the research statistically valid.  

Part of the thesis relies on using Russian government issued debt securities, called GKO-
OFZs (Treasury bills), to estimate expected and unexpected inflation. We had to make use 
of the available data from the Central Bank of Russia medium-rate GKO-OFZs to do so. 
This data consists of market portfolio indicators for various time periods based on the in-
terest rates of the government securities depending on their residual maturities. The me-
dium-range data has a maturity range spanning from 90 days up to a 364 days, (Central 
Bank of Russia, 2008). We were limited in using this range and not the short-term range 
spanning from 0 days to 90 days because of lack of available data. 

This thesis studies whether or not the Russian real estate funds’ returns act as an efficient 
inflation hedge, and there are multiple external and internal variables that can have an ulti-
mate effect on the end result. There is neither time nor enough resources available to con-
sider every single macroeconomic parameter that factors into the research. Therefore the 
thesis places its central focus on inflation, real estate fund returns, and their relationship. 

The data on returns for the real estate funds are collected from an online source that con-
solidates funds and asset management information, as mentioned above, called Invest-
funds.ru. This is the sole source which we rely on. The websites for each individual fund 
and their respective asset management companies are all in Russian so they were not direct-
ly used in this thesis.  

 

1.6 Literature Search 
To be able to understand appropriate theories to be applied in this research, we have care-
fully studied earlier reports, articles, journals, and books concerning the relevant topics. We 
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have researched concepts like hedging, inflation, real estate funds, portfolio diversification, 
return, and fund management to gather the information for the pre-knowledge. 

Two main sources have been used as background references for this research. The first one  
is Eugene F. Fama and G. William Schwert´s article Asset Return and Inflation from 1977, in 
which the relationship between return on an asset and inflation is discussed. The second 
main  refrence is Gerarld R. Brown and George A. Matysiak´s book Real Estate Investmetns – 
A capital market approach from 2000. These form the basis of the thesis, and a framework 
around which the analysis will be performed since we are comparing the nominal returns 
on the selected funds to the inflation rates during the period of research. 

On top of using these two main books we used a range of available resources. In order to 
select information relative to the research, a wide range of academic databases were used. 
The academic databases that have been used are Business Source Premium (BSP), LIBRIS, 
and JSTOR for attaining relevant articles for this research. These databases were applied to 
find academic papers published by known authors within the real estate field of research. 
They were also used to find other essays and research papers that dealt with similar topics 
as this thesis. 

The data set for the regression models and analysis on return has been gathered from a 
Russian information site concerning mutual funds and asset management, called Invest-
funds.ru. This data is later put in to statistical tool to compare the return with inflation for 
the same period. 

Government and official organizational websites were also used as sources for this paper. 
The homepage for the Central Bank of Russia was used to find information about govern-
ment securities, inflation, and other statistics and pieces of information that proved useful 
for this thesis.  

Pre-knowledge have been created by gathering background information for the subject. 
Gathering a solid base of knowledge has been a vital moment for this research and in fulfil-
ling the purpose. Knowledge has been achieved by using databases, books, and articles ga-
thered from the university library. 
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1.7 Disposition of the Thesis 
 

The first part of the thesis gives a view of the background, 
problem  discussion, purpose and the delimitations. Relevant 
background information concerning the area of interest is pre-
sented. This part will also state the reason why this subject is 
of interest.  In the problem discussion, information concerning 
our specific research question is discussed.  The purpose of pre-
senting our delimitations is to give the reader a picture of how 
we have reasoned when limiting the paper in terms of choice of 
research questions and data. 

The second part will present relevant theories for the purpose of 
our thesis. Here, our intention is to give the reader a picture of 
the theories that are chosen and present them in an unders-
tandable way.  

The third part will deal with the methods that are used in the 
paper. The chosen methods, the approach and the reason be-
hind choosing specific methods are presented. Background in-
formation definitions concerning the methods chosen are pre-
sented in an understandable way.  

In the fourth part results and findings of the study are pre-
sented and analyzed. Graphs and tables are presented for 
showing the results. 

 

In the next part, we will give conclusions from the analyzed 
data to fulfill the purpose of the paper.  

 

The last part will contain reflections of the presented conclu-
sion. A discussion, based on our purpose and delimitations, on 
that could have been done differently is also presented 
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2 Frame of Refrence 
In this chapter the theories and concepts supporting the research are presented. We discuss, in detail, the 
subjects that are directly relevant to the purpose of the thesis. It illustrates the basic framework for the meth-
odology and acts as a facilitator for the reader in understanding the empirical findings and analyses of the 
thesis. 

 

2.1 Real estate as an asset class 
According to Litterman et. al (2003), many large institutional portfolios where 15 or more 
different types of assets are included, such as real estate assets, are often chosen for diversi-
fication and hedging against e.g. inflation. Litterman et. al (2003) argues that real estate is 
seen as an alternative asset in a diversified portfolio. 

Other researchers argue that real estate should not be viewed as an alternative asset. Ac-
cording to Mark J. P. Anson (2002) states that real estate is a distinct asset class, but not re-
ally an alternative asset for different reasons. The first reason is from a historical perspec-
tive. Real estate has been an asset class long before stocks or bonds became the investment 
of choice. In past times, land was the single most important asset class. The amount of 
property or land held by a person has always been one way of measuring wealth. Stocks, 
bonds, and other assets were actually born to support the needs of enterprises in financing 
their operations and new ventures. In other words, stocks and bonds were initially alterna-
tive asset classes to real estate, not the other way around as seen today.   

Given that real estate have been seen as an important asset for a long period of time, nu-
merous studies, research papers, reports, and theses have been written concerning its valua-
tion. This is the second argument for considering real estate as a major asset and not as an 
alternative asset. Real estate should be regarded as an additional asset class instead of an al-
ternative asset. It is a fundamental asset that should be included within every diversified 
portfolio and not to be regarded as an alternative to stocks and bonds(Anson, 2002).  

 

2.2 Inflation 
According to Robert J. Gordon (1976), inflation is defined as “a continuous increase in the 
general level of prices for goods and services”, also called Consumer Price Index (CPI). It 
is measured as an annual percentage change over a period of time. Another researcher 
George Wilson (1982) described it as a decline in the real value of money - a loss of pur-
chasing power (PP). There are usually two theories explaining the existsance of inflation; 
the first one is the “Demand-Pull Inflation” which states that there is too much money 
chasing too few goods. This phenomenon usually occurs in a growing economy when the 
demand increases faster than the supply, hence driving the prices upwards. The second one 
is the “Cost-Push Inflation” which states that the cost, such as wages, taxes or imports, 
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push the prices up in order to maintain profit margins.  There have been numerous debates 
regarding the causes and effects of inflation.  

The CPI, as described above, is the most common way to measure the level of inflation in 
an economy. The Producer Price Index (PPI) is another measure that can be used to calcu-
late inflation.  The PPI is a set of indices that measures the changes in selling price that a 
producer is able to get for a good or service. The third measure is the Gross National 
Product (GNP) deflator.  The GNP deflator is a measure of the changes in prices of all fi-
nal goods and services produced (Rossi, S 2001). The rate of inflation used in this thesis is 
calculated using the CPI.  

Inflation is commonly regarded in terms of expected inflation and unexpected inflation, 
and according to Stanley Fischer (1987), any anticipated monetary policy action will not af-
fect output but it will be reflected in price levels, expected as well as actual. Therefore only 
unanticipated monetary policies will effect putput. Then the expected inflation is the price 
increase that the anticipated and considered “normal” for a growing economy, for example, 
banks can change interest rates and workers can negotiate contracts. While the unexpected 
inflation arises dueto shocks and mishaps that were not anticipated in advance and can 
therefore not be adjusted for (Investopedia, 2008). 
 
Inflation can be stated as: 

∆   ∆   ∆ ∆  

 

Equation 2-1 

where: 
 ∆ = obsereved inflation 
∆  = expected inflation 

∆ ∆  = unexpected inflation 
 

2.3 Hedging 
”…definition of hedging is based on the assumption that the agent´s objective is to minim-
ize risk rather than to maximize expected utility, which depends on risk as well as return. It 
is arguable that risk minimization with no regard to the effect on expected return cannot be 
optimal” 

Moosa, I., (2001), p.1 

When discussing means of protecting an asset to unwanted exposure, in this case inflation, 
the term hedging is often discussed. Hedging is a strategy to avoid unwanted risk to e.g. an 
asset portfolio. A common way of viewing hedging is to “cover financial risk”, but when-
ever dealing with a business activity zero risk is unavoidable. One can merely minimize risk, 
not eliminate it.    
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Walter Holbrook, who is one the most important researchers in the hedging theory, dis-
cusses this economic activity in his article Hedging Reconsidered from 1953. He claims that the 
basic goal of hedging is, as stated earlier, to reduce risk. He furthers this argument by stat-
ing that reducing business risk is credited by narrowing the marginal of price between a sel-
ler and a buyer of any asset. Therefore, a reduction of risk should lead to fewer business 
failures.  

There is another aspect to the area of hedging against risk. Moosa (2001) argues that when-
ever an investor wants to hedge against risk, a reduction in return is inevitable. In other 
words whenever one is hedging away risk, it results in the hedging away of the return that 
bears that risk. This may not be seen as desirable to some less risk averse investors.  To 
make an optimal hedging decision, without taking the impact of risk and return into ac-
count, one has to be completely risk averse. Therefore, selectively or partially hedging a 
portfolio is more attractive to most investors since remaining exposed to some market risk 
is deemed necessary to attain a higher return.  

Rubens et al. (1989) states that assets that have the capacity to protect a portfolio against 
the effects of inflation are generally regarded as hedges. Proven studies have argued that in 
the past years, real estate has been regarded as one of the best hedges against inflation 
available to investors.   

 

2.4 Expected-  and Actual return 
Gibson (2000) states that the expected return of any investment is calculated as the 
weighted average of its possible returns, where the weights are the corresponding probabili-
ties of each return. By using historical data of individual assets in the portfolio, the ex-
pected return can be calculated. Thus, both the value of each outcome and its respective 
probability of occurrence are incorporated into this single statistic. According to Sharpe 
(2000), depending on the weight of an individual asset, it will have a smaller, alternative 
larger impact on the return of the portfolio.  

  

To be able to construct a portfolio and be able to measure its performance, estimates of re-
turn on the asset have to be calculated. If one can achieve an accurate measure of each as-
set in the portfolio, the return of the portfolio will be more precise. This estimate is, as ear-
lier stated, an expected return and therefore not with total certainty. Therefore, actual re-
turn is also calculated. 

 

 

The equation for expected return is: 
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Equation 2-2 

where: 

 = expected return of the portfolio 

 = proportion of security i 

 = expected return of asset i 

 

The equation for actual return is: 

 

Equation 2-3 

where: 

 = return of the portfolio 

 = proportion of security i 

 = return of asset i 

Further, Gibson (2000), states that it is equally important to simultaneously consider the 
volatility of an investment. The more widely an investment’s return may vary from its ex-
pected return, the more volatile it is.  

 

2.5 Correlation 
As a measure the correlation between two variables, the Pearson Product Correlation Coefficient 
is used. According to Anderson et al. (2002), the correlation coefficient can in general 
prove whether if all points in a data set are on a straight line in a positive or negative rela-
tion. The measure ranges between -1 to +1 and describes a linear relationship between the 
two variables. When achieving +1, there is a perfectly positive relation between the va-
riables and -1 means there is a perfectly negative relationship. The Pearson correlation 
coefficient can either be calculated with a sample data or the whole population.  

The equation for the correlation coefficient, or Pearson Product Moment Correlation 
Coefficient, is as following: 
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Equation 2-4 

where: 

 = population correlation coefficient 

=  population covariance 

= population standard deviation for x 

= population standard deviation for y 

 

2.6 Moving Average 
The statistical process of a moving average, also called a rolling or a running average, refers 
to a method used to analyze a dataset by creating an average of n past observations.  The 
arithmetic moving average model is a simple forecasting model that places equal weight on 
every past observation when calculating the forecasted value. The model is suitable for 
various trends e.g. horizontal data series with a constant mean and a constant variance 
where β0 may change slowly over time. This pattern is usually seen in inflation data. (New-
bold et al, 2007) 

A moving average process is often applied to time series data in order to smooth out short-
term fluctuations, noise, and emphasize longer-term trends or cycles. It is frequently used 
in technical analysis of financial and economical data. The forecast for time period t+1 at 
time period t is equal to the n-period moving average calculated at time period t, which is 
the simple average of the n most recent observations. This is why this model always lags 
behind. This statistic is represented mathematically as such: 

 

 

Equation 2-5 

where:  
 = the forecast value 

 = the moving average value 
n = the n-point moving average 

 = the observed value at time t 
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2.7 Regression analysis 
Accordiong to Aczel (2006), a regression analysis refers to a statistical technique of model-
ing the relationship between a number of variables. A statistical model is a set of mathe-
matical formulas and assumptions for describing a real-world situation. If one wants to 
model the relationship between two variables, the technique is called simple linear regression 
e.g. a dependent variable, denoted by Y, and an independent variable, denoted by X. It illu-
strates whether there exists a straight-line relationship between the two variables X and Y. 
The statistical model breaks down the data into a non-random, systematic component(s) 
which can be described by a formula, and a purely random component for any distortion in 
the data. The model for a population simple regression model is as following: 

 

       

Equation 2-6 

where: 

Y = the dependent variable, the variable we wish to explain or predict 

 =the Y intercept of the straight line, the population intercept 

= the slope of the line, population slope  

X = the independent variable, called the predictor variable 

 = error term, random component 

We must have a error term in the model due to unknown outside factors that affect the 
process generating the data. This is unevitable in real-life scenarios and is therefore incor-
porated into this statistical model. 

The purpose of a regression analysis is to predict the value of a quantative dependent vari-
able based on the value of at least one independent variable (quantative or qualitative). A 
regression analysis also explains the effect of the independent variables on the dependent 
variable. Regression analysis is one of the most representative and commonly used statistic-
al techniques which can be applied to a large variety of situations in business and econom-
ics (Aczel, 2006).  

According to Aczel (2006), if there exists a situation where several independent variables 
are included in a regression equation, the model is instead called multiple regression model. 
Here, the previous basic linear model has been extended to include more independent va-
riables. The population multiple regression model is as following: 
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Equation 2-7 

The population regression of a dependent variable Y on a set of k independent variables 
, ,…, . 

2.8 The Russian Real Estate Market 
Russia has a long history of a centrally planned economy which has left a deep impact on 
its real estate sector. The Russian housing market operated very differently from normal 
market economy behavior during the market liberalization. Housing investment were con-
siderably undervalued and mostly owned by the state. Effective legal bases for private land 
ownership, bankruptcies, foreclosures, or evictions did not exist (D. M. Jaffee and O. Z. 
Kaganova 1996). The real estate market started to develop in 1990 in Moscow when the 
approval of the new Property bill was issued, allowing for the private ownership of residen-
tial real estate property. The Property bill stated that land is an good that should be bought 
and sold in the private market, and it served as one of the first steps towards market libera-
lization in Russia. After the fall of the Soviet Union in 1991 the real estate market started to 
further develop in the other bigger cities of Russia (S. Mitropolitski, 2008). 

