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Assignment 

The object and contents of the external audit 

 Orava Asuinkiinteistörahasto Oyj, also known as Orava Residential REIT, 

Orava Rahasto, or Orava, has requested an external audit statement 

from Realia Management Oy (Realia).  

 The purpose of the audit is to independently ascertain the balanced and 

quality and the true and fair treatment of the data and the results in re-

spect to all parties involved.  

 The object of audit is the automated property valuing model by Orava 

Residential REIT. 

 The purpose of the automated valuation model is to define a market val-

ue for the properties owned by the Orava fund. The audit of the model is 

thus limited to the use of the model for the defining of market value for 

the afore mentioned portfolio at the time of the audit. 

 The audit is based on the data and information obtained from Orava and 

other sources, in part verified against each other. 

Contents 

 The audit includes the processes from data collection to result reporting. 

The following are analysed: the quality of data and other source material; 

modification and imputing of data; models and their qualities; modelling; 

and result reporting. 

 The audit is based on valuation Orava valuation model 2012:03. For addi-

tional evaluation, previous model results have been employed.  
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Regression models in property valuation 

About regression models 

The Orava property valuation model is based on a hedonic regression using 
a transformed linear ordinary least squares method. 

 When using any advanced modelling techniques with real world implica-

tions there are often trade-offs between model effectiveness and ease of 

understanding. In regression analysis, the use of linear-estimators (ordi-

nary least squares) with their possible transformations is commonplace 

due to their established position in the scientific community. 

 The use of linear estimators hinges upon several assumptions concerning 

the modelling data. Many of these assumptions are often violated to 

some degree for convenience. When estimating the quality of the model, 

much of the effort needs to be directed towards defining the degree and 

effect of these violations. These violations are also a reason why poten-

tial outliers should be treated with additional suspicion as they may be an 

indication of a serious model specification error. 

 In theory, the use of robust estimators provides superior results over in-

dustry standard linear or log-linear regressions in cases where data is 

suspect. However, those with even rudimentary skills in regression anal-

ysis will have a much better chance of recognising a good or a seriously 

faulty regression when it follows industry practice, and therein lies the 

power of (transformed) linear regressions over lesser known variants. 

Even those considered to be top professionals in the field appreciate the 

simplicity and ease of use and often rely on linear models due to the intu-

itiveness of the modelling, thus reducing the risk of human error in model 

specification. 

In the case of Orava, the need for transparency outweighs the few benefits 
that alternative models can provide. Thus ordinary least squares model is 
considered to be the preferred form of the regression model. 
 

 
Furthermore, the following properties of the model can be considered im-
portant in evaluating a model: 

 unbiased 

 efficient 

 a reasonable level of coefficient of determination, or R² 

 a low level of heteroscedasticity 

 a low level of autocorrelation 

 reasonable variance of residuals 

 
The above are key properties of the model in establishing the quality of the 
regression model. However, in the application of regression theory, one must 
also take into account the real world constraints.  In real property modelling, 
the unquantifiable number of variables affecting price formation can prove 
challenging. Micro-locational aspects are particularly problematic, while 
some, such as the size property, are more easily quantifiable. Thus many of 
the challenges in data collecting and its subsequent modelling are evident in 
the properties of the final regression model. 
 
When the primary use for the model is price estimation, biasness is by far the 
most important property of the model. A non-biased model would suggest 
that a sample run for a set of typical properties is likely to achieve a figure, 
which, on average, is no higher or lower in value than their true price. Typi-
cally, a more obvious problem in real property modelling is heteroscedastici-
ty, suggesting that there are variables that have not been taken into account 
in the model in their correct form or that there may be an underlying mis-
specification related to eg. error terms. Problems with heteroscedasticity can 
manifest themselves in unexpected ways. Nonetheless most of the problems 
related to heteroscedasticity are typically seen at the very far reaches of the 
modelling sets, ie. in properties with extremely large or small floor area, or 
properties with exceptional locational attributes. 
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Automated valuation 

About automated valuation 

 The human intuition and the heuristic ability to weigh in important fac-

tors in value formation cannot be overlooked. In addition, while auto-

mated models are more likely to consider indications of micro-trends and 

typical market fluctuations as market evidence for a lasting trend, human 

intuition is more perceptual to the long-term trend and more likely to at-

tribute weak evidence for temporary property cycles within cycles. 

