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Workshop on Property Price Indices and Real Estate 
Statistics

• Day 1: February 19

• Session 1: Challenges and Overview

• Session 2: RPPI Compilation — Country Practices and Challenges

• Session 3: RPPI Compilation — Data, Coverage, and Comparability

• Session 4: CPPI Compilation — Country Practices and Challenges

• Session 5: CPPI Compilation — Data, Coverage, and Comparability

• 18:00- Cocktail 

• 19:00- Conference Dinner
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Workshop on Property Price Indices and Real Estate 
Statistics

• Day 2: February 20

• Session 6: Data Sources, Big Data, and Innovation

• Session 7: Methodological Innovations — Integrating Real Estate Indices into CPI and SNA

• Session 8: Emerging Challenges in Property Price Measurement

• Session 9: Property Price Index Compilation — Practical Implementation and Lessons Learned

• Session 10: Wrap-up Panel — IMF · BIS · OECD · Eurostat · BOJ
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• International Conference on Real Estate Statistics 2026 - HiAS 
CURES
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Part I Index Theory for Property Price Indexes
1. International Policy Discussion in Property Price 

Indices
2. Theoretical Background of Hedonic Measure and 

Repeat Sales Measure-Survey-
Part II Empirical Studies for Property Price Indexes
3. A Comparison of Alternative Approaches to 

Measuring House Price Inflation
4. Estimation of Residential Property Price Index: 

Methodology and Data Sources
5. The System of National Accounts and Alternative 

Approaches to the Construction of Commercial 
Property Price Indexes

Part III Housing Services in CPI and SNA
6. Measuring the Services of Durables and Owner 

Occupied Housing
7. New Estimates for the Price of Housing in the 

Japanese CPI
8. Imputed Rent for OOH in National Account
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Session 1: Challenges and Overview

• Session 1: Challenges and Overview
• Chair: Ichiro Muto – Bank of Japan, Irving Fisher Committee (IFC)
• Barra Casey – International Monetary Fund
• Bruno Tissot – Bank for International Settlements, Irving Fisher Committee 

(IFC)
• Annabelle Mourougane – OECD
• Rui Evangelista – Eurostat



Part I Index Theory for Property Price Indexes
1. International Policy Discussion in Property Price 

Indices→2006 OECD Real Estate Price 
Conference

2. Theoretical Background of Hedonic Measure and 
Repeat Sales Measure-Survey-

Part II Empirical Studies for Property Price Indexes
3. A Comparison of Alternative Approaches to 

Measuring House Price Inflation
4. Estimation of Residential Property Price Index: 

Methodology and Data Sources
5. The System of National Accounts and Alternative 

Approaches to the Construction of Commercial 
Property Price Indexes

Part III Housing Services in CPI and SNA
6. Measuring the Services of Durables and Owner 

Occupied Housing
7. New Estimates for the Price of Housing in the 

Japanese CPI
8. Imputed Rent for OOH in National Account
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Property Bubbles in Japan.

一般財団法人 日本不動産研究所「市街地価格指数」
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Lessons from Japanese 20th century Property Bubbles. 
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On the Evolution of the House Price Distribution

Chihiro Shimizu

November 12, 2009

Eurostat-IAOS-IFC Conference on Residential Property Price Indices, BIS, Basel, 11-12 
November 2009  
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Property Bubbles and Price Distributions
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Lessons from Japanese experience in Bubble period.
• Q1. Why didn’t BOJ change their policy?

– BOJ was largely delayed in policy enforcement.(1990)

• Q2. Why did we need long time for disposal bad loan in 
financial sector?
– It was not possible to calculate correct bad loan debt amounts, and it 

took a long time until policy measures were implemented, including 
the injection of public funds. 

• →“Lost decades.”     BIS Conference 2009.

• Q3. How much did property prices rise in bubble period and 
drop after the collapse of bubble?
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Response to Question 1.

• Q1. Why didn’t BOJ change their policy?

• Q2. Why did we need long time for disposal bad loan in 
financial sector?

