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DISCLAIMER 
This document has been issued by VT International (Proprietary) Limited ("Velocity") for information 

purposes only. Velocity has based this document on information obtained from sources it believes to 

be reliable but which it has not independently verified. Velocity makes no guarantee, representation 

or warranty and accepts no responsibility or liability as to its accuracy or completeness. Expressions 

of opinion are those of Velocity only and are subject to change without notice. Velocity and its 

affiliates and/or their officers, directors and employees may have positions in any securities 

mentioned in this document (or in any related investment) and may from time to time add to or 

dispose of any such securities (or investment). Velocity and its affiliates may act as market maker or 

have assumed an underwriting commitment in the securities of companies discussed in this 

document (or in related investments), may sell them to or buy them from customers on a principal 

basis and may also perform or seek to perform investment banking or underwriting services for or 

relating to those companies. The information and opinions contained within this report are based 

upon publicly available information and information considered applicable at the time of 

publication, which are subject to change from time to time. Past performance is not necessarily a 

guide to future performance. The value of any investment or income may go down as well as up and 

you may not get back the full amount invested.  

  



GLOBAL REAL ESTATE SECURITIES / REIT 
QUANTITATIVE REPORT. 

Introduction  
As this is the first report in what will hopefully become a monthly feature allow me to introduce 

myself and the reason for wanting to generate such a report for FREE.  

My name is Michael Berman I am 38 years old and live in Sydney, Australia having lived almost all my 

life in South Africa (36yrs). I have a Bachelor of Commerce degree with majors in Economics and Real 

Estate, a Master of Science degree (Real Estate) and a Ph.D. in Behavioural Finance. I started my real 

estate career in 1996 working for Anglo American Plc, and I have worked and experienced almost 

every aspect of the real estate industry in both the direct and listed arena. In 2002 I founded a Long 

/ Short Real Estate Hedge Fund whilst working for an Investment Bank. I have been managing this 

fund in various accounts for the last 7 years (6 of them being for our own company Velocity).  

I have a wildly enquiring mind and an unquenchable thirst for knowledge which has lead me to study 

ideas in Philosophy, Economics, Psychology, Sociology, Religion, Finance, Physics and Mathematics 

from some of the great thinkers of our time as well as the classics of bygone eras. I am not 

necessarily the sharpest knife in the drawer but what I lack in brilliance I make up for with insight, 

passion and the ability to collaborate with experts in their own respective fields. Over the years I 

have collaborated with many brilliant Quantitative Analysts. Currently I am working extremely 

closely with Dr Todd Chadwick a Physicist turned Quant. 

As a proprietary account operator I have been forced to learn ways to invest in a universe (global 

real estate securities) which is immense >750 stocks, against investment professionals with access to 

all sorts of real-time data and software resources, not to mention their finances, superior intellect 

and experience as well as the manpower required to track a universe that trades 22 hrs a day 5½ 

days a weekΣ ǘƻ ƴŀƳŜ ōǳǘ ŀ ŦŜǿ ƻōǎǘŀŎƭŜǎ ǘƘŜ άǎƳŀƭƭέ Ƴŀƴ ƴŜŜŘǎ ǘƻ ƻǾŜǊŎƻƳŜ.    

This report is not designed to predict the market. Rather, my intention is to provide the reader with 

a top down perspective as well as probable outcomes to the investment markets under 

consideration, using some of the technology that the major investment houses use to compete 

against you. 

I hope that providing you with this resource will enable me to sharpen my own investment outlook, 

and in so doing you the reader should be able to walk away from studying this report with an 

informed view on how to invest in the global real estate securities market. Most of all I wish to show 

you that the small guy can compete and WIN. 



Structu re 
The report will start with a statistical analysis of our Global REIT universe; I believe it is of paramount 

importance to understand how the data we are observing άbehavesέ. As someone who has observed 

the data real-time over the last 7 years I am able to intuit a large part of the statistical analysis; 

however, there is absolutely no substitute for doing this analysis scientifically, even if it is done 

occasionally just to help calibrate your intuitive grasp.     

