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Methodology for Calculating the Index of Prices of Dwellings, and Quarterly and Annual Averages
1. Index of Prices of Dwellings

Once per month, the Central Bureau of Statistics publishes the Index of Prices of Dwellings (Price Statistics Monthly, Table 2.1). As of January 2018, additional indicators from the dwellings market are also published (Price Statistics Monthly, Table 2.3 and Table 2.4).
Since January 1999, the Index of Prices of Dwellings has been used only as an indicator and is not included in the Consumer Prices Index.
A. Source of the Data

The Index of Prices of Dwellings is calculated based on data from the CARMAN file. Data about purchases of dwellings are collected regularly in the Capital Gains Tax Bureaus throughout the country via the CARMAN system. The country-wide file is produced by the Computerized Processing Service (the Ministry of Finance's computer unit, which supplies computerization services to the Israel Tax Authority, the State Revenue Administration, and outside clients, including government bodies such as the CBS as well as private entities such as accountants and tax consultants).  This file includes information about transactions involving new dwellings and dwellings whose ownership changed.

B. Localities and Types of Dwellings
The Index of Prices of Dwellings includes all transactions, except self-built dwellings, transactions performed through purchasing groups, transactions from public companies, and dwellings with no market value. 
C. Filtering of Outliers

Quality control of the observations in the system is divided into two parts:

1) Automatic quality control
The dwellings included in the survey population:

Owned dwellings, owned dwellings that are leased, or dwellings leased from the Israel Lands Authority.

Dwellings purchased by private individuals only, and sold by private individuals or companies.

Transactions reported within six months from the time the transaction took place.

Dwellings with a defined area (gross or net).

Dwellings built since the year 1900 up to and including 3 years after the transaction took place. 

Dwellings ranging in size from 1.5 to 6 rooms.

 Dwellings having a selling price (declared and appraised).

2) Manual quality control
(a) Dwellings of unusual size: Dwellings in which the net area is unusual relative to the number of rooms. A dwelling of unusual size is a dwelling whose area lies outside the following limits:
	Rooms
	Districts: Jerusalem, Haifa, Central, Tel Aviv and Southern
	Northern
	Judea and Samaria

	1
	8-65
	8-80
	8-100

	1.5-2
	10-77
	10-92
	10-108

	2.5-3
	37-100
	32-110
	38-120

	3.5-4
	55-142
	50-152
	50-162

	4.5-5
	73-165
	73-175
	73-180

	5.5-6
	91-195
	91-200
	84-210


(b) Dwellings with unusual prices: Dwellings whose price per sq. meter lies outside limits set according to the average price per sq. meter in the locality in the 3 months preceding the month of the report.

Lower limit = Average price per sq. meter in the locality x 0.45

Upper limit = Average price per sq. meter in the locality x 2.2

(c) Dwellings whose declared price differs from the appraised price.

D. Calculation

The Index of Prices of Dwellings is calculated using hedonic regression that takes into account the characteristics of the dwellings and adjusts for differences in their quality.

Formula for calculation of the Index of Prices of Dwellings:

[image: image1.png]15 &

. .
s Yzt Y'Y bzt Y vt
Z

==

25
logP; = fp + Z
=




Where: 
The indicators j, i, k, and m are transactions in the sample, sub-districts, quality variables of the properties in the sample, and districts, respectively, and:
P – price of the dwelling
N ​– fixed effect for sub-district i (for a total of 19 sub-districts)

M – a dummy variable for district m (for a total of 6 districts and the Judea and Samaria area)

Zk – k quality variables of the property, where: 

Z1 – a discrete variable for number of rooms

Z2 – the log of the area of the dwelling in sq. meters

Z3 – a dummy variable for non-standard dwellings (private house, attached house, penthouse apartment, etc.)

Z4 – the log of the age of the dwelling

Z5 – a dummy variable for new dwellings bought "on paper" (year of construction later than year of transaction)

Z6 – a continuous variable for the socio-economic level in a statistical area
Z7 – a continuous variable for the long-term level of dwelling prices in statistical areas
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– a dummy variable for time (month transaction took place)
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– random error
The monthly change in price is calculated by the formula [image: image6.png]



