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Today’s content

• Growing deed for indicators in small domains

• Accurate estimations are challenging

• Approach that utilizes information in multiple ways: HMTS

• R-package: REPS

• Applied in below statistics:

• House prices, municipalities

• Land prices

• Argiculture prices
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• Markets often show regional dynamics

• Users demand figures that represents their case

• Eurostat requests for more statistics at regional level

Need for regional statistics

↑ 5.2%

€
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Adjusting for quality in the mix of sold property is a must
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Median

Prices have doubled between ‘95 and ‘01

Lots of transaction noise during the GFC
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Common methods don’t deliver accurate estimations
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Median Hedonic Fisher

Common method still 
provides volatile estimations

Example: 
Q3 ↓ 32%
Q4 ↑ 21%
Q1 ↓ 13%
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New approach is more effective in identifying trends

0

100

200

300

400

500

600

1
9

9
5

Q
1

1
9

9
5

Q
4

1
9

9
6

Q
3

1
9

9
7

Q
2

1
9

9
8

Q
1

1
9

9
8

Q
4

1
9

9
9

Q
3

2
0

0
0

Q
2

2
0

0
1

Q
1

2
0

0
1

Q
4

2
0

0
2

Q
3

2
0

0
3

Q
2

2
0

0
4

Q
1

2
0

0
4

Q
4

2
0

0
5

Q
3

2
0

0
6

Q
2

2
0

0
7

Q
1

2
0

0
7

Q
4

2
0

0
8

Q
3

2
0

0
9

Q
2

2
0

1
0

Q
1

2
0

1
0

Q
4

2
0

1
1

Q
3

2
0

1
2

Q
2

2
0

1
3

Q
1

2
0

1
3

Q
4

2
0

1
4

Q
3

2
0

1
5

Q
2

2
0

1
6

Q
1

2
0

1
6

Q
4

2
0

1
7

Q
3

2
0

1
8

Q
2

2
0

1
9

Q
1

2
0

1
9

Q
4

2
0

2
0

Q
3

2
0

2
1

Q
2

2
0

2
2

Q
1

2
0

2
2

Q
4

2
0

2
3

Q
3

2
0

2
4

Q
2

2
0

2
5

Q
1

2
0

2
5

Q
4

Median Hedonic Fisher HMTS

New approach provides more 
accurate representation of 
underlying market trends
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Practical

• Stable index

• No continuous revisions

• Early detection of turning points

Methodological

• Identity

• Time reversal

• Circularity

What makes indices for small domains publishable?
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New approach: HMTS

Hedonic imputation

Multilateral calculation

Time series re-estimation

Splicing

PRICE INDEX

Article in the Journal of 
Official Statistics
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What?

Estimate prices with
one base period

Why?

Correct for quality 
of sold real estate

Side effect:

If observations are few and heterogeneous: 
inaccurate estimations

Step 1: Hedonic imputation

Ƹ𝑝1(0)  =  𝛼 + 𝛽𝑎
1𝑥𝑎

0 + 𝛽𝑎
1𝑥𝑎

0+𝛽𝑛
1𝑥𝑛

0

Model 
estimations of 

reporting period
Characteristics 
of base period
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What?

Estimate prices with 
all possible base periods

Why?

Limit the importance 
of the first period

Side effect:

Revision after adding one period

Step 2: Multilateral calculations
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What?

Improve estimations
with Kalman filter (smoothen)

Why?

Previous estimations contain
transaction noise

Side effect:

Revision after adding one period

Step 3: Time series re-estimation

B
C

A
D
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What?

Use estimations
within a window

Why?

Limit revisions of all 
periods to just a few periods

Side effect:

Index does not formally pass all methodological tests

Stap 4: Splice
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Earlier detection of turning points
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HMTS not subject to drift
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HMTS not subject to drift
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HMTS not subject to drift
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HMTS not subject to drift
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Smaller error margins



Use of HMTS in official statistics

• House price indices for municipalities

• Land price indices

• Agriculture price indices

Soon:

• Commercial real estate price indices
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Calculation with R-package REPS

• REPS: Real Estate Price Statistics

• Published by CBS on CRAN

• Calculates multiple methods

• Calculates diagnostics, necessary to assess model quality
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Calculation with R-package REPS
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Calculation with R-package REPS



Calculation with R-package REPS



Calculation with R-package REPS
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Calculation with R-package REPS
## This script demonstrates the possibilities of the package REPS (Real Estate Price Statistics).

## Below script uses test data that is included in the package.

## To calculate indices, replace test data for real data and run below functions!

# Install and load package | Show package information

install.packages("REPS")

library(REPS)

?REPS

# Load data

Tbl_data = REPS::data_constraxion

# Calculate price indices

Tbl_indices = REPS::calculate_hedonic_index(                method = c("fisher","hmts", "laspeyres", "paasche", "repricing", 

               "timedummy", "rolling_timedummy"),

                                              dataset = Tbl_data,

                                              period_variable = "period", 

                                             dependent_variable = "price",

                                             numerical_variables = c("floor_area", "dist_trainstation"),

                                             categorical_variables = c("neighbourhood_code", "dummy_large_city"),

                                             reference_period = "2015",

                                             number_of_observations = FALSE,

                                             periods_in_year = 4,

                                             number_preliminary_periods = 3,

                                             window_length = 5)

# Plot price indices  

REPS::plot_price_index(Tbl_indices)

# Calculate regression diagnostics

Tbl_diagnostics = REPS::calculate_regression_diagnostics( dataset = Tbl_data,  

  period_variable = "period",  

  dependent_variable = "price",  

  numerical_variables = c("floor_area", "dist_trainstation"),  

  categorical_variables = c("neighbourhood_code", "dummy_large_city"))

# Plot regression diagnostics

REPS::plot_regression_diagnostics(Tbl_diagnostics)

# N.B. in case of an error regarding 'figure margins': increase the size of the plot pane



Conclusions

• HTMS balances all needs for official statistics

• HMTS is already used for house prices, land prices and 
agriculture prices and will soon be used for commercial real 
estate prices

• However, method could be difficult to implement 

• Therefore, our REPS package is published on CRAN
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Questions?

dr. Farley Ishaak

ff.ishaak@cbs.nl

mailto:f.f.Ishaak@tudelft.nl
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