• Q3. How much did property prices rise in bubble period and 
drop after the collapse of bubble?
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Residential Rents and Price Rigidity:
Micro Structure and Macro Consequences

December 17, 2008

Chihiro Shimizu

NBER-TRIO Meeting 2008
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The Estimation of Owner Occupied Housing 
Indexes using the RPPI: The Case of Tokyo

 
May 30, 2012

Chihiro Shimizu

Meeting of the Group of Experts on Consumer Price Indices Geneva, 30 May –
1 June 2012      (UNITED NATIONS))
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Part I Index Theory for Property Price Indexes
1. International Policy Discussion in Property Price 

Indices
2. Theoretical Background of Hedonic Measure and 

Repeat Sales Measure-Survey-
Part II Empirical Studies for Property Price Indexes
3. A Comparison of Alternative Approaches to 

Measuring House Price Inflation
4. Estimation of Residential Property Price Index: 

Methodology and Data Sources
5. The System of National Accounts and Alternative 

Approaches to the Construction of Commercial 
Property Price Indexes

Part III Housing Services in CPI and SNA
6. Measuring the Services of Durables and Owner 

Occupied Housing
7. New Estimates for the Price of Housing in the 

Japanese CPI
8. Imputed Rent for OOH in National Account

19



Economic Measurement and Housing 
Market/Macroeconomics.

• Housing lies on the borderline between consumption goods and investment 
assets.

• Goodhart & Hofmann (2007; 2008): 
• Goodhart, C., & Hofmann, B. (2007). House Prices and the Macroeconomy. Oxford 

University Press.
• Goodhart, C., & Hofmann, B. (2008). "House prices, money, credit, and the 

macroeconomy." Oxford Review of Economic Policy, 24(1), 180-205.

– Housing is the "Nexus" connecting the service market (CPI) and the asset 
market (Credit/Finance).

• The Problem:
– Standard CPI focuses only on the Consumption side (Rental Equivalence).
– Missing Link: It ignores the Financial side (Interest rates, Leverage, 

Expectations) driving boom-bust cycles.
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Rent adjustment mechanism at contract renewal.

# of contract renewal

Rent gap

Time

Rent

≈ State dependence

Time dependence

Owner Tenant

Vacancy

Market rent

Contract renewal

Number of units
in an apartment Single/family/others

Like “adjustment-hazard-
function” in Caballero and Engel 
(2007)

Depreciation

21



State-Dependent or Time-Dependent Pricing:
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Three major methods.
• Acquisition Approach.

– Ignore the problem of distributing the initial cost of the durable over 
the useful life of the good and allocate the entire charge to the period 
of purchase. As noted above, this is known as the acquisitions 
approach and it is the present approach used by Consumer Price Index 
statisticians for all durables with the exception of housing.

• Rental Equivalent Approach.
– In the rental equivalence approach, a period price is imputed for the 

durable which is equal to the rental price or leasing price of an 
equivalent consumer durable for the same period of time.

• User Cost Approach.
– In the user cost approach, the initial purchase cost of the durable is 

decomposed into two parts: one part which reflects an estimated cost 
of using the services of the durable for the period and another part, 
which is regarded as an investment, which must earn some exogenous 
rate of return.
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The measurement dilemma in CPI.

• Treat OOH with two layers, not one:
– Welfare layer: service-flow price
– Financial layer: holding-cost price

• Goal: a framework that keeps objects distinct, yet links them to 
CPI measurement and incentives.

Conceptual: welfare vs financial objects made explicit and measurable.
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Property Bubbles and User cost.

• Glaeser (2025) “CPI and Housing” argues that when asset prices surge, the 
standard User Cost (UC) formula becomes unstable or misleading.

– 𝑼𝑼𝑪𝑪𝒕𝒕 = 𝑷𝑷𝒕𝒕 𝒓𝒓𝒕𝒕 + 𝜹𝜹 + 𝝉𝝉𝒕𝒕 + 𝒎𝒎𝒕𝒕 − 𝑬𝑬𝒕𝒕 𝝅𝝅𝒕𝒕+𝟏𝟏
• Problems identified, Expectational dominance:

– When speculative expectations 𝑬𝑬𝒕𝒕 𝝅𝝅𝒕𝒕+𝟏𝟏 rise sharply, UC → negative, 
implying an infinite willingness to buy—clearly unrealistic.