Once we have a statistical understanding of the data I will use a bunch of technical analysis tools to 

look at each market and provide a number of forecasts. I will at this stage leave you with the ability 

to make your own choice as to what will be the likely outcome of the market in question, based on 

the probabilities listed. In this section called Forecasting we will also look at some mean reversion 

strategies to help us build our expected forecasts. 

I will conclude the report with a section on portfolio construction, in which I will use classical 

Modern Portfolio Theory with a basic MVO (mean variance optimizer) model to build an efficient 

risk-adjusted global portfolio. We run a number of different tactical asset allocation models at 

Velocity with the Black-Litterman Multi-Factor model one of our preferred ones; however, this is an 

extremely complex area of fund management and for the purposes of this report I will for the time 

being stick with a basic but effective MVO model. 

Data 
When I started focusing on this area in 2002 the landscape was completely different. REITs were far 

from being accepted as an investment vehicle outside of the US, and the availability of uniform data 

was extremely hard to get. Today the REIT vehicle has basically been adopted by all international 

jurisdictions and we have well established indices. In our analysis we have to a limited extent mixed 

real estate securities with classic REITs so the data is note 100% REIT focused with some real estate 

securities outside of strict REIT law included. 

For the purposes of our analysis we use REIT or real estate security data from 2 sources: FTSE EPRA  

NAREIT & SNL FINANCIAL, our remaining data is sourced from YAHOO FINANCE. 

The bulk of the data analysed is done with weekly time seriesΩ as opposed to daily for 2 main 

reasons. The first one is that due to the different time zones the Asian markets are ahead of the US 

in physical time and date, yet to a large part they are highly influenced by the market activity in the 

US and so reflect this on the following day, thus the close relationship is missed on a daily time series 

ŀƴŀƭȅǎƛǎΦ ¢ƘŜ ǎŜŎƻƴŘ ǊŜŀǎƻƴ ƛǎ ǘƘŀǘ ǘƘŜǊŜ ƛǎ Ƨǳǎǘ ǘƻƻ ƳǳŎƘ άƴƻƛǎŜέ ƛƴ Řŀƛƭȅ ŀƴŀƭȅǎƛǎ ŦƻǊ ƻǳǊ ƭƻƴƎŜǊ ǘŜǊƳ 

focus.  

Another important aspect is that of currency. Our analysis is done on each country in their local 

currency. This therefore strips out the currency effect, and due to the amazing advancements of 

technology and the liquidity in the currency markets most multi-ƧǳǊƛǎŘƛŎǘƛƻƴ ǇƻǊǘŦƻƭƛƻΩǎ Ŏŀƴ ōŜ Ǌǳƴ 

currency neutral at a miniscule hedging cost. The data that we use is lognormal data as opposed to 

the actual index level. By reflecting the data as a return % we are able to compare apples with apples 

ǎƻ ǘƻ ǎǇŜŀƪΦ ¢Ƙƛǎ ŀǊŜŀ Ŏŀƴ ōŜŎƻƳŜ ǊƛŘƛŎǳƭƻǳǎƭȅ ŎƻƳǇƭŜȄ ǎƻ ǿŜ ǿƛƭƭ ƭŜŀǾŜ ǘƘŜ ƴǳƳŜǊƛŎΩǎ ŀǘ ǘƘŀǘ ŦƻǊ 

now. 



SECTION 1: DATA ANALYSIS1 

1. Descriptive Statistics 2 
The majority of time series studies involve returns instead of prices. There exist two main reasons 

why we are using returns. First, the returns are a scale-free summary, so it is possible to compare 

series of different currencies. Second, the returns have more attractive statistical properties. Thus, 

we concentrate on analyzing returns.  

Several definitions of returns exist. Let Pt be the price of an index at time t. The return from time t-1 

to t is Pt /Pt-1 =1+Rt , where Rt is the simple one-period return. It is important to notice that the lower 

bound of the simple return is -1. Moreover, a multi-period return (for example from t-10 to t) is the 

product of one-period simple returns.  