After a steady growth during the 1990s, mostly seen in the western part of Russia where 
there was higher demand and opportunity for incorporation within the European free trade 
area, the Russian real estate market hit a set-back during the financial crisis in 1998. The 
Russian real estate market is heavily dependent on global economical policy. After the fi-
nancial crisis the prices for oil and gas started to increase, which reestablished financial sta-
bility to the real estate market and the Russian economy (www.mnweekly.ru, 2008). 

Since early 2007 the average residential prices have gone up by approximately 10 %. A key 
factor has been the rising oil and gas price. Other important factors that has driven this 
market trend are political events in the country that have forced the government to pay 
special attention to consumer price index on some sensitive goods and services. This unin-
tentionally pushes up the prices of other goods and services (S. Mitropolitski, 2008). 

The Russian real estate market is currently in a position where it may learn and take tech-
nical advice from other countries that have already formed developed markets. It is com-
monly acknowledged that for a real estate market to be efficient it requires well defined 
property rights. The Russian law must guarantee the right to private ownership and also 
support mechanisms to enforce these rights. In Russia today legislation is being improved 
to clarify these rights, but there are still many problems that opposes the implementation of 
such regulations (S. Mitropolitski, 2008).  

 

2.9 Previous Studies 
Historically, property has been regarded as a good hedge against inflation and therefore 
been the base for a several research studies all over the world. Empirical evidence obtained 
from these studies support the hypothesis that real estate returns move in a one-to-one re-
lationship with inflation rates. The empirical framework by Fama and Schwert (1977) was 
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one of the first research papers within this subject. It has been commonly used to test the 
inflation hedging possibility of different assets in different countries. However, the results 
obtained from these studies were inconclusive and varied.    

One of the earliest studies on real estate and inflation hedging in the UK was carry out by 
Limmack and Ward (1988). Their study consisted of a ten-year sample of quarterly returns 
over the period from January 1976 to March 1986. They used Fama and Schwert’s (1977) 
earlier methodology concerning inflation hedging with expected and unexpected inflation. 
Expected inflation was calculated as the yield of a three month Treasury bills, and as a time 
series (ARIMA) based forecast. The unexpected component was calculated as the differ-
ence between actual inflation and the estimate of expected inflation. When using the Trea-
sury bill rate as a measure for expected inflation the study showed that property hedged 
well against expected inflation but poorly against unexpected with the exception of the in-
dustrial sector. When the ARIMA model was used to generate forecasts, allowing the real 
rate of return to vary, all property sectors provided hedging ability against both expected 
and unexpected inflation. Other studies in the UK undertaken by Brown (1991), White 
(1995) and Tarbert (1996) showed evidence of different real estate classes working as 
hedges against either expected or unexpected inflation or both. 

In the US there has also been several studies examining the hedging characteristics of 
commercial property, residential real estate, commingled real estate funds (CREFs), and 
real estate investment trusts (REITs). Hoesli et al. (1995) provide an overview of the US 
studies. Their report illustrates that researchers have tended to find supportive evidence for 
real estate as hedges against inflation, in particular to the expected inflation as shown by 
(Brueggeman, Chen and Thibodeau, 1984; Hartzell, Hekman and Miles, 1987; Coleman, 
Hudson-Wilson and Webb, 1994; and Wurtzebach, Mueller and Machi, 1991). However, 
the findings on the unexpected inflation were less conclusive.  

Several studies all over the world investigating the hedging effect of real estate against infla-
tion have shown similar results. Other countries under investigation has been Switzerland 
(Hamelink and Hoesli, 1995), Canada (Newell, 1995), New Zealand (Newell and Boyd, 
1995), Australia (Newell, 1996), Hong Kong (Ganesan and Chiang, 1998) and Singapore 
(Tien-Foo and Swee-Hiang, 2000).  

However, there have also been instances in which real estate as a security has proven to be 
an uneffective hedge against inflation (Lui et al., 1997). This study argues that real estate 
mutual funds do not prove to be effective inflation hedgers, but that real estate as an un-
derlying asset is. 

From this selection of earlier literature, it can be generalized that real estate works as a suit-
able hedge against expected inflation in most countries. However, the hedging ability 
against unexpected inflation was not significant enough. In the Western world the topic of 
hedging possibilities for different asset classes has been extensively researched, but less so 
in Russia. There are no published studies on inflation hedging with real estate in Russia, so 
this thesis aims to provide empirical evidence on this topic. 
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3 Methodology 
This chapter describes the procedure of how the thesis is written. Here we explain how all the relvant data is 
collected and analyzed. 

3.1 Quantative vs. Qualitative research 
There are no absolute differences between qualitative and quantitative methods according 
to Holme & Solvang (1997). The general purpose for both methods is to give a better un-
derstanding of the research. However, either method can be more suitable in different 
kinds of research circumstances.   

The assumption for quantitative methods is that the social factor has an objective reality 
and it is important that the variables can be identified and the relationships measured. 
Within this research method the information is transformed into numbers and quantities in 
order to make statistical analyses. Saunders et. al (2003) points out that quantitative data eas-
ily are messured on metric scales, which can be classified and grouped allowing the researcher 
to study the relationship. The phenomenon is approached by the researcher from an outside 
point of view, for example from large sample databases such that the analysis can be statis-
tically generalizable. A limitation is that the data can only answer questions like “how 
many” and not “why” which limits the research to being wide, but not deep. Quantitative 
approaches aim to test hypotheses in a very systematic way, and the analysis works as a 
prediction.  

According to Holme & Solvang (1997) the qualitative method emphasizes on how the re-
searchers understand and interpret the data, which forms the foundation of the analysis. 
The qualitative approach converts the information, which is complex, interwoven, and 
cannot be transformed into numbers, to different patterns and social contexts in order to 
gain exploratory understanding of the phenomenon (Holter, 1982). This type of data is 
mainly gathered from interviews, and is generally unsystematic.  

Since the purpose of this thesis evaluates how well real estate funds work as hedges against 
inflation, to be able to analyze this both mathematical and statistical analyses will be 
needed. Also it will require a large amount of objective historical data that have to be 
sorted and categorized. Therefore the quantitative approach is deemed to be the most valid 
method for this thesis. 

3.2 Inductive vs. Deductive approach 
When conducted a scientific research, one has to understand how to address the faced 
problem. In other words, one has to investigate which type of research approach that is 
most suitable for the specific problem stated by the researchers. One has to determine 
whether the theories are true or false. To be able to draw such conclusions, there are two 
different methods to address the problem; these are the inductive and deductive approach-
es.   
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Graziano and Raulin (2004) argue that when we reason from the particular to the general, 
we are reasoning inductively. When we use the more abstract and general ideas to specifics 
to make predictions about future observations, we are reasoning deductively.  

According to Wallén (1996), inductive methods in research use empirical observations and 
compound regularities to theories. The theory of inductive approach contains nothing 
more than what exists in the empirical evidence. One can only do a limited amount of ob-
servations, and is therefore unable to make any generalizations. Kuhn (1996) argues that 
the main critique against inductive theory is that one cannot make unprejudiced observa-
tions. There already exists an element of theory in the selection of what one observes, and 
also frequently in the procedure of measuring. Without any base theoretical understanding, 
it is near impossible to know what to measure.   

In the deductive method, a hypothesis is constructed from theories of previous knowledge, 
and tested in an empirical study. The method aims to present empirical evidence, and build 
new knowledge which can later provide novel ideas for new theories and further studies 
(Wallén, 1996).  

In this thesis we are using statistical and mathematical theories and applying them in an 
empirical study. Given that there are multiple proved theories and models within the area 
of finance and statistics, these provide a foundation for this research paper. Since most 
previous academic papers within the same field of research use similar statistical methods, 
it also makes sense for this thesis to follow this approach. The aim for this thesis is in a 
sense to research the reality in a specific case, and to contribute with recommendations for 
the future through empirical findings and analyses. Therefore, the deductive approach is 
the optimal approach for this thesis.  

3.3 Secondary data 
In methodological researches, there are two different types of data classes. A researcher can 
either use primary or secondary data. Primary data is new data collected for a specific topic, 
and the method of gathering this type of data is usually achieved by conducting interviews 
or surveys (Kervin, 1999).  

According Kervin (1999), secondary data can be quantative and qualitative, and it can be 
used in both descriptive and explanatory research. The data one uses may be raw data, 
where there has been litte, if any, processing. It can also be compiled, meaning that the data 
has undergone some type of selection, summarization, or another form of consolidation. 
Saunders et. al (2003) argues that an advantage for using secondary data is that it may re-
quire fewer resource, and is therefore cheaper to obtain and less time consuming. Another 
advantage is that secondary data can provide comparative and contextual data. These can 
result in unforeseen discoveries. Also secondary data generally provide a source of data that 
is both permanent and available in a form that can be verified relatively easily by others un-
like data you collect yourself.  

As stated earlier, this thesis is based on a quantative method and statistical analysis, which 
means that secondary data is the most appropriate type of data to use. This thesis will only 
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use secondary raw data containing actual return of Russian real estate funds for a specified 
3 years period of time and observed rate of inflation for the same period of time. We are 
also under time constraint and have limited available funds. Under these circumstances us-
ing secondary data makes more sense.  

 

3.4 The Research Approach 
The purpose of this thesis is to find out whether real estate funds investing in Russia man-
age to effectively hedge against inflation. We investigated the historical performance of a 
portfolio with 18 funds investing in Russian property and realty, over a period spanning 
from April 2005 to March 2008. The data set was obtained from a review of these funds 
and government documents for the rate of inflation during the given time period. The data 
was be analyzed in monthly intervals so that a sufficient amount of information is 
represented in the investigation. 

In order to analyze how these funds performed as a hedge against inflation, we made use of 
the Fama and Schwert (1977) regression model. This model calls for data on expected and 
unexpected inflation. 

To estimate the expected and unexpected inflation, we used two separate methods. Firstly 
we used the Russian equivalent of Treasury Bills, called GKO-OFZ. The data obtained for 
these Treasury Bills were a conglomerate of yields depending on their residual maturities. 
The second method involved using moving averages as a statistical tool for estimating ex-
pected and unexpected inflation. This was achieved by calculating an average value for each 
time period over the full set of data. 

Using these results, we constructed regression analysis using the data for all the funds and 
formulate an overall assessment of their hedging ability against inflation based on the  
and  variables. These variables represent the funds’ ability to hedge against expected and 
unexpected inflation as illustrated in the earlier chapter. If both of these variables are equal 
to 1.0 then the fund portfolio is completely hedged against both types of inflation. 
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Figure 3-1 illustrates, in four stages, how the research in this thesis has been layed out.  

Stage I – Data for funds, GKO-OFZ, and inflation were gathered. 

Stage II – Fund selection lead to the construction of a portfolio. The GKO-OFZ and the 
data for inflation were processed. 

Stage III – The portfolio return was calculated. A moving average for the inflation rate was 
calculated and a test of validity for the GKO-OFZ was also conducted. These two calcula-
tions provided two results for expected and unexpected inflation. From these results, we 
chose whether to use the moving average or the GKO-OFZ as a valid proxy for expected 
and unexpected inflation. 

Stage IV – The regression analysis for determining the hedging capability of the funds was 
performed.   

3.4.1 Data Collection – Stage I 

 To attain relevant data for the calculations, valid sources are crucial. By using Internet 
sources, data can be fairly easy to attain. The data and their respective sources are pre-
sented in Table 3-1. 

Figure 3-1 Research Approach Model  
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Data Source 

GKO-OFZ (Russian Treasury Bills) Central Bank of Russia 

 

Inflation Rate TradingEconomics.se 

 

Russian real estate funds Investfunds.ru – Cbonds Group

Table 3-1 Data Collection & Sources 

 

GKO-OFZ  

To assess the expected inflation, the GKO-OFZ mid-term rate government bonds deno-
minated to the rubel are used. For the government to maintain its liquidity, these state obli-
gations are used as a primary tool. Their yields work as principal macro-indicator, which 
can show the movement of the interest rate. These bonds have been one of the most at-
tractive invstments objects on the Russian market (Semenkova & Aleksanian, 2000). They 
were first introduced after the 1998 Russian economic crisis when the government de-
faulted on its GKO bonds. These are the Russian equivalent of US Government Treasury 
Bills. The medium-term indicator of the market portfolio spans from 90 to 364 days. (Cen-
tral Bank of Russia, 2008). A detailed list of the data is presented in Appendix 1 

 

Inflation Rate  

The observed inflation rate is the sum of both expected and unexpected inflation. This ob-
served inflation rate for Russia was collected from www.tradingeconomics.com. A list of 
data for the observed inflation for the time period our research is presented in Appendix 1. 

 

Russian real estate funds 

We want to create a portfolio holding real estate funds investing on the Russian real estate 
market. It is of great importance to find valid and trustworthy data in order for the analysis 
to be as accurate as possible. After extensive search and evaluation, historical data was col-
lected from www.investfunds.ru, a project issued by CBonds Group’s Information Agency. 
According to CBonds Group, the website provides full, up-to-date, free of charge informa-
tion for those who invest in funds on the Russian stock market. The CBonds Group is an 
informational resource company established in June 2000, and was initially specialized in 
the Russian corporate bond market. It has since widened its site coverage when they 
launched www.investfunds.ru in 2001, which specializes on Russian funds (Cbonds Group, 
2008).     

http://www.tradingeconomics.com/�
http://www.investfunds.ru/�
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3.4.2 Portfolio Construction – Stage II 

To be able to determine whether Russian real estsate funds work as a hedge against infla-
tion, a portfolio of 18 russian closed end real estate funds was created. All selected funds 
are investing in Russian property and the form for these funds are, as stated earlier, closed-
end. According to Cbonds Group (2008) a closed-end fund is a fund with fixed number of 
shares. In other words, if someone wants to buy shares in the fund someone else has to sell 
the same amounts of shares, because of the set amount outstanding. If there exists demand 
for the issuing of new shares, consent of shareholders are first required. The shares are in-
vested on a long-term basis, and do not have to be repaid in short-run. This means that the 
asset manager has the possibility to invest in illiquid assets such as real property and mor-
tage loans.  

When choosing funds we did not make selections based on past performance nor in order 
to achieve the highest possible portfolio return. Also we did not apply any theories con-
cerning modern portfolio theory. The ambition was to create a basic portfolio holding 
funds with valid monthly data dating at least three years back. There is a limited number of 
closed-end real estate funds to pick from that have an inception date dating back three 
years or longer.  

The first step was to select all real estate funds with an inception date around  January 
2005. The information available for these funds was analyzed in order to judge which of 
the funds had valid monthly data. From this evaluation 18 funds were chosen for the time 
period April 2005 to March 2008.         

