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Background 

• Munich, Germany controls rent levels to not exceed Òthe 
commonly accepted rent for a housing comparable as of 
size, equipment and locationÓ excessively 
• Necessity to model the rent prices for this task
• Data from 2003 contains rents, location and attributes 

based on an ofÞcial survey
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Goals of Study

¥ Discover patters in descriptive attributes associated with 
housing

¥ Investigate influences of various covariates and their 
combinations on the rent
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Description of Data

¥ Rent (in Euros per month)

¥ Size (in m#)

¥ Num. Rooms (excludes kitchen and bath)

¥ Built
Ð year in which the construction of the building was completed

¥ District, District No.
Ð name and number of the district of Munich in which the dwelling is located

¥ Neighborhood
Ð average, good or best as defined by the city of Munich based on the location

¥ Warm Water (in house yes/no)

¥ Central Heating (yes/no)

¥ Tiled Bath (yes/no)

¥ Plus Bath (additional, unusual amenities in the bath - yes/no)

¥ Plus Kitchen (additional amenities in the kitchen - yes/no)
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Analysis

• First look
– histogram of Built
– barchart of binary attributes and Neighborhood

• Influences on Rent
– barchart of Number of Rooms, color brush
– scatterplot Rent vs Size, add linear model
– spinogram of derived Rent/m#
– histogram of Rent (select high), spinogram of Built
– boxplots Rent by binary attributes and Neighborhood
– mosaic plot of all binary variables

• Spatial analysis
– aggregated data averaged per district
– scatterplot Mean Rent vs Neighborhoods, Ratio Central Heating vs Built
– maps, weighted by Mean Rent, Neighborhoods, Mean Built, Central 

Heating 
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Further Analysis

• Simple linear model Rent = Size + !
• Look at residuals
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Residuals are correlated with  the age of the housing. The model overestimates 
the rent in old houses and underestimates the rent in more recent houses.
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FIGURE E.1
Histogram of the residuals of the linear model Rent=Size+! and spino-
gram of Built. Residuals > " are brushed in red and < " in blue.

interaction of Built and Size to the model and obtain a better Þt. The
model can be expressed in R as follows:
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Welcome to the second regular issue of R News
for 2006, which follows the release of R version
2.4.0. This issue reflects the continuing growth in
R’s sphere of influence, with articles covering a wide
range of extensions to, connections with, and ap-
plications of R. Another sign of R’s growing popu-
larity was the success and sheer magnitude of the
second useR! conference (in Vienna in June), which
included over 180 presentations. Balasubramanian
Narasimhan provides a report on useR! 2006 on page
45 and two of the articles in this issue follow on from
presentations at useR!.

We begin with an article by Max Kuhn on the
odfWeave package, which provides literate statisti-
cal analysis ˆ la Sweave, but with ODF documents as
the medium, rather than TEX documents. Next up is
Jim Lemon with an introduction to his plotrix pack-
age for producing a variety of plot customisations.
From graphical output to graphical user interfaces,
Adrian Bowman, Crawford, and Bowman describe
the rpanel package (introduced at useR!) which pro-
vides a friendlier wrapper on the tcltk package, with
some nice examples of simple interactive graphics.

Matthew Pocernich takes a moment to stop and
smell the CO2 levels and describes how R is involved
in some of the reproducible research that informs the
climate change debate.

The next article, by Roger Peng, introduces the
filehash package, which provides a new approach
to the problem of working with large data sets in R.
Robin Hankin then describes the gsl package, which
implements an interface to some exotic mathematical
functions in the GNU Scientific Library.

The final three main articles have more statistical
content. Wolfgang Lederer and Helmut Küchenhoff
describe the simex package for taking measurement
error into account. Roger Koenker (another useR!
presenter) discusses some non-traditional link func-
tions for generalised linear models. And Víctor Leiva
and co-authors introduce the bs package, which im-
plements the Birnbaum-Saunders Distribution.

In other contributions, Susan Holmes provides a
book review of Fionn Murtagh’s book “Correspon-
dence Analysis and Data Coding with Java and R”
and Uwe Ligges provides an R Help Desk article on
how to find the source code behind an R function.

The issue ends with our regular updates on
changes to R itself, new packages on CRAN, new
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> m<-lm(Rent ˜. + Size*Built -District -Rent.per.sqm, rent)

> summary(m)

...

Coefficients:

Estimate Std.Error t value Pr(>|t|)

(Intercept) 1.45e+03 8.21e+02 1.774 0.0762

Size -4.25e+01 1.00e+01 -4.247 2.26e-05

Built -8.45e-01 4.20e-01 -2.012 0.0443

Num..Rooms -3.32e+01 6.42e+00 -5.172 2.54e-07

Neighborhoodgood 5.38e+01 6.99e+00 7.706 2.01e-14

Neighborhoodbest 1.44e+02 2.29e+01 6.269 4.43e-10

Warm.WaterYes 1.63e+02 2.12e+01 7.684 2.37e-14

Central.HeatingYes 7.39e+01 1.45e+01 5.097 3.76e-07

Tiled.BathYes 4.29e+01 8.65e+00 4.957 7.73e-07

Extra.BathYes 4.87e+01 1.20e+01 4.067 4.94e-05

Premium.KitchenYes 1.11e+02 1.30e+01 8.514 < 2e-16

Size:Built 2.58e-02 5.15e-03 5.018 5.68e-07

...

Residual standard error: 150.1 on 2041 degrees of freedom

Multiple R-Squared: 0.6281, Adjusted R-squared: 0.6261

F-statistic: 313.4 on 11 and 2041 DF, p-value: < 2.2e-16

Adding District as a factor yields no signiÞcant improvement over the
above model. Interestingly, the original report was modeling the rent per
m2, which is problematic, as we have seen, due to the relationship of rent
and size.
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Further Analysis (cont.)

• Add Size " Built interaction to a full model
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> m<-lm(Rent ÷. + Size * Built - District - Rent.per.sqm, rent) 
> summary(m) 
... 
Coefficients: 
                   Estimate Std.Error  t value  Pr(>|t|) 
(Intercept)        1.45e+03  8.21e+02   1.774     0.0762 
Size              -4.25e+01  1.00e+01  -4.247   2.26e-05 
Built             -8.45e-01  4.20e-01  -2.012     0.0443 
Num..Rooms        -3.32e+01  6.42e+00  -5.172   2.54e-07 
Neighborhoodgood   5.38e+01  6.99e+00   7.706   2.01e-14 
Neighborhoodbest   1.44e+02  2.29e+01   6.269   4.43e-10 
Warm.WaterYes      1.63e+02  2.12e+01   7.684   2.37e-14 
Central.HeatingYes 7.39e+01  1.45e+01   5.097   3.76e-07 
Tiled.BathYes      4.29e+01  8.65e+00   4.957   7.73e-07 
Extra.BathYes      4.87e+01  1.20e+01   4.067   4.94e-05 
Premium.KitchenYes 1.11e+02  1.30e+01   8.514     <2e-16 
Size:Built         2.58e-02  5.15e-03   5.018   5.68e-07 
... 
Residual standard error: 150.1 on 2041 degrees of freedom 
Multiple R-Squared:0.6281, Adjusted R-squared: 0.6261 
F-statistic: 313.4 on 11 and 2041 DF, p-value:<2.2e-16
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