• Policy distortion:
– CPI weights based on UC understate inflation because the imputed shelter 

cost falls just when housing prices boom.
• Timing mismatch:

– The standard UC assumes ex-post realized capital gains are small and 
smooth. In bubbles, capital gains are volatile and financed by leverage.
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Basic User Cost with Alternative Asset inflation rate.
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Housing Prices and Housing Rent (new signed).
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Chapter 10: The Treatment of Durable Goods and Housing 



Session 2: RPPI Compilation — Country Practices and 
Challenges

• Chair: Barra Casey – International Monetary Fund
• Compilation of Armenia’s Residential Property Price Index

Presenter: Tigran Baghdasaryan / Central Bank of Armenia
• The Housing Market and Housing Price Indices in South Korea

Presenter: Dongwoo Ko / Bank of Korea
• Is Euro-Area Monetary Policy Doomed to Overshoot? Consequences of 

Omitting Owner－Occupied Housing from the HICP
Presenter: Robert Hill & Miriam Steurer / University of Graz and Hitotsubashi
University
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Response to Question 2 and 3.

• Q1. Why didn’t BOJ change their policy?

• Q2. Why did we need long time for disposal bad loan in 
financial sector?

• Q3. How much did property prices rise in bubble period and 
drop after the collapse of bubble?
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Property Price Indices in Japan.

Survey Organisation Use Source Data Frequency Availability*

Japan Commercial
Property Price Index

Ministry of Land,
Infrastructure,
Transport and

Tourism

Office, Retail,
Logistics, Hotel and

Land

Transaction
price Index Quarterly

2008
(Tokyo,
Osaka,

Nagoya1985)

Land Market Value
Publication (Published

Land Price: PLP)

Ministry of Land,
Infrastructure,

Transport and Tourism

Land for
commercial,

residential and
industrial real estate

Assessment
value

Appraisal
value per
unit and
average

change rate

Annual 1970

Urban Land Price Index
Japan Real Estate

Institute

Land for
commercial,

residential and
industrial real estate

Assessment
value

Average
change rate Biannual 1955

ARES Japan Property
Index

THE ASSOCIATION
FOR REAL ESTATE
SECURITIZATION

Office, Residential,
Retail, Logistics,
Hotel and others

Appraisal
value

Return Monthly 2001

MSCI-IPD Japan
Monthly Property Index

IPD: Investment
Property Databank

Office, Residential,
Retail, Logistics,
Hotel and others

Appraisal
value

Return Monthly 2001

*Availability means that the data is available from this year.
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Why J-PPI were not effective in policy management?

• The question of why these real estate price indexes were 
not effective in policy management during the bubble era 
and the subsequent collapse process is a vital one. 

• → One cause suggested during the series of policy-related 
discussions following the bubble’s collapse was that there were 
significant errors in the real estate appraisal prices
forming the raw data for creating the indexes. 

• Smoothing problem, Valuation error problem, Lagging 
problem, Client influence problem.

• (Nishimura and Shimizu(2003), Shimizu and Nishimura(2006), (2007)

33



Lessons from Japanese experience.
• 1. Appraisal/Assessment based information has systematic 

problem.
– Smoothing problem, Valuation error problem, Lagging problem, Client 

influence problem. (Nishimura and Shimizu(2003), Shimizu and 
Nishimura(2006), (2007)

• 2. This kind of problem was a major factor in the delay in 
disposing of bad loans at financial institutions and one of the 
factors leading to the subsequent stagnation of the economy. 
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Lagging Problem: Transaction price-based index and 
Appraisal value based index in Tokyo.
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Efficiency, Price / Rent Ratio and Bubbles.
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Session 7: Methodological Innovations — Integrating 
Real Estate Indices into CPI and SNA

• Chair: Yusuf Kenan BAĞIR – Central Bank of the Republic of Türkiye

• Land Price Index and Land–Structure Decomposition
Presenter: Stefan Hofbauer / Statistics Austria

• Empirical Analysis of the Impact of Age-Related Property Depreciation on 
Office Rents

• Presenter: Sahoko Furuta (with Kimiaki Shinozaki / Bank of Japan)
• Spatial Heterogeneity in Price-to-Rent Ratios in Tokyo, 1986–2025
• Presenter: Xiangyu Guo / Tsinghua University (with Jiro Yoshida / 

Pennsylvania State University, Takatoshi Ito / Columbia University and 
Chihiro Shimizu / Hitotsubashi University)
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Transaction Based-Property Price Index in Japan.