 The most obvious difference between automated valuation and tradi-

tional valuation is in cases of lacking market evidence. Professional valu-

ers are more likely to define market value according to the latest strong 

market evidence. However, an automated valuation model will typically 

extrapolate the existing trend even if there is no evidence of such trend. 

 Strength of an automated valuation model is the ability to divide the val-

ue into smaller denominators, whereby value is created through sums of 

its parts through hedonic analysis. It is also better at modelling micro-

trends that would otherwise go unnoticed.  

 Regression analysis requires a functioning market in its typical state. In 

the event of exogenous events with considerable impact on the market 

dynamics, for example a severe recession, a traditional valuation is a 

more suitable method for the defining of market value. 

 It is to be noted that the actual, eventual sales price is the market price. 

However, this market price can be either over- or underpriced compared 

to the market average. To understand the nature of a market value esti-

mate one should not expect the sales price to be exactly the same as the 

estimated value as this would be a highly unlikely event due to natural 

variation in price. Therefore single events of actual sales price cannot be 

considered a testament to the accuracy of the market value estimate. 

This is regardless of what valuation model has been used. 

 

 According to IVS, the definition of market value is the estimated amount 

for which a property should exchange on the date of valuation between a 

willing buyer and a willing seller in an arm’s-length transaction after prop-

er marketing wherein the parties had each acted knowledgeably, prudent-

ly, and without compulsion. 

 
While both types of valuation are acceptable as long as certain quality criteria 

are met, they are ultimately alternative views on the same value. Depending 

on the area under analysis, quality of data and the state of the market, one or 

the other method may be more accurate. However, as both values are likely 

to be within acceptable bounds of valuation accuracy assuming a typical 

market situation, it is best to take both methods of market value estimation 

as supporting evidence of true market price. 
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Orava automated valuation model 

Orava automated valuation model 

 As Orava Residential REIT is mostly the holder of what can be described 

as typical apartments in relation to the available database, the effect of a 

relatively small population, possible heterogeneity and the failure in cap-

turing value of potential outliers is somewhat mitigated. 

 Due to theoretical and practical challenges in real property modelling 

and its testing, it is important that a benchmark is used. In the case of 

Orava Residential REIT, the portfolio is also valued by an independent 

valuer (Realia) to which the results can be compared giving opportunity 

to discovery of potential problems. 

 The Orava model is a relatively short spanning time-series analysis, a 2-

year model, where the latest data is given the sufficient emphasis by de-

fault. 

Information on Orava models 

 There are seven assets (combinations of individual apartment assets) for 

which value is estimated through modelling. These assets reside in Tornio, 

Hämeenlinna, Sipoo, Hamina, Nurmijärvi and two in Lahti. The audit co-

vers the automated valuation of these assets in their respective areas. 

 In addition, there is one asset under construction at the time of audit 

(Kauniaisten Venevalkamantie 3).  

 There are eight models, two models for Sipoo and one model for the other 

cities. The Sipoo asset has both row house and block of flats apartments 

for which separate models have been created.  

 The models employ ordinary least square linear regression model where 

the dependent variable has undergone a natural logarithm transfor-

mation. The dependent variable is price per square meter in all models. 

 Independent variables are the following: size in square meters, age, condi-

tion, the existence of sauna, time of observation, location approximation 

based on postal codes and proximity dummy to the primary object of 

modelling. In addition, if single apartments have been sold from an asset, 

these are included as sales evidence adjusted by the prevailing bargaining 

range estimate. 

 The models use asking price data from which an average asking price es-

timate can be formed.  

 This asking price estimate is corrected by a bargaining range estimate. 

This results in a sales price estimate. 
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Data collection and data pre-processing 

Processes and audit 

The following depicts an approximation of the automated valuation process 
as followed by Orava Residential REIT.  
  

 

 

Data collection and data pre-processing 

 Orava Residential REIT has an agreement with Oikotie.fi for data sourc-

ing. 

 The data in question consist of information from real property display 

ads on Oikotie.fi, property related data from Population Register Centre 

and geocoding information from Oikotie.fi. 

 The data is downloaded directly from Oikotie.fi, enabling updates as fre-

quent as hourly. 