Shown below in Table 3-2 is a list of the 18 equally weighted funds used in the portfolio. 
CBonds Group presents monthly data for all closed-end Russian real estate funds. Detailed 
information showing monthly share value and net asset value (NAV) for each fund is pre-
sented in Appendix 2.  
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Table 3-2 List of Fonds in the Portfolio 

 

3.4.3 Attaining Expected and Unexpected inflation – Stage III 
The data in this study is used to investigate the possibility of measuring the potential of real 
estate investments as a hedge against expected and unexpected inflation. In reality these 
two components are not directly observable, and therefore they have to be estimated. To-
day there is no one set method of estimating expected inflation, rather there exists multiple 
ways to calculate the expected components that make up observable inflation. The problem 
is that they all have certain limitations, and the success of any one test will rely on the valid-
ity of the proxy being used.  

List of Funds in the Portfolio 

Fund                Asset Management Company

Agrostandard - Real Estate Fund 1                Agro Standart, Ltd. 

AK Bars - Real Estate   AK Bars Capital, Ltd. 

AVK – St. Petersburg Real Estate  AVK Palace Square Asset Management 

Building Investments   URALSIB Asset Management, Ltd. 

Commercial Real Estate   Troika Dialog, JSC 

First Petersburg Fund of Direct- Real Estate Investments Svinin & Partners, Ltd.  

Interregional Real Estate Fund  KIT Fortis Investment Management, JSC

KIT Fortis - Residential Real Estate Russia              KIT Fortis Investment Management, JSC

Perspective – Invest   Vitus, Ltd.

RegionGasFinance - Real Estate Fund RegoinGasFinance, Ltd. 

RegionGasFinance – Second Real Estate Fund RegoinGasFinance, Ltd.   

RegionGasFinance – Third Real Estate Fund              RegoinGasFinance, Ltd.  

RegionGasFinance – Fourth Real Estate Fund RegoinGasFinance, Ltd. 

Residential Real Estate   Svinin & Partners, Ltd. 

Solid Real Estate                 SOLID Management, JSC 

Strategy     Ermak, JSC

Terra     Yamal, JSC

Yugra - Real Estate     Region Development, Ltd. 
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As mentioned earlier, we chosed two different statistical approaches. The first was based 
on the assumption stated by Fama and Schwert (1977): that Treasury Bills can be used as a 
proxy for expected inflation. To determine if Treasury Bills act as a good proxy it had to be 
test against a regression analysis. If the relationship holds, the β-value is statistically indis-
tinguishable from 1.0 and there exists no auto-correlation, thus one can conclude that 
Treasury Bills are valid proxies for expected inflation. This method has been criticised on 
the grounds that it assumes real rates of return to be constant. 

Since the effectivity of using Treasury Bills as proxies for expected inflation is debated, we 
also chose to estimate this variable by a different statistical method, called moving averages. 
The three month moving average method takes the three closest past observations of the 
observed inflation and uses these to compute an average for the fourth period. A similar 
method of using moving averages is also applied to estimate expected inflation by Hartzell, 
Hekman and Miles (1986) in their research paper. Since past published studies have applied 
this technique, we regard it as valid for the purpose of this thesis.   The unexpected infla-
tion is derived from the assumption that unexpected inflation is equal to observed inflation 
minus expected inflation. 

 

3.4.4 Fama & Schwerts regression model – Stage IV 

The method developed by Fama and Schwert (1977) is based on Irving Fisher’s (1930) ear-
lier work, which stated that the nominal interest rate can be expressed as the sum of an ex-
pected real return and an expected inflation rate. If the market is an efficient processor of 
the information available at time t-1, it will set the price of any asset j so that the expected 
nominal return on asset t -1 to t is the sum of the appropriate equilibrium expected real re-
turn, and the best possible assessment of the expected inflation rate from t - 1 to t. This is 
formally written as: 

̃ ∆   

Equation 3-1 

where: 

= the nominal return on asset j from t - 1 to t  

E ̃  = the appropriate equilibrium expected real return on the asset implied by the 
set of information  available at t – 1 

∆  = the best possible assessment of the expected value of the inflation rate ∆ , 
that can be made on the basis of   , and tildes denote random variables. (Fisher, 1930) 

 

Fama and Schwert based their assumptions on the belief that the expected real return in 
Equation 3-1 is determined by real factors like the productivity of capital, investor time 
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preferences, and the amount of risk the investor is willing to bear. They also assumed that 
the expected real return and the expected inflation rate are unrelated.  

In order to measure the expected inflation rate ∆ , the joint hypotheses (Equa-
tion 3-1) state  that the market is efficient, and that the expected real return and expected 
inflation rate vary independently, are acquired by the estimates of the regression model,  

 

∆ ̃      

Equation 3-2 

The expected value of the dependent variable in the regression equation is estimated as a 
function of the independent variable, an estimate of the regression coefficient  , which is 
equal to 1.0. The expected nominal return on asset j varies in one-to-one correspondence 
with the expected inflation rate, which is consistent with the hypothesis. 

 

The second part of the investigation is to see how nominal return is related to unexpected 
inflation. This relationship is described as the difference between observed and expected 
inflation, stated mathematically as follows:  

 

Unexpected inflation = ∆ ∆  

 

With this extra information a new regression model can be derived using Equation 3-2, and 
it is shown as:  

 

∆ ∆ ∆ ŋ  

 

Equation 3-3 

where: 

 = the jth asset return in period t 

∆ t = inflation rate for period t 

∆  = expected inflation for period t 

∆ ∆  = unexpected inflation for period t 

ŋ  = an error term. 
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Fama and Schwert state that an asset is a complete hedge against expected inflation if the 
test concludes that  = 1.0. When  = 1.0, the asset is a complete hedge against unex-
pected inflation, and when the tests suggest that  =  = 1.0, the asset is a complete 
hedge against inflation. This means that the nominal return on the asset varies in one-to-
one correspondence with both the expected and unexpected components of the observed 
inflation rate. Even if an asset is a complete hedge against inflation,  =  = 1.0, inflation 
might only explain a small fraction of the variation in the asset’s nominal return, that is, the 
variance of the disturbance ŋ . In this case this error term is the variance of the asset’s real 
return, and it could be large relative to the variance of the expected and unexpected com-
ponents of the inflation rate. 

 

3.4.5 Estimating Auto Correlation – Stage IV 

According to Watsham & Parramore (1997), auto-correlation occurs when the residuals are 
not independent of each other, since the current values of variable et are influenced by the 
past values. In other words, when conducting a statistical analysis over time the future val-
ues are affected by the data for today. The auto-regressive function for the residual et is de-
scribed as follows: 

 

Equation 3-4 

This type of auto-regressive function, also known as first order auto-regressive function, re-
lies only on the previous time period et-1 in calculating the current et value. If auto-
correlation exists then the conclusions from the regression will not be statistically reliable. 
Auto-correlation usually becomes an issue when there exists misplaced variables or when a 
regression model contains a faulty functional form. 

 

3.4.6 The Durbin - Watson test – Stage IV 

Watsham & Parramore (1997) states that to determine first order auto-correlation one has 
to use a Durbin-Watson test statistic. This test is calculated as follows: 

 

∑
∑  

Equation 3-5 

In this statistical test there are three possible correlations. If the Durbin-Watson test is 
equal to two, then there is no positive auto-correlation observed. If the test is equal to zero, 
then there exists a perfect positive auto-correlation. If the test shows a four, then there is a 
perfect negative auto-correlation. The sampling distribution has upper and lower critical 
values dU and dL. These values are then compared with the Durbin-Watson statistical table 
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to test for the first order auto-correlation. To test for this auto-correlation the following 
null hypothesis is used: 

H0: no auto-correlation if dU ≤ d ≤ 4 - dU 

H1: positive auto-correlation d < dL 

      Negative auto-correlation if d > 4 - dL 

There exist grey areas when the distribution becomes inconclusive. These occur when dL < 
d < dU or dL < (4 – d) < dU.  

 

3.4.7 Statistical testing  

To establish the validity of sampling from a given population, the sample drawn should be 
randomly selected. This ensures that there are no distortions in the data set (Azcel, 2002). 
For one part of this thesis the Russian Treasury Bills, called GKO-OFZ, are tested for how 
valid they are as a proxy for expected inflation as part of the Fama & Schwertz (1977) 
model. This requires the use of GKO-OFZ rate samples, as well as observed inflation data 
from the period of 36 intervals used in this research. Since the observations in this case 
were drawn from a specified time period, the sampling is not random.  

The t-test used to calculate the correlation between the Treasury Bills and the observed in-
flation is a two-tailed test. This is motivated by the fact that whether the correlation is posi-
tive or negative is unknown. The test will be performed using the following correlation test: 

1
 

Equation 3-6 

where:  
 

  = correlation estimate 

  = standard error 

 

and tested by a hypothesis-test where: 

H0: β = 1 

or 

HA: β ≠ 1 

The t-test will be performed using a 95% confidence interval. This means that the thesis al-
lows for 5% of the data to be outside of the designated statistical framework. If the t-test 
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supports the null hypothesis, then we may conclude that the Treasury Bills are a good 
proxy for expected inflation.  

3.5 Timeframe 
Since the real estate fund market is a fairly new investing area in Russia, data collection for 
a long time period is simply nonexistant. According to InvestFunds.ru, the first real estate 
funds in Russia were registered in 2001, which limits the research to recent data.  

The time frame used in this thesis is divided into monthly intervals of data for each of the 
variables assessed. we will look at historical returns for the funds each month starting from 
April 2005 until March 2008. This produces a data set of 36 points in the regression which 
is deemed sufficient for the purpose of this thesis. In order for our funds to be unbiased 
from shocks caused by the recent financial crisis, we chose to end the period of observa-
tion in March 2008. 

The observed inflation rate in Russia is also extracted for the same intervals in the same 
time period. During this time frame the average rate of observed inflation is around 10%, 
as estimated from our background research, which we argues to be sufficiently high and va-
lid for the purpose of this study.  

 

3.6 Critique of chosen method 
Since the data analysis is based on a regression model with some estimated variables, there 
are certain limitations to consider. This is the case for most research papers in general using 
such statistical analyses. When evaluating and controlling variables and measures in re-
search, problems that often reoccur are issues of reliability and validity. Since this will have 
a negative effect on the conclusions drawn from this thesis, measures have taken to reduce 
these two factors as much as possible. 

The sources chosen for the data could be under criticism for validity. The data used for re-
turns on the real estate funds were extracted from a single source. This forces we to trust 
the information to be valid. However, we were able to verify the data for inflation and the 
Russian Treasury Bills using a selection of sources, thus reducing this validity issue.  

 

3.6.1 Reliability 

Reliability of the data is characterized by consistent results regardless of who is performing 
the research (Graziano & Raulin, 2004). In other words, for a measure to be perfectly relia-
ble it needs to produce the same results when measured repeatedly. The problem that is 
faced by this research is the issue of interrater reliability. This is the idea of having two ra-
ters that are blind to each other’s ratings of a variable, and seeing to what degree they agree 
on the measure. Since this research paper considers estimated variables there is a risk of 
disagreement in the estimates. 
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In order to reduce this risk we have examined the work done by other researchers and their 
methodology, as stated in section 1.6. This should ensure that the thesis is more reliable in 
that the way data is analyzed reflects past investigations.  

 

3.6.2 Validity 

Another issue that affects the research is the validity of the measurements. Validity differs 
from reliability in that a measurement can be reliable yet still be unvalid. However, it is not 
possible for a measurement to be valid and unreliable, since this produces inconclusive da-
ta. In a sense, validity shows the notion of how representative measurements are to the re-
ality. For example, a measurement of the timing of a runner can be reliable in that the scale 
measures are consistent. However, if the measuring tool, say a stopwatch, is off by some 
hundreds of a second then the data will not be valid. As described by Graziano & Raulin 
(2004) “a measure cannot be valid unless it is reliable, but a measure can be reliable without 
being a valid measure of the variable of interest”.  

The research conducted in this paper runs the risk of validity error. However, we have at-
tempted to reduce this risk by relying on historical data for inflation and real returns on the 
funds, and a tried regression model. Also, a lot of information concerning the field of re-
search has been investigated so that extensive knowledge should limit this problem. 
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4 Empirical Findings and Analysis 
This segment of the thesis paper illustrates and discusses the processing of the empirical findings and its im-
plications on the purpose. This is done by applying the models and theories presented in the earlier chapters 
of the thesis. 

The purpose of this thesis is to determine whether Russian real estate funds is an effective 
investment tool in a portfolio to hedge against inflation, and this was achieved through sta-
tistical regression analysis. The empirical findings also demonstrated the result of the study 
by showing whether the portfolio holding Russian real estate funds is indeed an effective 
hedge against inflation. 

 

4.1 Portfolio return 

 

Figure 4-1 Portfolio return 

 

Figure 4-1 illustrates the accumulated nominal rate of return for all that real estate funds 
used in this research. It measures the percentile change in nominal rate of return as indi-
cated on the y-axis, against time on the x-axis. It was necessary to use a benchmark point to 
show the overall movement both positive and negative over the time of study. This point 
was chosen to be 100% as seen from the figure, allowing for both gains and losses. The 
rate of return was calculated by looking at each individual real estate fund and their changes 
in monthly nominal rate of return. These numbers were derived from the funds’ stock 
prices and net asset value over time. When all the changes in rate of return were calculated 
for each real estate fund, an average value was computed for every month. These accumu-
lated values are the ones demonstrated in the Figure 4-1. A detailed list over the portfolio 
return is presented in Appendix 3. As seen from the Figure 4-1 , the total accumulated 
nominal rate of return is roughly a positive increase of just over 90%. The exact increase 
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from the calculations amounts to 94.67%. The acculumulated return of the portfolio has 
shown a strong positive return by itself, but for the result to be more interesting, one needs 
to compare with one or more indices. Figure 4-2 shows the performance of the portfolio in 
comparison to three other indices. 

 

 

 

A comparison has been made with the following indices; 

• MICEX (Moscow Interbank Currency Index) - A capital-weighted stock index contain-
ing the 30 most liquid and developed companies from 10 main economic sectors 
on the Russian stock Exchange. It was launched in September 1997 and is calcu-
lated and dessiminated by the Micex Stock Exchange – the Russian main stock ex-
change.  
 
This index was chosen in order to compare the return of the portfolio with the 
general performance and movement of the Russian market. On the other hand one 
has to consider that this could result in a slightly difficult comparison, since the 
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MICEX is a stock-index and the portfolio only consists of funds. (Micex.com, 
2008), (Bloomberg.com, 2008). 
 

• S&P Global Property 40 Index - Issued by Standard & Poor and is created to 
provide exposure and liquidity for 40 of the leading, publicly traded companies on 
the global property and real estate market. The index provides tradable, investable, 
and diversified exposure to the developed markets in North America, Europe, Asia, 
and Asia-Pacific.    
 