39

• 1996  Start New PPI Project 
(National Rent Survey and 
Transaction based PPI) 

• Dec. 1997 Release Rolling 
window PPI (Havor Analytics) 

• Dec.  2009   Started J-RPPI 
Project .

• May  2011 Release RPPI 
Handbook.(2013)

• Aug. 2012 Release J-RPPI. 2015
Switch J-RPPI as official series

• Mar. 2016 Release J-CPPI. 
• 2018 Switch J-CPPI as official 

series.
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Figures for the JCPPI and the JRPPI
JRPPI

Nationwide (since April 2008)

Tokyo (since April 1984)

JCPPI
Nationwide (since April 2008)

Tokyo (since April 1984)

Note: Figures for the JCPPI and the JRPPI before March 2008 are calculated in cooperation with the Tokyo Association of Real Estate Appraisers.
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Method: Rolling window (w=13) and Time dummy PPI.
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Transaction volume.
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Rolling window Indexes: w=12-36.
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Constant terms.
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Size
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Age.
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Distance to Station.
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Time to CBD.
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Characteristics in Properties.
Attribute Explanatory variable

Type of land and structure
Retail Office Warehouse Factory Apartment Commercial

land
Industrial

land

Building
Total floor area ○ ○ ○ ○ ○ － －

Age ○ ○ ○ ○ ○ － －

Structure (dummy) ○ ○ ○ ○ ○ － －

Location

Land area ○ ○ ○ ○ ○ ○ ○

Distance from the nearest station ○ ○ ○ ○ ○ ○ ○

Distance from the main station ○ ○ ○ ○ ○ ○ ○

Number of railway stations 
available within 400 meters ○ ○ － － － ○ ○

Distance from the nearest highway 
exit － － ○ ○ － － ○

Distance from the nearest national
route － － ○ ○ － － ○

District by land use (dummy) ○ ○ ○ ○ ○ ○ ○

Administration area (dummy) ○ ○ ○ ○ ○ ○ ○

Others

Sold by auction (dummy) ○ ○ ○ ○ ○ ○ ○

Buyer (dummy) ○ ○ ○ ○ ○ ○ ○

Seller (dummy) ○ ○ ○ ○ ○ ○ ○

Note: As explanatory variables, attributes of land and buildings that statistically explain prices of commercial land and properties are selected. 
In addition, from a practical viewpoint, ease of data collection and quantification are important factors in selecting explanatory variables. 
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Geographic Information System (GIS).
Input data:

Property sites transacted (points)
Railway stations (points)
National routes (polylines)
Highway exits (points)
Districts by land use (polygons)

Output data (explanatory variables):
• Distance from the nearest station, and main station
• Number of railway stations available within 400 meters
• Distance from the nearest highway exit
• Distance from the nearest national route
• District by land use (zone code)

Source: Ministry of Land, Infrastructure, Transport and Tourism, “National Land Numerical Information.”

Station A

Station B

Highway Exit A Highway Exit B

400 meters

Zone A

Zone B

National Route

Zone C
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GIS system by MLIT: PLATEAU.
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Residential Property Price Indices Handbook 2012
•  1. Introduction
• 2. Uses of Residential Property Price Indices
• 3. Elements for a Conceptual Framework
• 4. Stratification or Mix Adjustment Methods
• 5. hedonic Regression Methods
• 6. Repeat Sales Methods
• 7. Appraisal-Based Methods
• 8. Decomposing an RPPI into Land and Structures 

Components
• 9. Data Sources
• 10. Methods Currently Used
• 11. Empirical Examples
• 12. Recommendations

Methods

Data
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House Prices and Rents in Tokyo
- A Comparison of Repeat-sales and Hedonic measures-

54

Chihiro Shimizu

May 28, 2009

2009 Ottawa Group Meeting (United Nations) in Neuchâtel, Switzerland, 27-29 May 2009
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Alternative Housing Models for Tokyo:

• Five Measures.(RPPI handbook: Chapter 5 & 6.)