It is possible to automate the data acquisition to remove many of the outli-
ers and data entries with missing information. However, with the data 
available to Orava, this would lead to a severely truncated dataset with di-
minished regressional properties. For a sufficiently comprehensive dataset, 
data entries with missing information need to be imputed requiring addi-
tional labour and creating a potential source of bias. 

 

 Orava Residential REIT, in pre-processing the data, most incomplete data 

is imputed when feasible. This is done to all modelled areas, but with addi-

tional vigour to Tornio where available data is scarce. As imputing data is 

a somewhat arbitrary process, there is a possibility that this would intro-

duce bias if not done with the utmost care. 

 Furthermore, unrepresentative data is removed by placing bounds for ac-

ceptable values and obvious outliers are identified and removed. Building 

year requires careful discretion as in some of the data the year is ambigu-

ously referred as eg. building year, renovation year or extension comple-

tion year. 

Observed issues 

There may be multiple listings of the same apartment in the dataset. These 
observations are not removed and thus those properties that are typically 
overpriced and possibly re-listed will be overemphasised. The problem of 
multiple listing is due to dual challenges of labour intensity and the identifi-
cation problem; it can be hard to specify whether a re-listed apartment is in 
fact the same apartment. The inclusion of multiple-listed properties is likely 
to introduce a bias towards a higher level of modelled asking price compared 
to the true asking price of the modelling population. The effect of the bias is 
mitigated by employing the bargaining range adjustment in the post-
processing phase. 

Audit notes 

These process steps of data acquirement have been observed by the auditor 
on the computer owned by a member of the Orava organisation. The observ-
ing of the process covers data acquisition, data quality checking, imputation 
of missing data, removal of potential outliers, and finally data entry into the 
regression. The observation was done to the extent whereby it is possible to 
ascertain the quality, fairness and objectivity of practices. In particular, spe-
cial attention was directed to areas where arbitrary measures can be taken. 

Data 
collection 
and pre-

processing

Modelling
Modelling post-
processing and 

valuation
Reporting

Processes covered by audit
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Evaluation of models and parameters 

Analysis of model 

 There is weak evidence that the Tornio model may be positively biased 

by a slight margin. However, there is no obvious indication of any bias. 

 A far greater potential problem than the bias of the actual model in rela-

tion to the dataset is the available dataset that may or may not be repre-

sentative of the whole market that the model covers. 

 The problem above is greatly diminished by aggregating modelled asset 

prices at portfolio level. The portfolio is further tested against independ-

ent valuation and no significant bias has been detected. 

 Standard error of estimation is typical to real property price modelling 

with the given scope of dataset. 

 There is strong evidence of some degree of heteroskedasticity in all the 

models. The effect of heteroskedasticity appears to be largely contained, 

but remains an additional source of uncertainty. 

 

Analysis of the independent variables 

Model coefficient parameters are analysed.  By significance or by p-value 

one refers to the probability of the hypothesis that the variable coefficient 

is zero. Typically p-values ranging between 0.05 to 0.20 are considered to 

be threshold values below which the coefficient should be for it to be con-

sidered to be non-zero with a sufficient probability.  

 Size variable: the significance is low in Sipoo and Tornio models. This sug-

gests that there is very little evidence they have an effect on the price 

formation. However, the sign of the coefficients is consistent with the 

other models and the size-variable is accepted. There is multicollinearity 

present due to the cubic transformation. In the Tornio and Sipoo highrise 

model the collinearity may cause increased model instability. 

 Condition variable: excellent quality in all the models except Tornio. In 

Tornio condition dummies are all negative; excellent quality is of the 

wrong sign, but p-value suggests that is near zero. The problem is either in 

the wrong input in the dataset or it is capturing value from an undefined 

source for the observations.  

 Age variable: a cubic transformation has been performed. The age varia-

ble was significant in all the models and in most models polynomial trans-

formation pairs were also significant. There is multicollinearity present 

due to the cubic transformation. In the Tornio and Sipoo highrise model 

the collinearity may cause increased model instability.  

 Sauna variable: Significant in all but Sipoo models. The sign is of the same 

type as in the other models and the coefficient near zero.  
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Evaluation of models and parameters 
 

 Time-variables: the significance is largely dependent on two factors. First 

is the amount of observations, second is the amount of change in value 

along the passing of time. The low significance may not be an issue. 