S&P Global Property 40 Index was chosen since we believe that it reflects a reliable 
overall performance of companies on a global perspective in the same particular 
sector of investments as for the portfolio. Standard & Poor (S&P) was seen as a re-
liable source since it is a world wide well-known financial analysis and research ser-
vice company, responsible calculater, and dessiminter for the one of the most fa-
mous and widely used indices in the world, S&P 500. (standardandpoor.com, 2008) 

 

• BE 500 Real Estate Index - The Bloomberg Europe Real Estate Index is a capita-
lization-weighted index of all companies involved in the real estate sector of the 
Bloomberg Europe 500 Index (BE 500), which is its parent index. The BE 500 is a 
capitalization-weighted index of the 500 most highly capitalized European compa-
nies.  (Bloomberg.com, 2008). 
 

A detailed list of data for accumulated return for each index is presented in Appendix 4. 

The three indices were chosen since they provide a good comparison for the portfolio 
from three different perspectives. The MICEX provides information on how the overall 
market in Russia has performed during the period of studies. For the comparison to be 
more valid, it is important to match up the portfolio with indices in same particular sector 
as the portfolio, both on a global –and regional level. S&P Global Property 40 Index pro-
vides the comparison on a global scale and the BE 500 Real Estate works as a benchmark 
on a European level. All in all, together these produce a somewhat holistic view of the in-
dustry as a whole in relation to the portfolio. 

The portfolio has managed to outperform the two real estate indices for the time frame of 
research. However, the portfolio did not surpass the MICEX index which is the perform-
ance for the Russian stock exchange. The main reason it did not manage to outperform 
MICEX is because it contains the largest and most liquid stocks in Russia, and not funds 
which is the sole component in the portfolio. As seen in the Figure 4-2, the portfolio man-
ages to do better than the two property/real estate indices, which shows that the Russian 
market has generally performed better than real estate investments on the euorpean and 
global markets. This result will not change the analysis in terms of whether the real estate 
funds in Russia work as a hedges against inflation.  

http://www.standardandpoor.com/�
http://www.bloomberg.com/�
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The results in Figure 4-2 demonstrate an overall positive return over time, but it cannot 
conclude whether or not this portfolio of real estate funds act as an effective hedge against 
inflation. Even though a portfolio yields absolute returns over time, it does not deem a 
good hedge. In order to test this, a regression test comparing the nominal rate of return 
with the expected and unexpected rates of inflation must be conducted. 

 

4.2 Correlation between Observed inflation and nominal re-
turn 

Correlations 

  Inflation Return 

Change Pearson Correlation 1,000     ,030 

Sig. (2-tailed)       ,861 

N 36 36 

Return Pearson Correlation      ,030 1,000 

Sig. (2-tailed)      ,861  
N       36 36 

 

Table 4-1 Correlation Observed Inflation & Nominal return 

 
In order to make a claim for whether the nominal rate of return of the portfolio hedges 
against inflation, a correlation test was performed. This was achieved by performing a sta-
tistical Pearson correlations test using nominal rate of return of the portfolio and the ob-
served rate of inflation as two variables. However, this test is not conclusive evidence for 
or against the hedging ability of the fund portfolio. Yet it does provide a general demon-
stration of the closeness of these two relationships. As expected, two variables are com-
pletely correlated if the Pearson correlation variable is equal to 1.000. This is illustrated in 
the Table 4-1 as each variable is completely correlated to itself. According to the Pearson 
test, the correlation between the two variables is insignificant since it equals 0.030. This 
means that as the rate of inflation rises, statistically there are no indicators pointing to a 
similar change in the nominal rate of return.  
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4.3 Attaining Expected and Unexpected Inflation 

4.3.1 GKO- OFZ  - Russian Treasury Bills 

 

  Figure 4-3 Comparasion GKO-OFZ and Inflation 

 

Figure 4-3 shows the movement of the GKO-OFZ government securities relative to the 
observed inflation. This gives a visual mean to see how representative these GKO-OFZ 
government securities are as a statistical proxy. As shown, the GKO-OFZ rates underesti-
mate the expected inflation compared to the actual observed inflation over time in every 
single period. This is not surprising as the previous statistical testings indicated low validity. 
A list of the data for GKO-OFZ and observed inflation rate is presented in Appendix 1.  

 

Table 4‐2   Treasury Bill rates as proxy for expected inflation, 2005‐2008 

   Sample Size  α  β  Adjusted R2  F  DW 

           
Monthly  36  0,003 ‐0,042 ‐0,022 0,221  0,754

      (0,009) (0,089)         

Standard errors are shown in brackets      

 

         Table 4-2 Treasuri Bills rates as proxy for expected inflation 
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We first chose to test whether the Russian Treasury Bills could work as a proxies for ex-
pected inflation. According to Fama and Schwert (1977) the mid-term Treasury Bills will 
have incorporated the effect of expected inflation, but will not have had the time to adjust 
to unexpected changes. They base this on the assumption stated by Fisher that the market 
is efficient and that the expected real return should be independent of the expected infla-
tion. In order to test the validity of the proxy a regression analysis was needed which is 
shown in Equation 3-2 from the Fama & Schwert framework. The inflation was the inde-
pendent variable and the return of the GKO-OFZ as the dependent variable. The data was 
transformed in order to get the data stationary with a constant mean and constant variance. 

To conclude whether this was a valid proxy, the β should be indistinguishable from 1.0 ac-
cording to Fama. A hypothesis test was constructed to establish if:  

: 1  

or  

: 1. 

To calculate this test the β (-0,042) and the standard error (0,089) was plugged into the eq-
uation: 

   = [(-0,042 – 1)/0.089] 

This gives the statistical t-value of -11,70. The T-test’s critical value at a 5% confidence lev-
el is 2.0315 as extracted from the standard statistical t-table, and therefore we can reject the 
null hypothesis since our statistical value lies outside the critical value. 

 

Figure 4-4 T-test 

 

The regression analysis has a slope coefficient that is statistically different from 1.0, as 
shown by the β-value of (-0,042). The T-test produces evidence that the null hypothesis 
should be rejected, and therefore GKO-OFZ cannot be used as valid proxy for expected 
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inflation. This is also supported by the low value of adjusted R2 which shows a minimal 
correlation between the observed inflation and the GKO-OFZ. 

The Durbin-Watson test shows some positive auto-correlation since it is below the lower 
bound (1.41). This is the case even though the data was transformed to stationary data with 
constant variance and mean. The positive auto-correlation coupled with the low t-ratio in-
dicate that the regression has no significant explanatory power. This is also supported by 
the low F-ratio, since a small F-ratio close to zero suggests that there is some other viola-
tion of assumptions and no group effect.  

The method of using Treasury Bills as a proxy for expected inflation has been criticized by 
other researchers, on the grounds that it assumes real rates of return are constant. Al-
though this was true for the study Fama and Schwert conducted, it has also been disproven 
by other studies where return was not constant. It should be understood that there is no 
appropriate method for estimating expected inflation. Therefore, it can be concluded that 
another method should be used since the Russian Treasury Bills work as a poor expecta-
tion for expected inflation.  

 

4.3.2 Moving Average 

By using the method of moving averages, expected inflation was calculated by using aver-
ages from the observed rate of inflation. The most appropriate method is a three months 
moving average which forecast the expected inflation with help from the past three months 
inflation data, this can be found in Appendix 5. Unexpected inflation is achieved by sub-
tracting the expected inflation from the observed inflation. As presumed, expected inflation 
should be very close to the observed inflation since it is based on previous periods. The 
unexpected inflation acts as a differential for the under -or over estimation of observed in-
flation. 
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As seen in Figure 4-5 the expected inflation follows the observed inflation closely. Unex-
pected inflation is therefore generally low and does not exceed 2% at any point in the given 
timeframe for the study. The expected inflation is a smoothed version of the observed in-
flation, following the inflation rate closely.  

Moving averages are one of the most popular and easily applied tools available to the tech-
nical analyst, since the method have a ability to smooth out a data series. The moving aver-
age method is an effective tool in order to analyze the assumed inflation. This implies that 
the values for expected and unexpected inflation calculated using moving averages are rep-
resentative for use in the regression analysis. The advantages of the method  have to 
weighed against the disadvantages. A moving average follows trends and will always be a 
step behind, though this might not necessarily be a bad thing since if there is a trend, the 
results are more representative if they follow the given trend. All moving average methods 
are lagging indicators and is appropriate for data with trends. 

Simple moving averages are often preferred when one needs to identify changes in the 
trend over long time periods. It is believed that greater sensitivity and quicker signals are 
bound to be beneficial, which is not always true. This creates a dilemma; a tradeoff between 
sensitivity and reliability.  

 

4.3.3 Choosing the Optimal Expected & Unexpected Inflation 
Two methods were conducted in order to determine appropriate expected and unexpected 
inflation. The reason for performing these two methods and then determining which one 
to use, was because the need for correct expected and unexpected inflation is vital in order 
to perform an accurate hedging analysis.   

The first method testing if GKO-OFZ could work as a proxy for expected inflation proved 
not to work as it did for Fama & Schwert (1977). Therefore the second method using mov-
ing averages from observed inflation in order to attain unexpected inflation was used in the 
regression model. By analyzing the results we could conclude that using expected inflation, 
attained from observed inflation with three months moving average, is appropriate. The 
use of moving averages can never give a definite answer whether the results are acceptable 
or not, since it is only an estimate. On the other hand, moving averages are a widely used 
method and accepted as an appropriate framework. We have argued that since the results 
from the t-statistic test with GKO-OFZ was significantly inappropriate to use, the estimate 
of moving averages would contribute to higher validity and reliability when performing the 
regression analysis for testing hedging capability.   
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4.4 Fama & Schwert Regression 
 

 

Using the data collected over the period from April 2005 to March 2008, we tried to ana-
lyze the inflation-hedging property of real estate funds using the Fama and Schwert’s em-
pirical model.  The data used, was complied into three variables; real rate of return (Rjt), ex-
pected inflation (βj) and unexpected inflation (γj). The return was accumulated from all the 
Russian real estate funds, and the expected inflation was estimated through a moving aver-
age process of the observed inflation. From expected inflation, the unexpected inflation 
was derived by subtracting expected inflation from observed inflation. By using the model 
shown in Equation 3-3 by Fama and Schwert (1977), we analyzed the relationship between 
nominal return and expected and unexpected inflation of Russian real estate funds. The re-
sults from the regression are summarized in Table 4-3 for monthly returns of the portfolio. 

These results show that the monthly real estate return, Rjt has a α-value of 0,025 with stan-
dard error of 0,004, a β-value equal to 0,022 with standard error of 0,092, and a γ-value 
equal to -0,002 with standard error of 0,001. In order to drawn any sufficient conclusions 
about the hedging capabilities of real estate funds in the Russian market, these values were 
tested against the null hypothesis:  

: 1    : 1   

To calculate the t-static value for this test the β (0,022) and the standard error (0,092) were 
plugged into the equation: 

   = [(0,022– 1)/0.092] 

and for the other null hypothesis: 

: 1    :  1  

Table  
4‐3 

Regression Results for Expected and Unexpected Inflation 

  
Dependent Varia‐

ble  
Sample 
Size 

αj  βj  γj 
Adjusted 

R2 
F  DW 

Monthly  Real Estate   36 0,025 0,022 ‐0,002 0,049  0,852  1,939
   Return, Rjt  (0,004) (0,092) (0,001)      

Standard errors are shown in brackets.   
DW denotes Durbin‐Watson statistics.   

Table 4-3 Fama & Schwerts Regression Results 
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To calculate the t-static value for the this test the  (-0,002) and the standard error (0,001) 
were plugged into the equation: 

 = [(-0,002-1)/0,001] 

The calculations produced the statistical t-value of -10,63 for the β–value and statistical 
value of -1002 for the γ-value. The T-test’s critical value at a 5% confidence level is 2.0322, 
therefore we could reject both the null hypotheses since our statistical values lies outside 
the critical value. 

 

 

Figure 4-6 T- test 

 

Both null hypotheses do not hold at a 5% significant level, so it can be concluded that it is 
not statistically significant, since the β-value and the γ-value are not statistically indistin-
guishable from 1.0. Table 4-3 shows a very weak relationship between nominal real estate 
fund return with respect to expected and unexpected inflation given the values shown by 
the β and γ values. The adjusted R2 measure the “goodness of fit”, so a large adjusted R2 
indicates that the model provides a closer fit of the data i.e how much of the dependent va-
riable that can be explained by the independent. This regression analysis showed minimal 
correlation between return and inflation, and the adjusted R2 ratio indicated that only ap-
proximately 5% (R2 = 0.049) of the variation in the returns can be explained by inflation. 
The remaining 95% is unexplained and clearly shows that other factors explain the changes 
in real estate funds value. For this time period Russian real estate funds cannot act as a 
hedge against expected as well as unexpected inflation.  

 
The real estate assets failed to accept the null hypotheses for both β and γ. The result also 
shows a low adjusted  equal to 0,049 and F-value of 0,852. The analysis illustrates that 
real estate asset explanatory power is minimal, and makes it hard to conclude if it works as 
a hedge against inflation since there is other factors that affect the value of the asset. Since 
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the data is transformed, giving a constant mean and constant variance making it stationary 
with a DW close to two, it shows no positive auto-correlation since the DW-value higher 
than the upper bound coefficient (1.59).  
  
The assumption states that an asset will be a complete hedge against inflation when there is 
a one-to-one relationship between the asset’s return and each component of inflation, βj= 
γj=1.0.  The results from the regression formalized by Fama and Schwert (1977) clearly 
shows that there does not exist a one-to-one relationship between the real estate funds and 
inflation in Russia for the time period. During the period that was examined in this thesis it 
cannot be concluded that real estate funds work as a hedge for inflation. The adjusted R2 
value show that almost 95% of the variation in real estate returns cannot be explained by 
inflation.  
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5 Conclusion 
In this part we provide a summary of the analyes and reflections from this research. The results have been 
analyzed in the previous section and is analyzed here in relation to the purpose of this thesis. To clarify the 
conclusions, the research questions will be stated again. 
 
The purpose of the study was to determine whether Russian real estate funds can act as a 
hedge against inflation. The research was based upon Fama & Schwert´s theory concerning 
how to determine whether a certain type of asset be can work as a hedge against inflation.  

- Does Russian Russian real estate funds function as a hedge against inflation ? 

We conducted a statistical test, taking the variables as expected return, expected inflation, 
and unexpected inflation into consideration in order to determine the inflation hedging ca-
pability for our portfolio holding 18 Russian real estate funds. By conducting a multivari-
able regression analysis, we were able to determine that there exists no evidence that the 18 
selected closed-end Russian real estate funds have the capability of acting as a hedge against 
inflation in a portfolio for the 3 year period of study.   

The results of the analysis clearly indicate that there are other factors that influence the real 
rate of return. Only 5 % of such factors could explained by the inflation according to the 
regression analysis. As mentioned earlier, the Russian real estate market grew rapidly during 
this decade, and has most likely influenced the development of the real estate returns. 

-  What are the potential reasons for the outcome of the hedging capability analysis?  
 

We have not only analyzed whether or not real estate funds can act as hedge against infla-
tion, but also tried to gain a deeper understanding of the characteristics linked to the Rus-
sian Real Estate market. This market is still at a stage where it is emerging, and it has not 
yet become a stable market.  