• 1). The Standard Hedonic Regression Model.

• 2). The Standard Repeat Sales Model.

• 3). Heteroskedasticity Adjustments to the Repeat Sales  
Index.→Case-Shiller Repeat Sales Index.

• 4). Age Adjustments to the Repeat Sales Index.

• 5). Rolling Window Hedonic Regressions: Structural 
Change Adjustments to the Hedonic Index.
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Estimated five indices for condominiums 
 

Downward Bias
: Depreciation Problem
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Comparison of the five indexes in terms of the 
quarterly growth rate
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Pairwise Granger-causality tests
Condominiums

Standard repeat sales 0.0120 0.0019 0.0039 0.0000

Case-Shiller RS 0.2018 n.a. 0.0398 0.0000

Age-adjusted RS 0.0568 n.a. 0.1258 0.0000

Standard hedonic 0.0004 0.0001 0.0000 0.0000

Rolling hedonic 0.0053 0.0082 0.0022 0.1528

Single family houses 

Standard repeat sales 0.2726 0.4345 0.1919 0.0048

Case-Shiller RS 0.2397 n.a. 0.1810 0.0088

Age-adjusted RS 0.3275 n.a. 0.1962 0.0078

Standard hedonic 0.0028 0.0028 0.0027 0.0048

Rolling hedonic 0.0812 0.0784 0.0781 0.1089

Rolling hedonic
Standard repeat

sales
Case-Shiller
repeat sales

Age-adjusted
repeat sales Standard hedonic

Note: The number in each cell represents the p-value associated with the null hypothesis that the variable in the row does
not Granger-cause the variable in the column.

Standard repeat
sales

Case-Shiller
repeat sales

Age-adjusted
repeat sales Standard hedonic Rolling hedonic
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Hedonic indexes estimated using repeat-sales samples
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House Prices at Different Stages in Buying/Selling Process

Chihiro Shimizu

February 11.2011

Workshop on “Residential Property Price Indices” organized by Statistics Netherlands. 
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House Prices at Different Stages in Buying/Selling Process

Chihiro Shimizu

May 5, 2011

The Ottawa Group Meeting (United Nations) 2011 in Wellington, New Zealand
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The Selection of Data Sources for the Construction   of 
Housing Price Indexes

• Are house prices different depending on the stages of the 
buying/selling process?

• We address this question by comparing the distributions of prices 
collected at different stages of the buying/selling process, 
including:

• (1) initial asking prices listed on a magazine or website, 
• (2) asking prices at which an offer is made by a buyer,  
• (3) contract prices reported by realtors after mortgage 

approval, 
• (4) registry prices.
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House purchase timeline  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 House placed on market 

 Offer made 

Asking price in magazine 
dataset (P1)  

Final asking price in 
magazine dataset (P2) 

 Mortgage approved 

 Contracts exchanged 
 Completion of sale with 
Land Registry or REINS 

Transaction price in realtor 
dataset (P3) 

 Transaction registered with 
Land Registry 

 Transaction price survey  
based on Land Registry 

Transaction price in 
registry dataset (P4) 

Timing of events in real estate 

transaction process 

 
Real estate price information 

10 weeks 
 

15.5 weeks 

5.5 weeks 
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Densities for relative prices
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Price densities for P1, P2, P3, and P4
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Two methods for quality adjustment

1. Intersection approach
• Using address information, we identify houses that are 

commonly observed in two or three datasets.  Then we look at 
price distribution for the intersection sample.

• This idea is quite similar to the one adopted in the repeat sales 
method.

2. Quantile hedonic approach 
• We apply quantile hedonic regression to the raw data. Then we 

use the estimated quantile coefficients and the distribution of 
various house attributes to conduct quality adjustment.

• This method is proposed by Machado and Mata (2005), and 
applied housing data by McMillen (2008)
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• denotes the cumulative distribution function (CDF) of 
the log of house prices at period t.

• denotes the conditional CDF of the log of house 
prices at period t , given a vector of house attributes, z.

dzzuzpFpF ttt )()|()( ∫
∞

∞−
=

)|( zpFt

• For inter-regional comparison with price level and time trend 
in house prices, we should focus on the distribution of House 
prices

)( pFt

New model for RPPI using quantile hedonic model.