 Area-variable: due to the possible homogeneity of the areas, heteroge-

neity within areas, and a small number of observations, it is expected 

that not all area variables pass the significance test. When the ratio of 

non-significant to significant area variables are compared, Sipoo was 

identified as a possible source of problems. 

 

Other considerations related to the models. 

In Tornio, the R² is very high. When comparing similar models to one anoth-
er, and one of them has obviously higher R², it usually means that either 

 The samples have fewer of the parameters that are not explained 

through the model, ie. the properties in the model are the basis for which 

people are willing to pay for the property. 

 There is less unexplained variance between prices while assuming the in-

clusion of all major value capturing modelling parameters, ie. there is less 

random variation which is not explained by the identified value factors 

used in the model. 

 The criteria of omission of unrepresentative data has been less strict, ie. 

less suitable data has been removed to improve statistics where in other 

cases the data subset would have been included. Usually this will in-

crease the accuracy and efficiency of the model, ie. give truer market 

values. It is also considered unethical comparable to the arbitrary meth-

od of cherry picking. 

 

 

 However, to our knowledge, there is no evidence of so called “cherry pick-

ing”. The market is more homogenous, with block of flats residing mainly 

in the centre areas and around Aarnitie. Buildings are clustered and ap-

pear to be by and large of similar type given their respective ages. 

 

About calibration 

 It is acceptable to have a coefficient calibration for the model to reach 

market valuation estimate. The only such coefficient used is bargaining 

range. The estimated model values are very close to market value valua-

tion by Realia and as such no further level-correction is deemed necessary.    
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Sensitivity analysis 

Sensitivity analysis 

With a limited number of observations, it can be challenging to pinpoint 
whether a price deviation shown by a valuation model is due to short-term 
price trends / property micro-cycles, or whether they are merely fluctua-
tions made visible by an artificially restricted dataset. As the dataset at 
hand represents only a fraction of the true market, there is less room for 
price-trend interpretation, and more room for error. For the purposes of 
sensitivity analysis, it is identified that the model results are most sensitive 
to the number of observations, and here we consider the effects of individ-
ual observations on the price function formation. The sensitivity analysis is 
formed by splitting the available observations into two random groups. 
These groups will have only half of the observations, randomly assigned. 
Ten model runs were performed and subsequent analysis made. 
 

Figure a. 

 

Figure b. 

 

 

 In estimating the accuracy of the Orava automated valuation model, a se-

ries of regression models were run on a trunctated dataset (figure a). In 

addition, the subsets were further averaged by models 1-10, models 1-5, 

models 6-10 and finally by models 1-10 employing only one half of the 

randomised dataset (a or b), as seen in Figure b. 

 The sensitivity analysis two purposes: one, it is an estimation of variance 

due to dataset restriction. Should the model price estimate vary consider-

ably, this is usually a sign of the model being very susceptible to a lack of 

sales data. Second, the restricted runs provide and estimation of inherent 

biasness of the model. Should the average estimation value of the runs 

amount to other than the run of the whole dataset, there is a possibility of 

a misspecification that is susceptible to the extent of available data. 

For all the models, only Tornio showed a possible slight bias based on data 

selection (average is +4 % split vs. whole). Due to data attrition, variance of 

the modelling run was particularly evident in areas with an already con-

strained dataset (Tornio, Hamina). What is notable however is the average 

figure of the runs, which remains close to that of the full set, or valuation by 

Realia. Thus, the model is not restricted to the good fit of the data as a 

whole, and is automatically corrected over time due to the relatively short 

temporal data span of the model (2 years). 

While as a whole, the area data can be considered sufficiently extensive at 

this moment, the sensitivity nevertheless proves that the model is suffering 

from an inherent high sensitivity to the number of observation and lies close 

to the minimum observation boundary. Should the data quality be compro-

mised, ie. by a reduction of samples, the dataset must be supplemented with 

additional sources. On a portfolio level, small changes in the extent of the da-

ta can be considered to have an acceptable impact on the quality of the valu-

ation model. 