Every phase in this research was analyzed with a critical outlook from we point of view. 
We have argued in our analysis that the Russian real estate market may not be the most 
suitable market in terms of the purpose for the thesis. A key reason for this is that Russia 
has experienced an average inflation rate of over 10 % during the whole period for this 
study. Previous studies, where real estate has proven to be a successful hedge against infla-
tion, were conducted in markets that experienced a much lower inflation rate. This leads us 
to believe that the relatively high rate of inflation seen in Russia could be a potential expla-
nation for the surprisingly weak relationship between funds’ real rate of return and infla-
tion.  

In the previous paragraph, from a historical perspective real estate has proved to work as a 
hedge against inflation in many cases. These studies were performed in well established 
markets with access to trustworthy and reliable data. In this situation it has proven to be a 
tedious effort both to attain and evaluate data for the purpose of this research. This is pri-
marily due to the limited availability of data.  
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However, the empirical findings in this thesis may not be so surprising after all. Other stu-
dies researching into real estate as a hedge for inflation have employed different approach-
es. As indicated in some of the previous studies, direct investments in real estate as an un-
derlying asset generally proved to be effective hedges. However, some studies that re-
searched the hedging capabilities of investment vehicles trading real estate like securities 
and stocks, for example mutual funds or REITs, did not show any significant relationship 
between real rate of return and inflation. The portfolio in this thesis was constructed using 
closed-end real estate funds, so there are similar properties to that of normal mutual funds 
trading in other assets. This could explain why the regression analysis failed to show any 
significant relationship between inflation and the real rate of return for the portfolio.  
 

- Can this study be of use for investors seeking new potential inflation-hedges?  
 
Even though the empirical results have shown that Russian real estate funds do not hedge 
against inflation, this is not necessarily the only lesson that can be drawn from this re-
search. The study also provides a wide range of information and conditions concerning the 
Russian real estate market. Potential investors that are interested in going into the Russian 
market should be aware of the lack of transparency and sufficient, valid data. These charac-
teristics are factors that we believe an  investor should consider when assessing invest-
ments in any emerging markets. 
 
Previous studies have shown the hedging capabilities of real estate, although for this specif-
ic research study of real estate funds and high inflation such a theory does not hold. We 
believe that if an investor is seeking a potential inflation-hedge during high inflation, a dif-
ferent asset than real estate funds should be chosen.  
 
What we want to point out in the conclusion is that assets may act differently depending 
on which market they are located in. Historical studies may act as a frame of reference, but 
the empirical findings they generated may not be universally applicable.  
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6 Reflections & Final Discussion 
In the final section, we reflect on the acquired results of this study. The findings are evaluated as well as our 
own performance in this research. Reflections and criticisms on the study are revised. Finally we discuss the 
possibility of future studies in the same area. 
 

A large amount of time has been spent gaining a profound understanding of “inflation 
hedging” and “portfolio hedging”, which has proven to be very valuable. In doing this re-
search, our knowledge and skills in writing analytical reports have developed to a great ex-
tent. One of the major reasons for conducting a quantitative statistical research was for all 
of us to extend our skills using SPSS, and to apply it to academic studies. Our methods of 
analyzing and disseminating information about new markets have developed, and every-
body acknowledges that this experience will be useful knowledge for future studies and 
tasks.  

The meaning of the term hedging is often misunderstood when discussing the protection 
of assets in a portfolio. We have the impression that many view hedging against inflation in 
terms of beating the inflation rate with a high return portfolio. Hedging against inflation, 
with a specified type of asset, implies that the asset’s return correlates with inflation over 
time. In other words, the asset follows the same trend as inflation.  

When reflecting over the results that the calculations have provided, one can understand 
that investors may not generalize results universally. Various asset classes can behave diffe-
rently depending on which market it is invested in. From a historical perspective, real estate 
securities have been good hedges against inflation in certain markets. However, as our 
study has shown this is not the case in Russia, so therefore it is incorrect to make universal 
generalizations about an asset class and its attributes. 

 

6.1 Criticism 
This thesis studied a market area that is relatively void of background information and 
frame of references. This is one of the main reasons for why we wanted to investigate into 
the Russian market in the first place. Since this is a relatively new study in terms of its area 
of research, there are certain obstacles which can be seen as criticism to this thesis. The 
lack of completely transparent data and information inevitably results in less reliable find-
ings. Mutual funds investing in real estate on the Russian market is a fairly new investment 
tool, and for that reason it is hard to attain data over a long period of time. This time re-
straint could possibly have made the results less representative than in a study with a longer 
research period. 

Usually property is divided into different subgroups such as office, commercial, industrial, 
and residential property. Unfortunately the lack of transparency in the available data made 
it nearly impossible to conduct such a comparison. Earlier studies have shown that differ-
ent property classes hedge better than other property classes in certain countries. Since We 
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cannot divide our real estate funds into different categories, such a comparison could not 
be carried out.  

 

6.2 Further Studies 
The possibility for further studies within the field is substantial, and was one of the reason 
we chose the subject. Russia is an emerging market with little empirical studies conducted 
into real estate. Russia has developed from a central planning economy into a market dri-
ven economy, and a lot of the data before the market liberalization and financial break-
down in the 90s lacks reliability.  

Due to limitations with the transparency of the real estate market, we did not have the time 
or means to group property into different subgroups. Future studies might be able to show 
that at least one property class could act as a hedge against inflation in Russia. Such a study 
would require a much more in-depth research, and a larger sample size in order to achieve 
valid and conclusive results. 

Another aspect that could be applied for further studies, concerns the hedging capability of 
assets in times of high inflation. Within this area of research, there exists little empirical 
findings. More studies on inflation hedging within markets during periods of high inflation 
could prove to be interesting, and shed some light on this research as well. 
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List of Appendices 
Appendix 1 -  Russian Inflation rate and Russian GKO-OFZ 

Date  Russian Inflation Russian GKO OFZ  
    Rate Mid‐Term Rate

        

2005‐03‐01  13,6 4,3455

2005‐04‐01  13,8 4,3786

2005‐05‐01  13,8 4,3495

2005‐06‐01  13,7 4,3871

2005‐07‐01  13,2 4,872

2005‐08‐01  12,5 4,3878

2005‐09‐01  12,3 4,0982

2005‐10‐01  11,7 4,0738

2005‐11‐01  11,3 4,2776

2005‐12‐01  10,9 5,225

2006‐01‐01  10,7 5,0613

2006‐02‐01  11,2 4,7947

2006‐03‐01  10,6 4,4032

2006‐04‐01  9,8 4,0535

2006‐05‐01  9,4 4,3643

2006‐06‐01  9 5,2752

2006‐07‐01  9,3 5,3943

2006‐08‐01  9,6 5,3848

2006‐09‐01  9,5 5,171

2006‐10‐01  9,2 5,0082

2006‐11‐01  9 4,8962

2006‐12‐01  9 4,9071

2007‐01‐01  8,2 4,4024

2007‐02‐01  7,6 5,1742

2007‐03‐01  7,4 4,9876

2007‐04‐01  7,6 3,9957

2007‐05‐01  7,8 4,8843

2007‐06‐01  8,5 4,7465

2007‐07‐01  8,7 4,6727

2007‐08‐01  8,6 5,2948

2007‐09‐01  9,4 5,9235

2007‐10‐01  10,8 5,6143

2007‐11‐01  11,5 6,0138

2007‐12‐01  11,9 5,7629

2008‐01‐01  12,6 4,9547

2008‐02‐01  12,7 5,644

2008‐03‐01  13,3 5,786

2008‐04‐01  14,3 5,8177
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Appendix 2 – Monthly Share Value and Net Asset Value (NAV) for each fund in the portfolio 

  
Agrostandard ‐ 
Real   Agro Standart,   AK Bars ‐   AK Bars  

AVK – St. Peters‐
burg   AVK Palace Square  

   Estate Fund 1  Ltd.  Real Estate  Capital, Ltd.  Real Estate 
Asset Management 
Ltd. 

Date  Share  NAV  Share  NAV  Share  NAV 

                   

31.03.2008  42,05  4 205 261,22  1 396,84  6 984 189,65  59,77  298 845,71 

29.02.2008  41,14  4 113 552,31  1 363,37  6 816 840,30  N/A  N/A 

31.01.2008  40,63  4 063 125,41  1 345,78  6 728 878,65  57,42  287 103,49 

29.12.2007  39,98  3 998 356,72  1 315,93  6 579 669,96  56,47  282 361,67 

30.11.2007  35,21  3 520 585,39  1 531,04  7 655 208,76  N/A  N/A 

31.10.2007  34,76  3 476 495,45  1 512,56  7 562 814,64  N/A  N/A 

28.09.2007  34,52  3 451 965,64  1 496,72  7 483 620,53  N/A  N/A 

31.08.2007  33,68  3 368 208,61  1 463,46  7 317 314,25  55,15  275 756,94 

31.07.2007  33,84  3 383 529,53  1 472,29  7 361 451,80  55,54  277 701,08 

29.06.2007  33,66  3 366 327,21  1 459,09  7 295 436,98  55,32  276 622,41 

31.05.2007  36,71  3 670 532,94  1 454,05  7 270 263,79  55,10  275 509,88 

28.04.2007  37,02  3 702 387,33  1 433,83  7 169 171,40  55,24  276 186,85 

30.03.2007  36,72  3 672 326,38  1 421,41  7 107 057,54  54,84  274 181,41 

28.02.2007  N/A  N/A  1 416,38  7 081 882,19  54,73  273 639,04 

31.01.2007  36,20  3 619 778,69  1 399,49  6 997 475,61  51,83  259 172,88 

29.12.2006  34,42  3 442 198,50  1 388,11  6 940 566,51  52,30  261 499,53 

30.11.2006  35,87  3 587 205,92  1 390,79  6 953 936,77  52,60  263 022,19 

31.10.2006  35,38  3 538 279,39  1 168,82  5 844 119,94  51,98  259 879,20 

29.09.2006  35,47  3 547 168,39  1 168,63  5 843 174,38  52,03  260 154,53 

31.08.2006  35,58  3 557 641,79  1 175,12  5 875 622,50  52,24  261 215,42 

31.07.2006  35,49  3 548 853,32  1 164,85  5 824 235,37  52,17  260 840,51 

30.06.2006  35,43  3 542 568,54  1 155,64  5 778 209,81  42,63  213 171,69 

31.05.2006  37,70  3 770 422,89  1 161,71  5 808 551,42  42,93  214 627,88 

28.04.2006  37,50  3 750 110,41  1 145,26  5 726 288,33  42,57  212 841,80 

31.03.2006  37,27  3 727 168,46  1 128,56  5 642 781,01  42,13  210 630,75 

28.02.2006  37,10  3 710 417,16  1 113,48  5 567 416,77  38,94  194 725,32 

31.01.2006  37,42  3 741 905,92  1 110,96  5 554 789,96  39,08  195 397,36 

30.12.2005  36,86  3 685 629,79  1 060,52  5 302 577,92  38,19  190 944,40 

30.11.2005  32,93  3 293 121,35  1 059,28  5 296 422,01  38,55  192 732,00 

31.10.2005  33,54  3 354 086,42  1 062,24  5 311 223,45  37,05  185 254,74 

30.09.2005  33,71  3 370 763,97  1 056,05  5 280 227,88  34,29  171 430,56 

31.08.2005  N/A  N/A  1 044,82  5 224 101,86  34,35  171 736,52 

29.07.2005  N/A  N/A  1 039,90  5 199 484,13  34,30  171 499,96 

30.06.2005  34,30  3 430 092,65  1 059,09  5 295 446,41  34,34  171 711,19 

31.05.2005  N/A  N/A  N/A  N/A  35,19  175 968,41 

29.04.2005  34,08  3 408 128,91  1 066,14  5 330 714,59  35,74  178 694,59 

31.03.2005  34,33  3 432 946,88  1 067,14  5 335 696,09  35,82  178 971,88 
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               First Petersburg  Svinin &  

   Building   URALSIB Asset   Commercial   Troika Dialog, JSC  Fund of Direct Real   Partners, Ltd. 

   Investments 
Management, 
Ltd.  Real Estate     Estate Investments    

Date  Share  NAV  Share  NAV  Share  NAV 

         

31.03.2008  5 325,40  138 460 303,31  13,49  179 404 759,68  12 541,40  13 544 708,87 

29.02.2008  4 871,92  126 669 881,90  13,08  143 058 719,31  12 190,93  13 166 207,49 

31.01.2008  4 730,33  122 988 460,65  12,56  137 413 764,22  11 964,50  12 921 656,01 

29.12.2007  4 676,14  121 579 613,33  14,09  135 864 854,49  11 873,20  12 823 051,49 

30.11.2007  N/A  N/A  14,17  136 580 569,73  11 930,63  12 885 084,77 

31.10.2007  N/A  N/A  13,86  105 869 185,43  11 711,10  12 647 991,24 

28.09.2007  4 531,11  117 808 902,28  13,22  100 982 506,24  11 716,62  12 653 951,55 

31.08.2007  4 325,60  112 465 633,14  13,13  100 291 389,88  11 362,94  12 271 972,83 

31.07.2007  4 332,86  62 393 245,83  12,83  98 025 387,56  11 347,21  12 254 991,98 

29.06.2007  4 312,49  62 099 827,50  12,53  95 747 772,02  8 185,19  8 840 003,49 

31.05.2007  3 941,69  56 760 282,36  12,20  93 212 648,76  8 118,25  8 767 710,43 

28.04.2007  3 979,16  57 299 975,53  12,29  93 917 123,12  8 132,11  8 782 677,53 

30.03.2007  3 932,28  56 624 823,22  12,06  92 157 994,11  8 275,68  7 448 115,11 

28.02.2007  3 878,31  55 847 643,53  11,87  65 311 330,32  8 137,20  7 323 483,65 

31.01.2007  3 823,89  55 063 991,01  N/A  N/A  7 860,05  7 074 042,23 

29.12.2006  3 785,98  54 518 130,02  13,24  72 818 675,53  7 964,54  7 168 088,89 

30.11.2006  3 617,09  52 086 062,54  12,61  69 356 560,02  7 884,84  7 096 352,23 

31.10.2006  3 565,53  51 343 622,48  12,18  66 970 285,72  7 728,55  6 955 697,74 

29.09.2006  3 570,61  51 416 763,78  11,98  65 872 753,26  7 100,53  6 390 479,55 

31.08.2006  3 585,78  51 635 244,20  11,82  43 745 476,72  6 420,47  5 778 426,34 

31.07.2006  3 560,80  51 275 535,15  11,70  43 303 916,57  6 297,04  5 667 332,32 

30.06.2006  3 563,03  51 307 689,45  11,59  42 878 611,17  6 372,00  5 734 803,91 

31.05.2006  3 586,45  51 644 927,12  11,51  42 576 332,78  6 290,73  5 661 656,41 

28.04.2006  3 587,98  51 666 921,12  11,33  41 907 410,42  5 888,78  5 299 899,21 

31.03.2006  3 836,13  55 240 287,71  11,03  40 808 877,28  5 971,64  5 374 477,76 

28.02.2006  3 737,44  53 819 169,13  10,86  40 191 264,55  5 792,18  5 212 963,24 

31.01.2006  3 734,38  53 775 028,27  10,64  39 371 492,60  5 769,56  5 192 603,81 

30.12.2005  3 545,63  51 057 062,21  11,29  41 756 233,26  5 713,64  5 142 279,56 

30.11.2005  3 556,03  51 206 804,24  11,18  22 367 870,46  5 609,94  5 048 949,23 

31.10.2005  3 601,59  51 862 844,68  11,59  23 171 440,26  5 638,30  5 074 467,47 

30.09.2005  3 603,88  51 895 856,01  10,88  21 756 953,80  5 730,57  5 157 512,40 

31.08.2005  N/A  N/A  10,79  21 589 555,35  5 597,09  5 037 377,92 

29.07.2005  N/A  N/A  10,57  21 136 480,88  5 557,60  3 890 320,37 

30.06.2005  4 357,78  62 752 084,50  10,52  21 031 174,03  5 723,06  4 006 145,08 

31.05.2005  N/A  N/A  10,67  21 347 400,60  5 687,81  3 981 463,60 

29.04.2005  4 350,21  62 643 042,72  10,76  21 516 864,01  4 705,89  3 294 121,38 

31.03.2005  3 685,15  53 066 094,83  10,70  21 392 472,97  5 946,35  4 162 444,80 
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   Interregional   KIT Fortis   KIT Fortis  KIT Fortis Investment        

   Real   Investment  
Residential 
Real   Management, JSC 

Perspective ‐ In‐
vest  Vitus, Ltd. 