To study the statistical distribution of simple returns, the following statistical assumption could be 

made: the returns are independent and identically distributed as normal with fixed mean and 

variance. However these assumptions encounter some difficulties. First, the lower bound of simple 

returns is -1, still the normal distribution does not have a lower bound. Second, if Rt is normally 

distributed, the multi-period return is not normally distributed because it is the product of one-

period returns.  

To avoid the problems above, a better approach is to study the logarithm of the simple gross return: 

rt = ln(1+ Rt ). This return does not have bounds and the multi-period return is the sum of one-period 

returns. We assume that rt are independent and identically distributed (iid) as normal with fixed 

mean and variance. Because the sum of iid normal random variables is normal, the multi-period log 

return is also distributed as normal.
3
 

a. Distribution of returns  

It is always useful to visualize a plot of the return data for each time series; I have enlarged the 

Global Index. 

 

 

                                                           
1
 Index data is from the FTSE EPRA NAREIT INDEX series. 

2
 I collaborated on this section with an independent statistician Nikolov Consulting. 

3
 Just trust me on this one I am a doctor. 



 

 

Before we study the distribution properties of time series, we have to introduce 4 definitions and 

some statistical tools. Let X be a random variable, the mean or expectation of X measures the central 

location of the distribution. The standard deviation measures the variability of X. An alternative 

measure of variability is the coefficient of variation (C.V.) which expresses the variability in reference 

to the size of the mean. The skewness summarizes the extent of asymmetry; the value of 0 is 

associated with a perfectly symmetrical distribution. The kurtosis shows the tail thickness compared 

to a normal distribution. The excess of kurtosis (positive value), or heavy tails, implies that the 

distribution puts more mass on the tails than a normal distribution does. In practice, this means that 

a random sample from such distribution tends to contain more extreme values. Since the normal 

distribution has a skewness of 0 and a kurtosis of 3, for convenience, we define the excess kurtosis 

which is a deviation of 3 from the initial kurtosis (K-3). 

Table 1    Summary Statistics, using the observations 2003/09/29 - 2009/12/28 

Variable Mean Median Minimum Maximum Std. Dev. C.V. Skewness Ex. 
kurtosis 

ld_Australia_RE -0.00157284 0.00129424 -0.211446 0.195455 0.0404248 25.7018 -0.703500 5.71205 

ld_Hong_Kong_RE 0.00256135 0.00188310 -0.212489 0.201659 0.0493769 19.2777 0.0825908 2.35325 

ld_Japan_RE 0.000826931 0.00368936 -0.189667 0.144885 0.0532357 64.3774 -0.287019 1.00578 

ld_Singapore_RE 0.00218182 0.00389158 -0.178759 0.162872 0.0453824 20.8002 -0.0496098 2.53545 

ld_US_RE 0.000365363 0.00236578 -0.257577 0.346530 0.0528804 144.734 0.316302 8.61486 

ld_Canada_RE 0.000606820 0.00394257 -0.146246 0.103707 0.0302338 49.8234 -0.531200 3.38092 

ld_Europe_RE 0.000248720 0.00474475 -0.169341 0.139991 0.0361285 145.258 -0.701197 4.38626 

ld_UK_RE -0.000322428 0.00378722 -0.201763 0.177815 0.0426537 132.289 -0.407689 4.51519 

ld_Global_RE 0.000846797 0.00421862 -0.218064 0.149542 0.0376828 44.5004 -0.593025 5.62462 

 

From Table 3 we make the following observations:  

1) The mean and median of the weekly return series is close to zero. 
2) The minimum and the maximum of a return can be substantial. The US index has the largest 

range, Max-Min, 60.4% (0.346+0.258).  
3) Japan and US indices have the highest standard deviations.  
4) Skewness is not a problem, in absolute value it is very close to 0.  