% max ±15 % d(max) d(min) d(avg)

Hamina 25,0 % 23,2 % -15,6 % 1,1 %

Hämeenlinna 5,0 % 16,8 % -8,9 % 0,7 %

Poikkikatu 0,0 % 3,1 % -3,5 % 0,1 %

Pihtikatu 0,0 % 6,4 % -3,0 % 0,7 %

Nurmijärvi 0,0 % 6,5 % -7,5 % 0,1 %

Sipoo row houses 0,0 % 7,0 % -9,1 % -0,6 %

Sipoo block of flats 0,0 % 6,5 % -10,8 % -0,8 %

Tornio 40,0 % 28,0 % -25,4 % 3,8 %

Total 0,0 % 6,0 % -5,5 % 0,8 %

d(avg 1-10) d(avg 1-5) d(avg 6-10) d(avg a) d(avg b)

Total 0,8 % 0,5 % 1,0 % -0,6 % 2,2 %
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Accuracy evaluation 

Evaluation of accuracy against independent valuation 

In order to evaluate the accuracy of the Orava model, the model results are 
compared to property valuations carried out by an independent party. The 
latest such independent valuations are desktop valuations by Realia Man-
agement Oy, dated 1.6.2012, where the date of value is 31.12.2011. For 
comparison purposes, the matching results are extracted from the 2011:12 
Orava model. The model is largely unchanged when compared to the model 
2012:03. 
 
At the time of valuation, the following seven properties were valued: 

 

 
 
Realia has set the criteria against which to test the accuracy. One can find 
the employed criteria to the right. As no sub-portfolios have been defined 
by Orava or allocated by Realia, the criteria for sub-portfolios can be ig-
nored. For the December 2011 models, all defined criteria are met. 
 

In addition, the results from Orava model from 2011:06 were compared to 
the Realia desktop valuation of the same period. In these, two assets were 
over the limits as set in the criteria. These were Poikkikatu 5, Lahti (-18.1 %) 
and Aarnitie 13, Tornio (+16.0 %). These properties combined will go above 
limit of 20 % weight in the total portfolio. 

 
However, it is to be noted that the valuation model has been improved since, 
and the valuation model is within criteria bounds at portfolio level.  
 

Comparison criteria 

 For the whole portfolio, irrespective of the size of the portfolio, the sum of 

individual asset values must be within 5 % of the sum of asset values as 

valued by an independent valuer. 

 For a sub-portfolio, the sum of values must be within 7.5 % of the sum of 

values as valued by an independent valuer.  

 Single property assets (combination of multiple apartments at the same 

address) must be valued within 15 % of the equivalent valuation by an in-

dependent valuer. Of the entire set of property assets, at least 80 % must 

pass this criteria. 

The criteria have been defined by Realia and accepted by Orava. 
 

Orava valuation Realia valuation Diff.

Aulangontie 39, Hämeenlinna 2 157 309 2 000 000 7,9 %

Kirkkoniityntie 28, Sipoo 3 250 366 3 300 000 -1,5 %

Aarnitie 13, Tornio 2 913 157 2 900 000 0,5 %

Pihtikatu 5, Lahti 2 507 484 2 700 000 -7,1 %

Poikkikatu 4, Lahti 2 922 228 3 300 000 -11,4 %

Puurata 15-17, Nurmijärvi 4 616 415 4 300 000 7,4 %

Lavatie 6, Hamina 1 484 804 1 400 000 6,1 %

Portfolio level 19 851 763 19 900 000 -0,2 %

Orava valuation Realia valuation Diff.

Aulangontie 39, Hämeenlinna 1 751 095 1 900 000 -7,8 %

Kirkkoniityntie 28, Sipoo 2 968 788 3 300 000 -10,0 %

Aarnitie 13, Tornio 3 364 372 2 900 000 16,0 %

Pihtikatu 5, Lahti 2 577 900 2 600 000 -0,8 %

Poikkikatu 4, Lahti 3 274 011 4 000 000 -18,1 %

Puurata 15-17, Nurmijärvi 4 778 464 4 400 000 8,6 %

Lavatie 6, Hamina 1 549 757 1 400 000 10,7 %

Portfolio level 20 264 387 20 500 000 -1,1 %
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Model evaluation summary 

The criteria have been quantified in the following 

 For ease of presentation, the evaluation criteria are presented in the ta-

ble below. 