Price changes between t1 and t2.
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Quality adjutment between t1 and t2.
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Empirical model using Quantile hedonic approach.

: θ-th quantile of
: the quantile regression coefficient 

74

z : housing attributes 
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Differences between price distributions t1-t2.
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Decompose of distribution
• We calculate the distribution of P:
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(a) Coefficient differences

Coefficient differences:
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Variables differences

Variables differences:

78

( )1̂β θ ( )4β̂ θ 1z 4z

Draw with 
replacement : 50,000 
times

(P4) 
( ) ( )44 4 1

ˆ ˆ
b bbz z bβ β−・ ・ ・



Total differences

Total differences:
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Price distributions for the quality 
adjusted data by the intersection 
approach
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OECD Workshop on House Price Statistics 2014 (OECD, Paris, France)

               Residential Property Price Indexes in Japan
-Outline of Official Japanese RPPI-

Chihiro Shimizu

March 25, 2014
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Second IMF Statistical Forum, 
Statistics for Policymaking Identifying Macroeconomic and Financial Vulnerabilities 

Session IV, Real Estate Prices—Availability, Importance, and New Developments

Discussion of  Robert Shiller (Yale University)  & Mick Silver (IMF)        

Chihiro Shimizu

Real Estate Prices—Availability, Importance, and 
New Developments

Japanese experience and New challenge

November 18, 2014
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Residential Property Price Index in Japan: 
Discussion in Methodology and Data Sources

European Convention Center, Luxembourg

Feb 20, 2019

Chihiro Shimizu

83

International Conference on Real Estate Statistics, Eurostat 2019, Feb 20-22.



Session 3: RPPI Compilation — Data, Coverage, and 
Comparability

• Chair: Naohito Abe – Hitotsubashi University
• Cleaning the Whole House: Address Reconstruction and Spatial Matching

Presenter: Marcell Granát / National Bank of Hungary, Eötvös Loránd 
University and ECB

• Development of the Philippine Hedonic Residential Property Price Index
Presenter: Willa Boots Tolo / Bangko Sentral ng Pilipinas

• A Timely House Price Index for Belgium
• Presenter: Peter Reusens / National Bank of Belgium
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Biases in Commercial Property Price Indexes

 
Session1. May 10, 2012

Chihiro Shimizu

86

International Conference on Commercial Property Price Indicators on 10-
11 May 2012  in the European Central Bank (Frankfurt)



What is Commercial property?

PROFESSOR CHIHIRO SHIMIZU

CPPI Handbook 2nd Draft Chapter 4

PREPARATION OF AN INTERNATIONAL 
HANDBOOK ON 

COMMERCIAL PROPERTY PRICE 
INDICATORS

Frankfurt, 29-30 September 2014
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Session II: CPPI Data Sources and Transaction/Appraisal Based Indices

Biases in Commercial Property Price Indexes

Cappadocia, Turkey
Central Bank of the Republic of Turkey

May 7, 2018

Chihiro Shimizu

.

88

Workshop on Commercial Property Price Indices, 
Turkey 2018



1.  What is commercial Property?

• Before considering property price indexes, let us first define 
"What Property is". 

• Property is one of the most significant non-financial assets. 
• What's more, its economic role changes depending on the entity 

that owns and uses it. 
• Entities that own property are households, firms, and governments, 

and use differs for each one.
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Classification

• Commercial properties are very heterogeneous.
Heterogeneity exists not only at the individual asset level,
but at an aggregate level in populations of properties that
effectively trade in distinct asset market segments.

• To construct useful CPPIs it is crucial to recognize this type
of aggregate level heterogeneity and market segmentation,
because different price dynamics can prevail across different
market segments. Prices in one market segment might be
rising at the same time those in another segment are falling.
If you mix the two segments (or “populations”) together
without care and attention, then you may think nothing is
happening to prices in either market.
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CLASSIFICATION IN BUSINESS.
 Building usage type “sectors,” geographic location 

“markets,” and the perceived physical quality and/or 
size “class” of the individual properties. .