5) Indices tend to have high excess kurtosis. The US index has the highest kurtosis with the time 
series containing a lot of extreme points.  
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To test the normality of distributions, we could do a visual check of the sample distribution 

matched with the normal distribution and provide a Doornik-Hansen test of normality. This test 

combines the skewness and the kurtosis. The null hypothesis, H0 , is the normality of the 

distribution. The test is distributed as a chi-squared random variable. We reject the null 

hypothesis at alpha significance level if and only if the p-value of the test is less than the 

significance level alpha. For information, the textbook definition of p-value is the probability of 

the test statistic being at least as extreme as the one observed given that the null hypothesis is 

true. A small p-value is an indication that the null hypothesis is false.  

The table below shows the Doornik-Hansen test results: 

Series Weekly 

ld_Australia_RE: test = 128.385, with p-value 1.32286e-028 

ld_Hong_Kong_RE: test = 50.9872, with p-value 8.4776e-012 

ld_Japan_RE: test = 12.9588, with p-value 0.00153476 

ld_Singapore_RE: test = 57.3371, with p-value 3.54325e-013 

ld_US_RE: test = 294.341, with p-value 1.21526e-064 

ld_Canada_RE: test = 66.6262, with p-value 3.40655e-015 

ld_Europe_RE: test = 83.9866, with p-value 5.78805e-019 

ld_UK_RE: test = 115.379, with p-value 8.82405e-026 

ld_Global_RE: test = 139.082, with p-value 6.29199e-031 

 

Not surprisingly, all tests reject the null hypothesis that the log returns are normally distributed 

because all p-values4 are close to 0.  Indeed, this is consistent with the analysis from point 5 above. 

The high positive kurtosis confirms a lot of extreme values in the time series.  

I think the graphical approach will help us understand the results. 

  

                                                           
4
 You are excused if you thought that those p-values were large and not close to zero. 
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The black line represents the normal distribution with the same mean and standard deviation as the 

sample index. The plots or bins indicate that the normality assumption is questionable for weekly log 

returns. The empirical density function has a higher peak around its mean, but fatter tails than that 

of the corresponding normal distribution. In other words, the empirical density function is taller and 

skinnier, but with a wider support than the corresponding normal density.   

Finally, my personal favourite topic when dealing with the distribution of returns is the question of 

randomness. The question needs to be reformulated to find out whether the time series of log 

returns = white noise?5 The answer is no. To find this out we use a correlogram which is another way 

of saying that we run a series of correlations against their own original time series with increasing 

lags, the equation is an Autocorrelation Function (ACF).  

Pay attention to the blue bands. The red sticks are the correlations. If the time series is white noise, 

the red sticks should be within the blue bands. As you can visually see some markets are almost 

random while others are far from random.  

                                                           
5
 White noise is a random signal (or process) with a flat power spectral density. In other words, the signal 

contains equal power within a fixed bandwidth at any center frequency. Source: Wikipedia 
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b. Correlation Analysis  

We look at 2 different angles in our analysis. The first one is a look at just the various real estate 

indices; we then look at the association between the real estate (RE) indices and their broad country 

indices. The statistical tool we use is the correlation. The correlation varies between -1 and 1; if the 

value approaches -1, there is a perfect negative correlation, if the value approaches 1, the 

correlation is perfectly positive.  

Table 2, Correlation coefficients, using the observations 2003/09/29 - 2009/12/28 
5% critical value (two-tailed) = 0.1085 for n = 327 