 The object of the audit is to evaluate whether the automated valuation 

model is sufficiently accurate and objective for market valuation of the 

Orava Residential REIT portfolio, a matter of pass or a fail. The portfolio 

valuation model, however, consists of several models and these models 

furthermore consist of different variables, each with their own proper-

ties.  

 Thus, the evaluation of the automated valua-

tion model is the evaluation of its parts giving 

emphasis to critical criteria. 

The criteria  

 Critical limit for number of observation; wheth-

er the model is close to the minimum dataset 

for an accurate value estimate. 

 Data quality; the existence of outliers, residual 

fit, etc. 

 Unbiasness; whether the estimated value, on 

average, equals the full population average as 

implied by the dataset. 

 R²; how well the model captures value. 

 Homoscedasticity; normality of error residuals. 

 Other properties of model; such as multicolline-

arity, coefficient significance, residuals, good-

ness of fit.  

 Accuracy against independent; see above. 

 Sensitivity; see above. 

Weighted criteria score 

The weighted total criteria score has been defined at 91 %. The figure works 
as a benchmark and suggests that there are some issues with the model. One 
must understand that any of the evaluation criteria can become critical to the 
functioning of the model should the estimate quality be out of the ordinary 
to a considerable degree. Thus, the weighted score is merely for the reader’s 
consideration and facilitation. 

 

Criteria table 

Criteria Weight Portfolio M1 M2/3 M4 M5 M6 M7 M8

Observation n. criticality ●●●●● 92 % 95 % 100 % 60 % 100 % 100 % 100 % 75 %

Data quality ●●● 100 % 100 % 100 % 100 % 100 % 100 % 100 % 100 %

Unbiasness ●●●●● 96 % 100 % 100 % 75 % 100 % 100 % 100 % 100 %

R² ●●● 94 % 100 % 75 % 100 % 100 % 100 % 100 % 75 %

Homoscedasticity ●●● 67 % 75 % 50 % 75 % 75 % 75 % 75 % 25 %

Other properties of model ●●● 92 % 100 % 75 % 75 % 100 % 100 % 100 % 100 %

Accuracy against independent ●●●●● 100 % (Portfolio within 5% bounds.)

Sensitivity ●●●● 80 % (Sensitivity issues Hamina, Tornio. At portfolio level ok.)

0,10 0,17 0,15 0,14 0,17 0,22 0,07

Weighted total criteria score 91 %

M1: Aulangontie 39, Hämeenlinna

M2/3: Kirkkoniityntie 28, Sipoo

M4: Aarnitie 13, Tornio

M5: Pihtikatu 5, Lahti

M6: Poikkikatu 4, Lahti

M7: Puurata 15-17, Nurmijärvi

M8: Lavatie 6, Hamina

Note: criteria include both quantitative and qualitative;

100 % suggests the absense of identified problems.

Model criteria have been weigthed by their market values 

relative to the portfolio market valuation.
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Post-processing 

Modelling post processing and valuation 

The regressional value estimate is used to attain the asking price value of 
each apartment where the values of single apartments are then aggregated 
without any corrections for quantity. Should a need arise to divest all the 
apartments in one go, there is likely a need for a correction multiplier.  
 
The estimated value is the asking price estimate, including the implied bar-
gaining range. The implied bargaining range is removed by using an esti-
mate of the range, which is then subtracted from the asking price estimate. 
This estimate of bargaining range has been produced by comparing actual 
transaction prices from Statistics Finland and data from Oikotie.fi, which 
are then adjusted by two months for improved match. 
 
After correcting for bargaining range, no further value modifications are 
done apart from possible rounding.  
 

Considerations related to the bargaining range 

 The bargaining range is the price difference between the asking price 

and the price for which the property eventually sells for. 

 In the model it was identified that there is a potential source of bias in 

the asking price level related to multiple listings. However, this is miti-

gated by the bargaining range. The bargaining range is calculated using 

the modelled asking price and actual sales data for the area. Thus, what-

ever bias is introduced in the asking price level will be largely removed 

through employing the bargaining range correction for actual market 

value. However, care should be taken as this bargaining range is implied 

and these computational values are applicable to the Orava valuation 

model only.  

 The bargaining range is a considerable source of uncertainty. Should the 

bargaining range be known with considerable precision, the time-period 

sufficiently short to mediate changes, and the area divided into relatively 

homogenous areas and applied only within these areas, many potential 

problems should not manifest. 