   Estate Fund 
Management, 
JSC  Estate Russia          

Date  Share  NAV  Share  NAV  Share  NAV 

        

31.03.2008  40 565,08  19 469 591,15  61,74  30 871 078,64  1 033,99  22 230 805,84 

29.02.2008  39 530,02  18 972 802,39  54,28  27 139 358,69  1 008,89  21 691 205,39 

31.01.2008  38 886,66  18 664 015,75  53,49  26 746 345,64  996,53  21 425 382,96 

29.12.2007  38 942,35  18 690 747,06  53,51  26 756 757,79  980,19  21 073 985,12 

30.11.2007  38 338,88  18 401 105,60  52,94  26 467 716,55  993,10  21 351 684,05 

31.10.2007  38 152,59  18 311 691,92  49,89  24 944 376,01  976,48  20 994 240,39 

28.09.2007  37 542,27  18 018 765,07  49,33  24 662 846,22  970,81  20 872 472,26 

31.08.2007  37 139,96  17 825 670,97  48,89  24 446 573,71  944,93  20 316 021,82 

31.07.2007  36 107,20  17 329 988,23  47,48  23 739 200,14  945,10  20 319 722,73 

29.06.2007  36 164,94  17 357 702,18  47,71  23 856 208,03  944,39  20 304 384,32 

31.05.2007  35 868,60  17 215 470,32  47,50  23 750 403,74  939,20  20 192 832,52 

28.04.2007  41 193,08  19 771 004,24  45,78  22 891 490,21  947,23  20 365 504,22 

30.03.2007  42 017,84  20 166 855,57  46,20  23 102 022,95  941,07  20 232 991,81 

28.02.2007  42 909,91  20 595 013,14  45,87  22 935 072,10  941,55  20 243 386,63 

31.01.2007  42 012,27  20 164 182,20  43,53  21 765 252,54  931,45  20 026 205,00 

29.12.2006  37 835,06  18 159 291,98  43,05  21 525 049,47  929,12  19 976 070,27 

30.11.2006  37 050,03  17 782 507,99  43,08  21 538 258,23  923,33  19 851 557,87 

31.10.2006  39 680,00  19 044 789,41  40,53  20 265 559,17  908,09  17 133 428,98 

29.09.2006  34 333,21  16 478 546,17  40,00  19 998 917,11  920,52  17 367 953,31 

31.08.2006  34 510,19  16 563 489,42  40,11  20 056 039,52  913,50  17 235 556,55 

31.07.2006  33 011,30  15 844 081,44  37,12  18 557 516,54  911,22  17 192 470,89 

30.06.2006  33 030,81  15 853 448,94  36,92  18 461 532,26  906,29  18 125 799,44 

31.05.2006  34 441,06  16 530 310,47  36,69  18 347 195,87  915,97  18 319 385,75 

28.04.2006  34 607,74  16 610 309,74  36,95  18 473 593,09  844,32  16 886 341,85 

31.03.2006  36 171,01  17 360 617,06  36,55  18 276 951,35  838,09  16 761 835,86 

28.02.2006  35 909,41  17 235 058,71  36,15  18 073 716,00  802,82  16 056 345,97 

31.01.2006  34 691,79  16 650 647,96  35,78  17 889 357,86  808,60  16 171 969,65 

30.12.2005  32 499,48  15 598 431,31  35,85  17 926 425,79  616,33  12 326 661,91 

30.11.2005  32 223,23  15 465 840,87  33,73  16 864 732,57  615,73  12 314 603,15 

31.10.2005  34 681,98  16 645 942,34  33,86  16 932 289,47  625,49  12 509 754,79 

30.09.2005  38 727,23  18 587 498,06  34,29  17 147 074,79  402,53  8 050 518,02 

31.08.2005  33 112,15  15 892 488,16  34,27  17 133 819,60  402,95  8 058 937,80 

29.07.2005  34 663,84  16 637 236,94  34,22  17 108 564,59  402,07  4 020 691,88 

30.06.2005  34 572,59  16 593 440,42  34,12  17 060 951,55  403,40  4 033 971,48 

31.05.2005  35 312,00  16 948 323,00  35,28  17 637 736,73  N/A  N/A 

29.04.2005  35 704,17  17 136 552,17  35,86  17 929 561,71  369,20  3 692 038,38 

31.03.2005  35 702,30  17 135 654,99  35,97  17 983 258,65  369,88  3 698 814,19 
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   RegionGas  RegoinGas  RegionGas  RegoinGas  RegionGas  RegoinGas 

   Finance ‐ Real  Finance, Ltd. 
Finance ‐ Se‐
cond   Finance, Ltd.  Finance ‐ Third  Finance, Ltd. 

   Estate Fund    
Real Estate 
Fund     Real Estate Fund    

Date  Share  NAV  Share  NAV  Share  NAV 

          

31.03.2008  7 254,06  18 135 161,54  632,71  15 058 555,11  1 016,47  2 642 813,12 

29.02.2008  7 286,98  18 217 454,24  648,39  15 431 756,42  1 036,51  2 694 920,35 

31.01.2008  7 000,13  17 500 313,95  629,12  14 972 997,70  998,70  2 596 631,70 

29.12.2007  7 476,64  18 691 606,23  677,93  16 134 729,50  994,76  2 586 378,98 

30.11.2007  N/A  N/A  N/A  N/A  N/A  N/A 

31.10.2007  7 533,74  18 834 354,16  671,27  15 976 177,76  941,49  2 447 870,32 

28.09.2007  7 147,25  17 868 137,43  630,33  15 001 746,47  883,96  2 298 303,71 

31.08.2007  6 729,43  16 823 584,96  593,69  14 129 761,71  854,54  2 221 800,51 

31.07.2007  7 030,23  17 575 572,95  627,80  14 941 649,77  872,74  2 269 112,38 

29.06.2007  6 863,60  17 158 991,72  616,48  14 672 132,27  861,05  2 238 735,10 

31.05.2007  6 504,19  16 260 484,65  591,56  14 079 226,42  779,22  2 025 959,83 

28.04.2007  6 939,58  17 348 957,84  633,02  15 065 968,01  785,64  2 042 673,42 

30.03.2007  6 988,38  17 470 946,64  639,48  15 219 546,07  786,10  2 043 866,74 

28.02.2007  N/A  N/A  625,93  14 897 050,48  N/A  N/A 

31.01.2007  6 723,07  16 807 674,19  608,72  1 521 792,78  960,20  2 496 529,99 

29.12.2006  6 800,68  17 001 693,40  700,30  1 750 748,14  937,79  2 438 261,64 

30.11.2006  6 494,87  16 237 180,74  646,39  1 615 969,40  785,41  2 042 055,96 

31.10.2006  5 989,53  14 973 818,31  605,77  1 514 412,83  723,51  1 881 124,73 

29.09.2006  5 903,90  14 759 747,09  598,48  1 496 196,82  690,15  1 794 393,43 

31.08.2006  6 123,66  15 309 145,46  627,11  1 567 772,98  699,18  1 817 863,91 

31.07.2006  5 920,44  14 801 104,25  608,87  1 522 174,24  663,63  1 725 433,04 

30.06.2006  5 712,58  14 281 441,91  593,28  1 483 192,40  645,48  1 678 235,34 

31.05.2006  5 744,56  14 361 404,89  600,73  1 501 815,54  653,81  1 699 911,50 

28.04.2006  5 977,98  14 944 951,35  620,77  1 551 935,93  672,56  1 748 648,41 

31.03.2006  5 376,28  13 440 691,38  560,82  1 402 058,03  629,22  1 635 975,53 

28.02.2006  5 354,68  13 386 693,33  592,43  1 481 066,52  720,41  1 873 076,91 

31.01.2006  4 976,45  12 441 131,00  551,84  1 379 611,61  635,78  1 653 018,31 

30.12.2005  4 474,89  11 187 223,65  499,84  1 249 593,10  565,13  1 469 339,52 

30.11.2005  4 194,25  10 485 615,24  457,11  1 142 766,88  516,71  1 343 457,94 

31.10.2005  3 971,67  9 929 183,82  427,57  1 068 929,57  484,74  1 260 330,88 

30.09.2005  3 557,26  8 893 150,58  448,10  1 120 244,72  494,11  1 284 693,15 

31.08.2005  N/A  N/A  N/A  N/A  N/A  N/A 

29.07.2005  3 449,26  8 623 148,41  360,67  901 676,26  426,53  1 108 971,22 

30.06.2005  3 439,13  8 597 809,86  340,67  851 670,10  403,57  1 049 277,72 

31.05.2005  N/A  N/A  N/A  N/A  N/A  N/A 

29.04.2005  N/A  N/A  N/A  N/A  N/A  N/A 

31.03.2005  3 561,32  2 849 052,74  351,03  877 576,83  368,79  958 849,93 
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   RegionGas  RegoinGas  Residential   Svinin &   Solid Real Estate  SOLID 

   Finance ‐ Fourth  Finance, Ltd.  Real Estate  Partners, Ltd.      Management, 

   Real Estate Fund               JSC 

Date  Share  NAV  Share  NAV  Share  NAV 

              

31.03.2008  491,03  982 061,95  9 500,58  28 501 740,96  53 897,45  14 552 310,60 

29.02.2008  487,39  974 774,95  7 148,23  21 444 703,90  52 060,12  14 056 232,21 

31.01.2008  481,31  962 628,45  N/A  N/A  N/A  N/A 

29.12.2007  488,16  976 310,29  6 769,00  20 307 000,38  51 384,03  13 873 687,97 

30.11.2007  N/A  N/A  6 766,14  20 298 408,40  N/A  N/A 

31.10.2007  483,47  966 932,42  6 021,22  18 063 666,42  N/A  N/A 

28.09.2007  468,58  937 159,53  5 964,18  17 892 531,52  49 810,92  13 448 947,89 

31.08.2007  450,67  901 348,96  5 832,50  17 497 503,14  48 019,93  12 965 380,01 

31.07.2007  460,97  921 942,66  5 858,15  17 574 462,01  47 654,20  12 866 632,68 

29.06.2007  458,51  917 012,39  5 817,14  17 451 409,69  48 197,94  13 013 443,68 

31.05.2007  447,10  894 206,00  5 808,25  17 424 751,48  47 005,86  12 691 582,19 

28.04.2007  465,39  930 770,72  5 864,09  17 592 276,05  46 833,69  12 645 096,97 

30.03.2007  475,09  950 178,71  5 817,12  17 451 366,24  47 255,91  12 759 094,40 

28.02.2007  N/A  N/A  5 795,42  17 386 265,24  N/A  N/A 

31.01.2007  578,33  1 156 657,16  5 726,14  17 178 407,72  N/A  N/A 

29.12.2006  562,73  1 125 467,32  5 733,60  17 200 800,64  38 881,94  10 498 124,80 

30.11.2006  518,50  1 036 993,39  5 803,83  17 411 497,76  38 657,90  10 437 634,10 

31.10.2006  508,24  1 321 414,93  5 717,20  17 151 589,86  N/A  N/A 

29.09.2006  474,13  948 250,08  5 718,23  17 154 690,44  38 891,09  10 500 594,31 

31.08.2006  478,08  956 163,54  4 351,76  13 055 273,46  40 139,30  10 837 612,03 

31.07.2006  466,72  933 433,69  4 322,41  12 967 243,51  39 493,18  10 663 158,23 

30.06.2006  435,06  870 117,13  4 291,80  12 875 402,82  38 405,32  10 369 437,44 

31.05.2006  448,89  897 771,54  3 973,57  11 920 707,56  38 090,45  10 284 420,69 

28.04.2006  481,00  961 996,67  3 938,24  11 814 706,02  N/A  N/A 

31.03.2006  446,32  892 632,37  3 870,83  11 612 485,72  37 311,29  10 074 049,21 

28.02.2006  527,88  1 055 750,51  3 750,45  11 251 344,81  N/A  N/A 

31.01.2006  482,50  965 002,16  3 738,68  11 216 049,82  35 970,81  9 712 117,47 

30.12.2005  458,00  916 005,81  3 638,85  10 916 537,39  36 083,36  9 742 506,54 

30.11.2005  420,92  841 830,23  3 544,08  10 632 237,11  34 997,69  9 449 375,17 

31.10.2005  404,52  809 039,81  3 584,86  10 754 577,82  37 447,95  10 110 947,09 

30.09.2005  419,16  838 311,28  3 578,36  10 735 080,03  38 391,76  10 365 773,91 

31.08.2005  N/A  N/A  N/A  N/A  N/A  N/A 

29.07.2005  366,67  733 338,91  N/A  N/A  35 958,35  9 708 753,94 

30.06.2005  346,69  693 377,93  3 543,37  10 630 118,79  35 337,96  9 541 249,80 

31.05.2005  N/A  N/A  3 625,44  10 876 323,99  N/A  N/A 

29.04.2005  N/A  N/A  3 623,64  10 870 912,78  N/A  N/A 

31.03.2005  N/A  N/A  3 609,75  10 829 256,97  36 800,64  9 689 345,99 
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   Strategy  Ermak, JSC  Terra  Yamal, JSC  Yugra ‐   Region  

               Real Estate  Development, Ltd. 