Indices 
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ld_Australia_RE 1.00 0.46 0.45 0.56 0.30 0.49 0.51 0.47 0.57 

ld_Hong_Kong_RE 0.46 1.00 0.53 0.71 0.38 0.48 0.49 0.43 0.68 

ld_Japan_RE 0.45 0.53 1.00 0.61 0.26 0.48 0.53 0.49 0.60 

ld_Singapore_RE 0.56 0.71 0.61 1.00 0.35 0.51 0.54 0.48 0.67 

ld_US_RE 0.30 0.38 0.26 0.35 1.00 0.63 0.58 0.57 0.85 

ld_Canada_RE 0.49 0.48 0.48 0.51 0.63 1.00 0.72 0.66 0.78 

ld_Europe_RE 0.51 0.49 0.53 0.54 0.58 0.72 1.00 0.94 0.79 

ld_UK_RE 0.47 0.43 0.49 0.48 0.57 0.66 0.94 1.00 0.75 

ld_Global_RE 0.57 0.68 0.60 0.67 0.85 0.78 0.79 0.75 1.00 

 
The table below shows the correlation between each Real Estate Index and their broad country 

index.  

Table 3, Correlation coefficients, using the observations 2003/09/29 - 2009/12/28 
5% critical value (two-tailed) = 0.1085 for n = 327 
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ld_Australia_RE 0.57 0.43 0.42 0.67 0.50 0.50 0.43 0.53 0.45 

ld_Hong_Kong_RE 0.68 0.58 0.57 0.64 0.76 0.63 0.58 0.86 0.62 

ld_Japan_RE 0.60 0.44 0.48 0.61 0.57 0.78 0.49 0.50 0.52 

ld_Singapore_RE 0.67 0.54 0.58 0.70 0.80 0.65 0.61 0.71 0.61 

ld_US_RE 0.85 0.81 0.52 0.46 0.47 0.39 0.63 0.50 0.65 

ld_Canada_RE 0.78 0.68 0.65 0.62 0.55 0.55 0.65 0.56 0.69 

ld_Europe_RE 0.79 0.71 0.64 0.63 0.60 0.61 0.76 0.62 0.82 

ld_UK_RE 0.75 0.67 0.59 0.59 0.55 0.54 0.70 0.56 0.74 

ld_Global_RE 1.00 0.86 0.72 0.73 0.72 0.67 0.78 0.76 0.82 



From the above tables we could draw the following conclusions: 

- All correlations are positives. This means that all indices behave the same way, all log returns 
go up at the same time and all go down at the same time. This seems to be a globalization 
effect. The sensitivity to the movement is described by the beta.  

- Each countries broad stock market index matches with strong correlations: 
o Hong Kong RE displayed the highest correlation with its broad index the Hang-Seng 

with a score of 0.86; 
o Canada scored the lowest with, 0.65; 

 

c. Regression Analysis  

I believe it is very important to take a deeper look at the relationship between the RE index which is 

the independent variable and the dependent variable being the country index. The statistical ratio R-

Squared measures how much of the movement in the RE index can be explained/forecasted by 

observing the country index. The calculation of R² for the purposes of this exercise is done using a 

simple regression OLS (ordinary least squares) Model. The tighter the scatter is to the regression line 

the higher the R² ratio. 

Australia = R-squared 0.45   Hong Kong = R-squared 0.75 

  

Japan = R-squared 0.61    Singapore = R-squared 0.64 

  

  

-0.15

-0.1

-0.05

 0

 0.05

 0.1

 0.15

-0.08 -0.06 -0.04 -0.02  0  0.02  0.04  0.06  0.08

ld
_

A
u

s
tr

a
lia

predicted ld_Australia

actual = predicted

-0.4

-0.3

-0.2

-0.1

 0

 0.1

 0.2

 0.3

-0.15 -0.1 -0.05  0  0.05  0.1  0.15

ld
_

H
o

n
g

_
K

o
n

g

predicted ld_Hong_Kong

actual = predicted

-0.25

-0.2

-0.15

-0.1

-0.05

 0

 0.05

 0.1

 0.15

 0.2

-0.1 -0.08 -0.06 -0.04 -0.02  0  0.02  0.04  0.06  0.08

ld
_

J
a

p
a

n

predicted ld_Japan

actual = predicted

-0.2

-0.15

-0.1

-0.05

 0

 0.05

 0.1

 0.15

 0.2

-0.1 -0.05  0  0.05

ld
_

S
in

g
a

p
o

re

predicted ld_Singapore

actual = predicted



US = R-squared 0.66    Canada = R-squared 0.43 

  
 