 Optimally, the bargaining range would be estimated for each homoge-

nous area. Due to the restrictions imposed by the data quality, the area 

data is aggregated and subsequently divided into two groups: large cities 

and smaller cities or towns. 

 For each area model, one of the two bargaining correction ranges is used. 

The use of averages does not pose problems in valuing at the whole port-

folio level. 

 In model valuation of multitenant apartment blocks (multi-storey), only 

asking price data for multi-storey is used. Should the property under valu-

ation be of any other type, data for terraced houses and semidetached 

and detached houses are added to the dataset. 

 It is also theorised that the market values estimated through asking price 

correction would be leading actual future sales price. The leading effect 

would be in the range of a few months. 

 

The source for the used data for the estimation of bargaining range is 
Oikotie.fi and Statistics Finland. 
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Reporting and list of attachments 

Reporting 

From the point of view of this audit, the purpose of reporting is to convey 
the market value as objectively and accurately as possible at the level of de-
tail and depth deemed suitable considering the audience. 
 
The following must be stated clearly and objectively: 

 The process in its rudimentary form how the market value estimate is at-

tained. 

 Market value, per individual asset (a combination of apartments at a sin-

gle location), per portfolio, in local currency and as %-change. 

 Historical data of market value to the extent where potential fluctuations 

in estimated short-term price trends can be discerned. 

 The current and historical bargaining range estimations. 

 Applicable, easy-to-understand indicators of model quality and their ex-

planations, such as standard errors and goodness of fits. 

 In addition, the inclusion of an audit summary, if available and deemed 

suitable. 

 

The auditors have gone through the materials. Orava Residential REIT are 
committed to reporting objectively and accurately and are in line with the 
afore mentioned reporting criteria. 
 

 

List of attachments 

The inclusions of the following attachments are at the discretion of Orava 

Residential REIT: 

 Employed models 

 Extensive set of statistical tests, descriptions and analyses 

 Detailed process of bargaining range estimate formation 

 Input data description sheet 

 Summary of the audit statement in Finnish 
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Audit statement 

Audit statement 

 We have audited the automated valuation model of Orava Residential 

REIT as of 27th of May, 2012 and the related data, processes, reporting 

and work methods at the time of audit.  

 A prerequisite for applicability of the model is a normal and functioning 

market. For the purposes of this audit, a normal and functioning market 

is defined as a market situation where predictability to a conventional 

degree is possible. Should the market observations be atypical in their 

quantity or quality, or the market situation is considered volatile, pre-

dictability cannot be considered conventional.  

 There are certain issues in the used models. These are covered in the 

previous sections of the audit. In the current form of the automated val-

uation model, with comparable data, the valuation of the Orava portfolio 

is sufficient in accuracy, balance and fairness in valuing market value at 

complete portfolio level. 

 The audit is based on examining and testing the functioning of the valua-

tion model, reviewing the model forming process and studying work 

methods in in detail. The conclusions are based on the data and infor-

mation obtained from Orava and other sources, in part verified against 

each other. 

 While Realia’s responsibility is to offer a statement based on the audit, 

the final responsibility of the automation valuation model lies with Orava 

Residential REIT. 

 

 

 The audit covers data acquisition, data pre-processing, modelling, model 

post-processing and reporting of result. 

 We have found the processes, methods and work practices in forming the 

automated valuation model to be of sufficient standard to attain an objec-

tive measure of market value within standard valuation accuracy. 

 We have found the extent and quality of data to be sufficient quality for 

the formation of the models as at 31.3.2012. Should the quality of data, as 

a whole, remain at the same level, and employing equal practices, we 

have reason to believe that future models will continue to provide a fair 

and balanced estimate of market value. 

The auditors have independently ascertained the quality, balance and the 

true and fair treatment of the data and the results in respect to all parties in-

volved. 

The auditors have found the processes and models to follow good practices, 

to be of reasonable accuracy for the purposes of market value estimation, 

and the result reporting to be objective and fair in nature. 

 

Helsinki 27.5.2012 
 
 
Jamie Donovan 
Analyst 
BSc(Tech) 
 
Seppo Koponen 
Director 
M.Sc (Tech.), Authorized real estate valuer, MRICS 
 