 Sectors:  offices,  retail, industrial (including logistics) and 
rental residential.

 Geographic Regions & Markets: geographical divisions, 
within the metropolitan region or not, etc.

 Property Physical Quality & Size Classes: Class A 
(sometimes referred to as “prime” or “premium” or 
“institutional quality”) or Class B.
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National 
Accounts 
Concepts

Market Output Non-Market 
Output

Own-Use

RPPI and CPPI 
concepts

Commercial Non Commercial Owner Occupied 
Housing

Dwelling + land 
underlying 
dwelling

Residential 
Property

Commercial 
Residential 
Property

Owner Occupied 
Housing

Social Housing Social Housing

Building other 
than dwelling, 
land underlying

Office Property Commercial 
Real Estate

Non-Market Real 
Estate

Retail Property Commercial 
Real Estate

Non-Market Real 
Estate

Industrial 
Property

Commercial 
Real Estate

Non-Market Real 
Estate

Other 
Structures

DEFINITION
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Own use

Dwelling + land 
underlying dwelling

Residential Property A na. C

Office Property A B C

Retail Property A B C

Industrial Property A B C

D

A: Rich transactions and income or rent data.
B: Poor transactions and rich income or rent data.
C: Poor transactions and income or rent data.
D: Strong regulation for conversion and transaction.

Urban area

Building other than 
dwelling, land 
underlying

Market output

Agriculture land na.

Non-Urban area

MARKETABLE OR DATA AVAILABLE.
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The Builder’s Model

• (1) Vtn = αtLtn + βtStn + εtn ;  t = 1,...,44; n = 1,...,N(t).

• The builder’s model  for valuing a commercial property
postulates that the value of a commercial property is the sum
of two components:

• the value of the land which the structure sits on plus the value
of the commercial structure.

• The total cost of the property after the structure is completed
will be equal to the floor space area of the structure, say S
square meters, times the building cost per square meter, β say,
plus the cost of the land, which will be equal to the cost per
square meter, α say, times the area of the land site, L.
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The Builder’s Model
• For older structures, we modify eq (1) and allow for

geometric depreciation of the structure:
(2) Vtn = αt

 Ltn + βt(1 − δt)A(t,n)Stn + εtn ;

where the parameter δt reflects the net depreciation
rate as the structure ages one additional period and

• Ltn is the unit’s share of the total land plot area of the 
structure, αt

 is the price of land (per meter squared), βt is the 
price of commercial space (per meter squared), A(t,n) is the age
of the structure in years and Stn is the floor space of the unit (in 
square meters).

• δt is regarded as a net depreciation rate because it is equal to a 
“true” gross structure depreciation rate less an average 
renovations appreciation rate. 
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Session 4: CPPI Compilation — Country Practices and 
Challenges

• Chair: Bruno Tissot – Bank for International Settlements, Irving Fisher 
Committee (IFC)

• CREating Indices: Developing the First Public Data-Based CPPI for France
Presenter: Etienne de l’Estoile / Banque de France

• Quarterly CPPIs Using Bank Transaction Data
Presenter: Thomas Knetsch / Deutsche Bundesbank

• Transaction-Based Commercial Real Estate Indices and the Role of Portfolio 
Sales
Presenter: Alicia N. Rambaldi / University of Queensland
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Session 5: CPPI Compilation — Data, Coverage, and 
Comparability

• Chair: Robert Hill – University of Graz and Hitotsubashi University
• A Rent Index for Commercial Properties in Türkiye

Presenter: Duygu Konukçu Çelik / Central Bank of the Republic of Türkiye
• Property Price Indices in Indonesia: Measurement and Recent Developments

Presenter: Vita Rosiana Dewi (with Muhammad Azkaenza/ Bank Indonesia)
• Revisiting lead-lag relationships in commercial real estate property price 

indices
Presenter: Marc Francke / Amsterdam University
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New explanatory variables.

• "Emerging explanatory variables for real estate price indices:“

– Climate change resilience (e.g., flood risk management)
– Earthquake resistance
– Energy performance (efficiency ratings)
– Buyer characteristics (e.g., foreign vs. domestic status)
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Real Energy Consumption per 30 min.
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Foreign buyers impact.