Europe = R-squared 0.67   UK = R-squared 0.50 
 

  

There is a lot more information I can include under regression, and I will hopefully start presenting a 

few regression models under the Forecasting section during the course of the next few months. 
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2. Benchmark Relationship  
This section deals with an orientation towards how the different countries data series interact with 

the global benchmark. As global players we have simplified our analysis to only consider the index 

for each country and do not look at individual stocks, we have also narrowed our universe to only 8 

countries excluding the global index, as these indices represent more than 90% of the global 

universe. I have included the Bond index (US long bond index) for illustration purposes to display a 

weaker short/medium term relationship than I believe many expect.  

Table 4 

  

There is a lot of important information to absorb in this table with the statistics being driven by each 

countries relationship with the Global index; however, there are a few things I like to focus on 

specifically. The Beta which explains the sensitivity of each index towards the benchmark (Global), 

the Correlation, and the R-Squared ratio which quantifies how much relevance the benchmark plays 

in the Beta calculation. Table 5, is a visual representation of Table 4, and is calculated by doing a 

regression of the CAPM (capital asset pricing model) equation. 

Table 5 

 



SECTION 2:  FORECASTING 
This section will be broken into 2 components the first one will look at technical analysis and the 

second will be a more statistical valuation approach.6  

1. Technical Analysis 7 
There is a lot of analysis I can add in this section, I have decided to only include a few technical 

indicator results8. The indicators used are amongst the most commonly used in the industry, and 

where possible I have included their back-tested results9. I have avoided using our (Velocity) 

proprietary indicators so as to avoid any bias and of course to keep you guessing. The index scaling 

for all the charts is semi-log10.  
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Elliott Wave Commentary:

There are 2 feasible ways of counting the move down from the Dec 2007 highs to Jan 2009 lows - both are bearish.

The preferred way is to count a 5 wave move down representing only wave 1 of the higher degree count, the alternative

is to count the 5 waves as wave A of the higher degree wave count. For now it is unimportant as both call for the Jan 09 

lows to be violated.

We are currently experiencing a strong corrective bounce off the lows, what is important to note is that we have been unable 

to even reach the Fibonacci 23.6% retracement of the highs. Momentum has been diverging for months, with little volume 

supporting this rally.

From an Elliott Wave point of view there is sufficient wave structures in place for a

swift downdraft to enter this market.

the breaking of this trendline may

be very significant. Take note how it

has been re-tested after being broken.
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6
 The Canadian Real Estate Index has been excluded from the statistical analysis in this section due to data unavailability from SNL on the 

index series. 
7 This commentary is not a recommendation to buy or sell, but rather a guideline to interpreting the specified indicators.  The information 
contained herein is believed to be reliable but the accuracy or completeness is not guaranteed.  This information should only be used by 
investors who are aware of the risk inherent in securities trading.  Equis are the providers of the (TA) code and accepts no liability 
whatsoever for any loss arising from any use of this expert addin or its contents. 
8
 Unfortunately SNL Financial does not yet have a Canadian REIT Index series, in next months report I will include Canada by using the FTSE 

time series. 
9
 L Ǝƻǘ ƭŀȊȅ ōȅ ǘƘŜ ǘƛƳŜ L Ǝƻǘ ǘƻ ǘƘŜ ¦Y ƳŀǊƪŜǘǎΣ ŀƴŘ ǿŀǎƴΩǘ ǎǳǊŜ ƛŦ ǘƘŜ ōŀŎƪ-tests would be found useful, I will probably automate the back-

test  reports next month. 
10

 a semi-log graph or semi-log plot is a way of visualizing data that is changing with an exponential relationship. Semi-log scales are 

useful for long-term charts to gauge the percentage movements over a long period of time. Large movements are put into perspective. 

http://en.wikipedia.org/wiki/Exponential_distribution





































