Date  Share  NAV  Share  NAV  Share  NAV 

         

31.03.2008  983,69  9 836 860,82  58,58  11 716 705,49  904,46  135 668 828,13 

29.02.2008  867,08  8 670 803,41  71,71  14 341 651,58  879,96  131 994 554,26 

31.01.2008  894,05  8 940 509,50  68,89  13 777 225,63  868,60  130 289 610,79 

29.12.2007  926,44  9 264 408,22  43,93  8 786 085,82  865,34  129 801 234,78 

30.11.2007  881,45  8 814 468,99  N/A  N/A  800,66  120 098 482,21 

31.10.2007  823,75  8 237 499,53  44,15  8 829 590,12  790,17  118 525 031,27 

28.09.2007  819,27  8 192 660,51  43,75  8 750 780,68  780,92  117 137 797,60 

31.08.2007  N/A  N/A  42,62  8 523 632,13  756,78  113 517 171,94 

31.07.2007  791,54  7 915 422,72  42,73  8 545 331,82  759,48  113 922 734,07 

29.06.2007  782,63  7 826 309,77  41,63  8 325 267,77  746,50  111 974 237,20 

31.05.2007  N/A  N/A  41,19  8 237 903,19  733,18  109 976 710,51 

28.04.2007  722,73  7 227 258,53  40,71  8 141 748,95  719,58  107 937 508,84 

30.03.2007  670,56  6 705 590,61  40,29  8 058 714,70  665,37  99 805 213,60 

28.02.2007  N/A  N/A  40,11  8 022 263,85  656,83  98 524 604,45 

31.01.2007  702,68  7 026 828,75  39,40  7 880 886,52  635,37  95 304 977,93 

29.12.2006  691,15  6 911 548,40  39,45  7 889 896,47  601,53  90 230 129,00 

30.11.2006  N/A  N/A  40,36  8 071 980,66  602,11  90 316 215,27 

31.10.2006  576,06  5 760 570,44  39,76  7 951 652,65  590,21  88 532 025,56 

29.09.2006  551,91  5 519 076,04  39,76  7 952 626,16  478,89  71 833 750,67 

31.08.2006  531,91  5 319 068,98  39,82  7 963 861,53  479,96  50 395 859,56 

31.07.2006  531,59  5 315 942,93  39,27  7 853 503,37  474,44  49 816 641,01 

30.06.2006  528,88  5 288 842,89  38,90  7 780 833,54  467,03  49 038 410,05 

31.05.2006  533,58  5 335 828,12  38,52  7 703 204,36  464,23  48 743 899,48 

28.04.2006  543,55  5 435 482,30  37,95  7 590 698,02  441,09  46 314 767,02 

31.03.2006  552,24  5 522 350,48  37,41  7 481 404,25  403,13  42 329 078,66 

28.02.2006  541,78  5 417 791,37  37,03  7 405 459,67  398,47  13 149 393,25 

31.01.2006  542,98  5 429 843,28  37,01  7 402 216,20  376,81  12 434 989,68 

30.12.2005  527,50  5 275 041,46  35,59  7 117 921,10  365,95  12 076 353,92 

30.11.2005  443,19  4 431 897,29  35,54  7 107 135,30  362,30  11 955 915,22 

31.10.2005  393,13  3 931 339,92  35,89  7 178 212,85  363,58  11 998 131,00 

30.09.2005  383,86  3 838 549,97  35,73  7 145 061,70  361,46  11 928 203,25 

31.08.2005  383,41  3 834 139,20  35,82  7 164 002,65  359,09  3 231 793,92 

29.07.2005  378,88  3 788 830,25  35,36  7 071 436,40  354,07  3 186 624,48 

30.06.2005  379,09  3 790 936,04  35,33  7 066 935,12  350,81  3 157 256,74 

31.05.2005  N/A  N/A  36,02  7 203 559,23  356,43  3 208 162,85 

29.04.2005  378,07  3 780 722,23  36,39  7 278 292,58  359,99  3 239 902,21 

31.03.2005  386,83  3 868 252,91  36,31  7 262 937,14  360,05  3 240 420,83 
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Appendix 3 – Detailed Portfolio Return 

   Date                   

      Agrostandard ‐   AK Bars ‐   AVK –   Building   Commercial  First Petersburg   

Fund     Real Estate Fund 1  Real Estate  St. Petersburg   Investments   Real Estate  Fund of Direct Real 

            Real Estate        Estate Investments 

                       

   2008‐03‐01  0,012410864 0,0130723    0,029933062 0,041079983  0,028747943

   2008‐02‐01  0,016198828 0,0226772 0,016793419 0,011587858 0,011400371  0,018925707

   2008‐01‐01  0,135707921 ‐0,1404976    0,032007013 ‐0,00524024  0,00768963

   2007‐12‐01  0,012682297 0,0122169       0,290088038  ‐0,004814348

   2007‐11‐01  0,007106039 0,0105823          0,018745548

   2007‐10‐01  0,024866937 0,0227278 0,023951292 0,047510239 0,048391344  0,019329261

   2007‐09‐01  ‐0,004528087 ‐0,0059958 ‐0,007000862 0,80252897 0,006891084  0,011096669

   2007‐08‐01  0,005110113 0,0090488 0,003899448 0,004724946 0,023116484  0,001385627

   2007‐07‐01  ‐0,082877807 0,0034625 0,004038073 0,094071856 0,023787661  0,386310763

   2007‐06‐01  ‐0,008603745 0,014101 ‐0,00245113 ‐0,00941873 0,027197202  0,008245375

   2007‐05‐01  0,008185805 0,0087397 0,007314279 0,011923257 ‐0,00750102  0,004807712

   2007‐04‐01  0,014516824 0,0035549 0,001982058 0,013916069    0,171539291

   2007‐03‐01     0,0120624 0,055816645 0,014231669 0,019088187  0,017018056

   2007‐02‐01  0,051589178 0,0081995 ‐0,008897338 0,010012467 0,421301726  0,035261511

   2007‐01‐01  ‐0,040423501 ‐0,0019227 ‐0,005789083 0,046693249 ‐0,10956145  ‐0,013120185

   2006‐12‐01  0,013827774 0,1899032 0,012094057 0,01446022 0,049917636  0,010108949

   2006‐11‐01  ‐0,00250594 0,0001618 ‐0,001058349 ‐0,00142252 0,035631837  0,020221478

   2006‐10‐01  ‐0,002943919 ‐0,0055225 ‐0,004061363 ‐0,00423123 0,016661403  0,088446913

   2006‐09‐01  0,002476426 0,008823 0,001437331 0,007015218 0,505818617  0,105920397

   2006‐08‐01  0,001774076 0,0079654 0,223617003 ‐0,0006267 0,010196772  0,019602525

   2006‐07‐01  ‐0,06043204 ‐0,0052236 ‐0,006784705 ‐0,00652993 0,009918824  ‐0,011765284

   2006‐06‐01  0,005416502 0,0143659 0,008391566 ‐0,00042569 0,007099681  0,012919807

   2006‐05‐01  0,006155329 0,014799 0,0104973 ‐0,06468769 0,015961911  0,068257373

   2006‐04‐01  0,004514666 0,0135367 0,081681371 0,026405435 0,026918975  ‐0,013876428

   2006‐03‐01  ‐0,008415164 0,0022731 ‐0,003439364 0,000820843 0,01536684  0,030983246

   2006‐02‐01  0,015269066 0,047564 0,023320712 0,053233891 0,02082146  0,003920852

   2006‐01‐01  0,119190396 0,0011623 ‐0,009275052 ‐0,00292426 1,063057837  0,009786369

   2005‐12‐01  ‐0,018176356 ‐0,0027868 0,040362061 ‐0,01264953 ‐0,14680984  0,018485099

   2005‐11‐01  ‐0,004947705    0,080640084 ‐0,00063611 ‐0,03467932  ‐0,005028752

   2005‐10‐01  ‐0,017296524 0,0058701 ‐0,001781544 ‐0,17300188 0,065013075  ‐0,016101742

   2005‐09‐01     0,0107437 0,001379365    0,007753677  0,023848614

   2005‐08‐01     0,0047347 ‐0,001230153    0,021435663  0,294849125

   2005‐07‐01  0,006444516 ‐0,0181217 ‐0,024193109 0,001740685 0,005007179  ‐0,028911761

   2005‐06‐01     ‐0,006616 ‐0,015256098    ‐0,01481335  0,006199096

   2005‐05‐01  ‐0,007229348 ‐0,0009336 ‐0,001549344 0,180472068 ‐0,00787584  0,208657223

   2005‐04‐01  ‐0,007447682 ‐0,0043701 ‐0,008603157 0,005533902 0,005814711  ‐0,208608992
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   Date                   

      Interregional   KIT Fortis ‐   Perspective  Regoin  RegionGas  RegionGas 

Fund     Real Estate Fund 
Residential 
Real   Invest  Gas  Finance ‐ Second   Finance ‐ Third  

         Estate Russia     Finance, Ltd.  Real Estate Fund  Real Estate Fund 

                       

   2008‐03‐01  0,01509064 0,0142992 0,012407054 0,04097871 0,030639007  0,037852365

   2008‐02‐01  0,015740438 0,0109205 0,016674474 ‐0,06373408 ‐0,07200215  0,003964123

   2008‐01‐01  0,004882874 0,0610695 ‐0,013006091 ‐0,00757913 0,009924009  0,056583332

   2007‐12‐01  0,016256766 0,0114151 0,017026018         

   2007‐11‐01  0,010832361 0,0088467 0,005833658 0,054074843 0,064954948  0,065076957

   2007‐10‐01  0,028602602 0,0297977 0,027389773 0,062088578 0,061712332  0,034432973

   2007‐09‐01  ‐0,001596637 ‐0,0049047 ‐0,000182028 ‐0,04278597 ‐0,05433721  ‐0,020850386

   2007‐08‐01  0,008261863 0,0044548 0,000755165 0,024277722 0,018369293  0,013568948

   2007‐07‐01  ‐0,129256658 0,0375211 0,005524528 0,05525709 0,042112645  0,105024428

   2007‐06‐01  ‐0,019628808 ‐0,0091132 ‐0,008478731 ‐0,06273998 ‐0,06549525  ‐0,008182212

   2007‐05‐01  ‐0,020789381 0,0072793 0,006549468 ‐0,00698238 ‐0,0100906  ‐0,000583854

   2007‐04‐01  0,02136615 0,0537471 ‐0,000513616 0,039462477 0,021648548  ‐0,181316972

   2007‐03‐01  0,110405749 0,0111592 0,010845043    0,028271405    

   2007‐02‐01  0,021188462 ‐0,0006133 0,002509684 ‐0,01141176 ‐0,13077564  0,023897498

   2007‐01‐01  ‐0,066279621 0,0628011 0,006271961 0,047084076 0,083404027  0,19402293

   2006‐12‐01  0,155732382 0,0133328 0,016781931 0,084371428 0,067059637  0,085550536

   2006‐11‐01  ‐0,005128343 ‐0,0028481 ‐0,013503373 0,014503719 0,012175014  0,048334607

   2006‐10‐01  0,045405471 0,0807502 0,007681675 ‐0,03588694 ‐0,04565429  ‐0,01291102

   2006‐09‐01  ‐0,000590881 0,0051992 0,002505827 0,034324548 0,029956441  0,053569664

   2006‐08‐01  ‐0,040946692 0,0062318 0,0054379 0,036387246 0,026281933  0,028123408

   2006‐07‐01  ‐0,004816242 ‐0,006842 ‐0,010567302 ‐0,00556791 ‐0,01240049  ‐0,012751346

   2006‐06‐01  ‐0,043218931 0,010759 0,08486423 ‐0,03904639 ‐0,03229515  ‐0,027871191

   2006‐05‐01  0,007285055 0,0112448 0,00742788 0,111918348 0,106898507  0,068871985

   2006‐04‐01  0,035098379 0,0103055 0,043938459 0,00403371 ‐0,05334577  ‐0,1265839

   2006‐03‐01  0,067456568 ‐0,0020678 ‐0,00714979 0,076002924 0,073538665  0,133125329

   2006‐02‐01  0,008573116 0,0629535 0,311950706 0,112083873 0,104049161  0,125007722

   2006‐01‐01  ‐0,070894242 ‐0,0039898 0,000979025 0,066911516 0,093479637  0,093699683

   2005‐12‐01  ‐0,104454925 ‐0,0125261 ‐0,015599546 0,056039995 0,069076535  0,065956532

   2005‐11‐01  0,169577593 0,0007736 0,553905865 0,116497886 ‐0,04580753  ‐0,018963488

   2005‐10‐01  ‐0,04476397 0,0014762 ‐0,001044464 0,031311322 0,242403053  0,158454907

   2005‐09‐01  0,002639388 0,0027908 0,002182863         

   2005‐08‐01        ‐0,003291464 0,002947093 0,058714879  0,056890081

   2005‐07‐01  ‐0,020939097 ‐0,0327018 0,092613475         

   2005‐06‐01  ‐0,010984075 ‐0,0162762            

   2005‐05‐01  5,23579E‐05 ‐0,0029859 ‐0,001831796         

   2005‐04‐01  0,008832169 ‐0,0167465 0,033398063         
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   Date                   

      RegionGas  Residential   Solid   Strategy  Terra  Yugra ‐  

Fund     Finance ‐ Fourth  Real Estate  Real Estate        Real Estate 

       Real Estate Fund                

                       

   2008‐03‐01  0,012618051 0,0560252 0,013157586 ‐0,03016675 0,040968041  0,013085848

   2008‐02‐01  ‐0,014013818       ‐0,03496162 0,568073191  0,003762665

   2008‐01‐01  0,009698577 0,0004233 0,031581658 0,051045528 ‐0,0049271  0,080789759

   2007‐12‐01     0,1237148    0,070041821    0,013275286

   2007‐11‐01  0,031769283 0,0095646    0,005473072 0,00900599  0,011843034

   2007‐10‐01  0,039729976 0,0225763 0,037296854 0,035025014 0,026649268  0,031894911

   2007‐09‐01  ‐0,022337294 ‐0,004379 0,007674683    ‐0,00253936  ‐0,003560232

   2007‐08‐01  0,005376458 0,0070511 ‐0,011281487 0,01138633 0,02643327  0,017401228

   2007‐07‐01  0,025504622 0,0015299 0,025360234 0,082887756 0,010605197  0,018163648

   2007‐06‐01  ‐0,039284352 ‐0,0095226 0,003676146    0,011810022  0,01889198

   2007‐05‐01  ‐0,020425612 0,0080744 ‐0,008934602 0,077795969 0,010303659  0,081482108

   2007‐04‐01  ‐0,178513096 0,0037444 0,215368902 ‐0,04571595 0,004543712  0,01299736

   2007‐03‐01     0,0120999       0,017939267  0,033782843

   2007‐02‐01  0,027712783 ‐0,0013019    0,016679381 ‐0,00114196  0,056243206

   2007‐01‐01  0,08531774 ‐0,012101 0,005795442 0,199802776 ‐0,02255756  ‐0,00095293

   2006‐12‐01  ‐0,21524014 0,0151536 ‐0,005995871 0,043756309 0,015132453  0,020153022