Machine learning and New Data.

• "Advances in machine learning and the availability of high-
precision POI (Point of Interest) data, street view imagery, and 
web-scraped data have enabled the integration of novel 
explanatory variables into real estate price indices."
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Walkability Index.
Residence（住宅全般）

JR中央線付近
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Estimation results of subjective impression scores: 
“Safety"
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High Low



Estimation results of subjective impression scores : 
"Greenery"

High Low
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Subjective impression scores from View of Street.
Stated preference
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Negative Positive
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Liquidity in the real estate market:
Land Registrations per square meter (2025)
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Session 6: Data Sources, Big Data, and Innovation

• Chair: Marc Francke – University of Amsterdam and Hitotsubashi University
• Advancing Housing Market Statistics in Europe Using Web-Scraped Data

Presenter: Rui Evangelista / Eurostat
• Developing a Residential Property Price Index for Egypt Using Big Data 

Sources
• Presenter: Kareem Tarek and Youssef Reda / Central Bank of Egypt
• Using machine learning to aggregate apartment prices: comparing the 

performance of different Luxembourg indices
• Presenter: David Kremer / Banque centrale du Luxembourg



High-Resolution Indices.

• "Growing Need for High-Resolution Indices:"

– High spatial granularity (e.g., neighborhood-level analysis)
– Fine temporal granularity (e.g., weekly or daily updates)
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Spatially Varying Median Appreciation Rates

1986 – 1990 1991 – 1995 Difference, 1986-90 – 1991-95
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Spatially Varying 10% Appreciation Rates

1986 – 1990 1991 – 1995 Difference, 1986-90 – 1991-95
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Spatially Varying 90% Appreciation Rates

1986 – 1990 1991 – 1995 Difference, 1986-90 – 1991-95
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Office Residential Hotel Commercial Rogistics

Daily Property Price Index
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Session 7: Methodological Innovations — Integrating 
Real Estate Indices into CPI and SNA

• Chair: Yusuf Kenan BAĞIR – Central Bank of the Republic of Türkiye

• Land Price Index and Land–Structure Decomposition
Presenter: Stefan Hofbauer / Statistics Austria

• Empirical Analysis of the Impact of Age-Related Property Depreciation on 
Office Rents

• Presenter: Sahoko Furuta (with Kimiaki Shinozaki / Bank of Japan)
• Spatial Heterogeneity in Price-to-Rent Ratios in Tokyo, 1986–2025
• Presenter: Xiangyu Guo / Tsinghua University (with Jiro Yoshida / 

Pennsylvania State University, Takatoshi Ito / Columbia University and Chihiro 
Shimizu / Hitotsubashi University)
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Session 8: Emerging Challenges in Property Price 
Measurement

• Chair: Franz Fuerst – University of Cambridge
• Reading the News to Read the Housing Market
• Presenter: Annabelle Mourougane / OECD
• Disseminating Globally Comparable Property Price Statistics
• Presenter: Bianca Ligani / BIS
• Residentially Zoned Land Prices in Ireland
• Presenter: Kieran Healy / Central Statistics Office Ireland
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Session 9: Property Price Index Compilation —
Practical Implementation and Lessons Learned

• Chair: Kelvin Wong – University of Hong Kong
• Automating Web Data Collection for Kenya’s RPPI

Presenter: Lucas Robi Sagire / Kenya National Bureau of Statistics
• Development of the Bank of Thailand’s RPPI

Presenter: Kiattikhun Samritpiam (with Poontharik Chongprasoplarp / Bank of 
Thailand)

• Constructing Limited-Revisable and Stable CPPIs for Small Domains
Presenter: Farley Ishaak / Statistics Netherlands (CBS)

124



Session 10: Wrap-up Panel — IMF · BIS · OECD · 
Eurostat · BOJ

• Chair: Paul Schreyer – EsCoE and Hitotsubashi University

• Panelists:
• Barra Casey – International Monetary Fund
• Bruno Tissot – Bank for International Settlements, Irving Fisher Committee 

(IFC)
• Annabelle Mourougane – OECD
• Rui Evangelista – Eurostat
• Ichiro Muto – Bank of Japan, Irving Fisher Committee (IFC)
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