   2006‐11‐01  0,39352999 ‐0,0001807    0,037601893 ‐0,00012241  0,232456597

   2006‐10‐01  ‐0,00827626 0,3140047 ‐0,031097046 0,000588052 ‐0,00141079  ‐0,002226954

   2006‐09‐01  0,024350788 0,0067886 0,016360425 0,005124002 0,014052094  0,011627167

   2006‐08‐01  0,072767866 0,007133 0,028325625 ‐0,00880561 0,009339594  0,015869509

   2006‐07‐01  ‐0,030803399 0,0800871 0,008266557 ‐0,01833401 0,010077518  0,006042172

   2006‐06‐01  ‐0,066762319 0,008972 0,020882515 ‐0,01573029 0,014821607  0,052448623

   2006‐05‐01  0,077707577 0,017414    0,019299214 0,014608724  0,094159491

   2006‐04‐01  ‐0,15450444 0,0320976 0,037265997 ‐0,00221957 0,010255215  0,011714241

   2006‐03‐01  0,094039539 0,0031468    0,029346086 0,000438175  0,057480923

   2006‐02‐01  0,053489117 0,0274366 ‐0,003119226 0,190244518 0,039940748  0,029668366

   2006‐01‐01  0,088112284 0,0267395 0,031021244 0,127324879 0,001517603  0,0100729

   2005‐12‐01  0,040530041 ‐0,0113757 ‐0,065431251    ‐0,00990185  ‐0,003518668

   2005‐11‐01  ‐0,034917185 0,0018163 ‐0,024583483 0,024173178 0,004639729  0,005863057

   2005‐10‐01  0,143143064 0,0098739 0,067672945 0,001150393 ‐0,00264391  0,006607045

   2005‐09‐01           0,01195856 0,013090162  0,014174589

   2005‐08‐01  0,057632317    0,017555786 ‐0,00055548 0,000636949  0,009301817

   2005‐07‐01     ‐0,0226368 ‐0,015284437 0,00270155 ‐0,0189662  ‐0,015769731

   2005‐06‐01     0,0004978       ‐0,01026798  ‐0,009895476

   2005‐05‐01     0,0038466    ‐0,02262796 0,002114219  ‐0,000160138

   2005‐04‐01     ‐0,0194618 0,022093727 0,048566815 ‐0,00658823  ‐0,000744498
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Date Monthly portfolio return Acumulated monthly portfolio return

        

2005‐03‐01      

2005‐04‐01 ‐0,010595109 0,989404891

2005‐05‐01 0,026919114 1,016324005

2005‐06‐01 ‐0,008601371 1,007722634

2005‐07‐01 ‐0,006358368 1,001364265

2005‐08‐01 0,039970866 1,041335132

2005‐09‐01 0,009056165 1,050391296

2005‐10‐01 0,026463445 1,076854741

2005‐11‐01 0,046371983 1,123226724

2005‐12‐01 ‐0,006634134 1,116592591

2006‐01‐01 0,091442874 1,208035465

2006‐02‐01 0,068133786 1,276169251

2006‐03‐01 0,03311453 1,309283781

2006‐04‐01 ‐0,000709109 1,308574672

2006‐05‐01 0,034577577 1,34315225

2006‐06‐01 0,000866191 1,34401844

2006‐07‐01 ‐0,004357006 1,339661434

2006‐08‐01 0,024926371 1,364587805

2006‐09‐01 0,046375491 1,410963296

2006‐10‐01 0,022184226 1,433147522

2006‐11‐01 0,045167479 1,478315001

2006‐12‐01 0,032561105 1,510876106

2007‐01‐01 0,025471402 1,536347507

2007‐02‐01 0,030614915 1,566962423

2007‐03‐01 0,028560039 1,595522461

2007‐04‐01 0,010136951 1,605659412

2007‐05‐01 0,008730459 1,614389871

2007‐06‐01 ‐0,009352766 1,605037105

2007‐07‐01 0,039390417 1,644427522

2007‐08‐01 0,00963001 1,654057531

2007‐09‐01 0,038423167 1,692480698

2007‐10‐01 0,034665172 1,72714587

2007‐11‐01 0,022407814 1,749553685

2007‐12‐01 0,056190266 1,805743951

2008‐01‐01 0,018244287 1,823988238

2008‐02‐01 0,033250447 1,857238685

2008‐03‐01 0,022482299 1,879720984
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Appendix 4 – Monthly Portfolio Return 

Date  MICEX   Monthly Index   Accumulated monthly  Index   S&P GP 40  Monthly Index   Accumulated monthly  Index 
BE 500 Real 

Estate  Monthly Index  
Accumulated 

monthly  Index 

      Return   index return  plot     Return   index return   plot     Return   index return   plot 

                                      

2005‐03‐01  583,33        100  1504,26        100  146,53        100 

2005‐04‐01  622,73  0,067543243  1,067543243  106,7543243  1450,11  ‐0,035998559  0,964001441  96,40014411  144,51  ‐0,013785573  0,986214427  98,62144271 

2005‐05‐01  611,86  ‐0,017455398  1,050087845  105,0087845  1517,01  0,046132055  1,010133496  101,0133496  146,97  0,017023043  1,00323747  100,323747 

2005‐06‐01  597,45  ‐0,023551139  1,026536706  102,6536706  1557,18  0,026482286  1,036615781  103,6615781  156,97  0,068041097  1,071278567  107,1278567 

2005‐07‐01  601,29  0,006427316  1,032964022  103,2964022  1584,79  0,017725414  1,054341195  105,4341195  162,36  0,034337772  1,105616339  110,5616339 

2005‐08‐01  649,08  0,07947912  1,112443142  111,2443142  1671,58  0,054765657  1,109106852  110,9106852  164,69  0,014350825  1,119967164  111,9967164 

2005‐09‐01  702,34  0,0820546  1,194497742  119,4497742  1667,57  ‐0,002399677  1,106707175  110,6707175  161,95  ‐0,016637319  1,103329846  110,3329846 

2005‐10‐01  790,97  0,126192442  1,320690185  132,0690185  1680,16  0,007554306  1,114261481  111,4261481  174,01  0,074467428  1,177797274  117,7797274 

2005‐11‐01  932,87  0,179399977  1,500090162  150,0090162  1602,67  ‐0,046125169  1,068136312  106,8136312  165,62  ‐0,04821562  1,129581654  112,9581654 

2005‐12‐01  844,43  ‐0,094804206  1,405285956  140,5285956  1695,50  0,057922664  1,126058976  112,6058976  168,69  0,018536409  1,148118063  114,8118063 

2006‐01‐01  970,34  0,149106498  1,554392453  155,4392453  1737,87  0,024992269  1,151051246  115,1051246  174,63  0,03521252  1,183330583  118,3330583 

2006‐02‐01  1 064,91  0,097460684  1,651853137  165,1853137  1845,32  0,061828999  1,212880245  121,2880245  184,86  0,058581  1,241911582  124,1911582 

2006‐03‐01  1 201,32  0,128095332  1,779948469  177,9948469  1897,83  0,028456171  1,241336416  124,1336416  205,04  0,109163691  1,351075274  135,1075274 

2006‐04‐01  1 336,55  0,112567842  1,892516311  189,2516311  1937,88  0,021101237  1,262437653  126,2437653  206,81  0,008632462  1,359707736  135,9707736 

2006‐05‐01  1 316,93  ‐0,014679585  1,877836726  187,7836726  1937,38  ‐0,000259453  1,2621782  126,21782  202,02  ‐0,023161356  1,33654638  133,654638 

2006‐06‐01  1 538,41  0,168179022  2,046015748  204,6015748  1870,84  ‐0,034342611  1,227835589  122,7835589  195,03  ‐0,034600535  1,301945845  130,1945845 

2006‐07‐01  1 298,84  ‐0,155725717  1,890290031  189,0290031  1919,71  0,026122252  1,253957841  125,3957841  197,08  0,010511203  1,312457049  131,2457049 

2006‐08‐01  1 354,34  0,042730436  1,933020468  193,3020468  1974,35  0,028459832  1,282417673  128,2417673  211,94  0,075400852  1,387857901  138,7857901 

2006‐09‐01  1 369,87  0,01146684  1,944487308  194,4487308  2043,81  0,035180724  1,317598397  131,7598397  214,24  0,010852128  1,398710029  139,8710029 

2006‐10‐01  1 434,01  0,046821961  1,991309269  199,1309269  2124,07  0,039270721  1,356869118  135,6869118  234,85  0,096200523  1,494910552  149,4910552 

2006‐11‐01  1 369,39  ‐0,045062447  1,946246822  194,6246822  2223,50  0,046810292  1,40367941  140,367941  249,14  0,060847349  1,555757901  155,5757901 

2006‐12‐01  1 456,00  0,063247139  2,009493961  200,9493961  2802,10  0,260223976  1,663903386  166,3903386  257,37  0,033033636  1,588791537  158,8791537 

2007‐01‐01  1 550,04  0,064587912  2,074081873  207,4081873  2464,21  ‐0,120586945  1,543316441  154,3316441  280,88  0,091347088  1,680138625  168,0138625 

2007‐02‐01  1 571,93  0,014122216  2,088204089  208,8204089  2570,79  0,043253058  1,586569498  158,6569498  287,8  0,024636856  1,704775481  170,4775481 

2007‐03‐01  1 702,85  0,083286151  2,171490241  217,1490241  2543,31 ‐0,010689321  1,575880177  157,5880177  260,83  ‐0,09371091  1,61106457  161,106457 

2007‐04‐01  1 583,28  ‐0,070217576  2,101272664  210,1272664  2601,29 0,022797064  1,598677241  159,8677241  272,61  0,045163516  1,656228087  165,6228087 

2007‐05‐01  1 695,52  0,070890809  2,172163473  217,2163473  2575,04 ‐0,010090921  1,588586319  158,8586319  248,05  ‐0,090092073  1,566136014  156,6136014 

2007‐06‐01  1 679,18  ‐0,009637161  2,162526312  216,2526312  2611,72 0,014246147  1,602832466  160,2832466  250,12  0,008345092  1,574481105  157,4481105 

2007‐07‐01  1 619,89  ‐0,035308901  2,127217411  212,7217411  2406,77 ‐0,078475953  1,524356513  152,4356513  219,57  ‐0,122141372  1,452339733  145,2339733 

2007‐08‐01  1 682,69  0,038768064  2,165985475  216,5985475  2277,29  ‐0,053798825  1,470557688  147,0557688  208,28  ‐0,051418682  1,400921051  140,0921051 

2007‐09‐01  1 693,14  0,006210294  2,17219577  217,219577  2391,22  0,050028618  1,520586306  152,0586306  204,65  ‐0,017428462  1,38349259  138,349259 

2007‐10‐01  1 678,74  ‐0,008504908  2,163690862  216,3690862  2561,93  0,071391688  1,591977994  159,1977994  200,68  ‐0,019398974  1,364093616  136,4093616 

2007‐11‐01  1 733,39  0,032554178  2,196245039  219,6245039  2604,486  0,0166115  1,608589494  160,8589494  201,91  0,006129161  1,370222777  137,0222777 

2007‐12‐01  1 866,49  0,076785951  2,27303099  227,303099  2447,023  ‐0,060458378  1,548131116  154,8131116  186,99  ‐0,073894309  1,296328467  129,6328467 

2008‐01‐01  1 838,78  ‐0,014846048  2,258184943  225,8184943  2270,714  ‐0,072050406  1,47608071  147,608071  174,14  ‐0,068720252  1,227608215  122,7608215 

2008‐02‐01  1 906,86  0,037024549  2,295209491  229,5209491  2262,531  ‐0,003603712  1,472476998  147,2476998  156,92  ‐0,098885954  1,128722261  112,8722261 

2008‐03‐01  1 640,49  ‐0,139690381  2,15551911  215,551911  2147,027  ‐0,051050792  1,421426205  142,1426205  154,27  ‐0,016887586  1,111834675  111,1834675 
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Appendix 5 – Moving Average – Expected Inflation  

Date  Inflation rate  Moving Average  Expected Inflation  Unexpected Inflation 

              

2005‐01‐01  12,7          

2005‐02‐01  13          

2005‐03‐01  13,6  13,1      

2005‐04‐01  13,8  13,46666667 13,1 0,7 

2005‐05‐01  13,8  13,73333333 13,46666667 0,333333333 

2005‐06‐01  13,7  13,76666667 13,73333333 ‐0,033333333 

2005‐07‐01  13,2  13,56666667 13,76666667 ‐0,566666667 

2005‐08‐01  12,5  13,13333333 13,56666667 ‐1,066666667 

2005‐09‐01  12,3  12,66666667 13,13333333 ‐0,833333333 

2005‐10‐01  11,7  12,16666667 12,66666667 ‐0,966666667 

2005‐11‐01  11,3  11,76666667 12,16666667 ‐0,866666667 

2005‐12‐01  10,9  11,3 11,76666667 ‐0,866666667 

2006‐01‐01  10,7  10,96666667 11,3 ‐0,6 

2006‐02‐01  11,2  10,93333333 10,96666667 0,233333333 

2006‐03‐01  10,6  10,83333333 10,93333333 ‐0,333333333 

2006‐04‐01  9,8  10,53333333 10,83333333 ‐1,033333333 

2006‐05‐01  9,4  9,933333333 10,53333333 ‐1,133333333 

2006‐06‐01  9  9,4 9,933333333 ‐0,933333333 

2006‐07‐01  9,3  9,233333333 9,4 ‐0,1 

2006‐08‐01  9,6  9,3 9,233333333 0,366666667 

2006‐09‐01  9,5  9,466666667 9,3 0,2 

2006‐10‐01  9,2  9,433333333 9,466666667 ‐0,266666667 

2006‐11‐01  9  9,233333333 9,433333333 ‐0,433333333 

2006‐12‐01  9  9,066666667 9,233333333 ‐0,233333333 

2007‐01‐01  8,2  8,733333333 9,066666667 ‐0,866666667 

2007‐02‐01  7,6  8,266666667 8,733333333 ‐1,133333333 

2007‐03‐01  7,4  7,733333333 8,266666667 ‐0,866666667 

2007‐04‐01  7,6  7,533333333 7,733333333 ‐0,133333333 

2007‐05‐01  7,8  7,6 7,533333333 0,266666667 

2007‐06‐01  8,5  7,966666667 7,6 0,9 

2007‐07‐01  8,7  8,333333333 7,966666667 0,733333333 

2007‐08‐01  8,6  8,6 8,333333333 0,266666667 

2007‐09‐01  9,4  8,9 8,6 0,8 

2007‐10‐01  10,8  9,6 8,9 1,9 

2007‐11‐01  11,5  10,56666667 9,6 1,9 

2007‐12‐01  11,9  11,4 10,56666667 1,333333333 

2008‐01‐01  12,6  12 11,4 1,2 

2008‐02‐01  12,7  12,4 12 0,7 

2008‐03‐01  13,3  12,86666667 12,4 0,9 
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