E. Weighting of the Observations

The calculation of the index is based on weighted regression. The purpose of the weights is to represent the reported transactions relative to the stock of dwellings in each sub-district. 
Implementation of the "buyer’s price" (mehir lamishtaken) program began at the start of 2016. As a result, transactions that were carried out under this program were reported to the CBS. Also included in the Index of Prices of Dwellings were "target price" (mehir matara) supported transactions. (Hereafter, these two programs will be referred to as "government-supported programs").
The identification of transactions performed through government-supported program permits assigning a differential weight to these transactions, such that their weight in proportion to the value of dwellings in each sub-district is represented correctly. 
The weight given to dwellings in each sub-district purchased through government-supported programs is: 
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Whereas the weight given to dwellings purchased on the free market is:
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Where:
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 – the weight of a dwelling (W) in terms of stock value (P*Q) purchased through a government-supported program (M) in sub-district j 
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– the weight of a dwelling purchased on the free market (R) and not through a government-supported program
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– the stock of dwellings on the free market in sub-district j
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– the stock of dwellings in sub-district j that were purchased through a government-supported program
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 – the number of government-supported program transactions in sub-district j 
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 – the total number of transactions in sub-district j
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 – the average price of dwellings during the base period in sub-district j
Using these weights, each dwelling receives a weight in accordance with the distribution of stock value of the dwellings. Dwellings sold on the free market are calculated in proportion to the share of regular dwellings in the stock of dwellings, and dwellings sold through government-supported programs are calculated in proportion to their share of the dwellings in programs of the same type in the total stock of dwellings.
F. Statistical Model for Predicting the Final Estimator
Real estate transactions in Israel must be reported within 40 days (until January 2017, this limit was 50 days). Nevertheless, some of the transactions are reported later than this. At the time that the CBS produces the Index of Prices of Dwellings, all known, reported transactions are used. Due to delays in receiving the data, the estimator is corrected three times, until a final estimator is reached that is based on all transactions reported, including all transactions reported with a delay of up to half a year. Although the corrections of the temporary estimators are made in both directions and the average of the corrections is close to zero, the size of the correction is large relative to the value of the index. In order to minimize these corrections, a statistical model based on past patterns was developed for prediction of the final estimator. The model predicts three parameters:

(1) the number of transactions predicted to be obtained in each district;
(2) the average characteristics of the dwellings in the transactions not yet reported;
(3)  the average price of the transactions that will be received based on the  average characteristics of the dwellings  as calculated in the previous step.         
G. Index of Prices of Dwellings by District

The residential real estate market is not structured as a single market. Rather, it includes sub-markets which might have price trends that are mixed and of different magnitudes. Therefore, it is important to publish information on regional indices, by the 6 districts (Jerusalem, Northern, Haifa, Central, Tel Aviv, and Southern). As of January 2018, the Index of Prices of Dwellings is published by district (Table 2.3). The national Index of Prices of Dwellings (Table 2.1) is calculated by aggregating the district indices.
H. Index of Prices of New Dwellings
The Index of Prices of New Dwellings includes only dwellings sold by a contracting company and with a transaction date earlier than the year of construction (purchase "on paper"), or up to 3 years after the construction year.
Whereas each transaction in the Index of Prices of Dwellings is weighted according to the extent to which it is represented in the stock value of the dwellings, the Index of Prices of New Dwellings is an index of transactions that assigns equal representation to each transaction in the index. That is, each transaction in this index has equal weight in terms of its influence on the changes in prices.
The estimation model for the Index of Prices of New Dwellings includes all explanatory variables that appear in the new model of the Index of Prices of Dwellings, with the deduction of the variable age of the dwelling and the dummy variable for dwellings purchased "on paper" (Section D).

Formula for calculation of the Index of Prices of New Dwellings:
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Where:

The indicators j, i, k, and m are transactions in the sample, sub-districts, quality variables of the properties in the sample, and districts, respectively, and:
P – price of the dwelling
N ​– fixed effect for sub-district i (a total of 19 sub-districts)

Zk – k quality variables of the property, where: 

Z1 – a discrete variable for number of rooms

Z2 – the log of the area of the dwelling in sq. meters

Z3 – a dummy variable for non-standard dwellings (private house, attached house, penthouse apartment, etc.)

Z4 – a continuous variable for the socio-economic level in a statistical area

Z5 – a continuous variable for the long-term level of dwelling prices in statistical areas
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– a dummy variable for time (month transaction took place)
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– random error
The monthly change in price is calculated by the formula [image: image28.png]



I. Final Results

The indices published in Tables 2.1, 2.3 and 2.4 are in a bi-monthly calculation.
The latest three indices are provisional because at publication time, some transactions made during the last months are as yet unreported.
J. Methodological Updates
1) January 2011
(a) Updating of weights according to the stock of dwellings in each spatial cluster.

(b) Increasing the number of localities in the sample to 67 (from 40).

(c) Publication of the provisional indices is updated each month based on additional transactions that are reported. Up to January 2011, additional transactions reported after publication of the indices were included in the calculation of the final index.
2) February 2013
(a) Updating of weights according to the stock of dwellings in each sub-district.

(b) The socio-economic level is based on the data of the 2008 Census (rather than the 1995 Census).

(c) Updating of the calculation formula: Up to July 2013, the socio-economic levels were divided into groups (up to 3 groups per locality). As of July 2013, each socio-economic level is a separate dummy variable. Consequently, the interactions between the localities and the socio-economic level groups were eliminated.

3) February 2017
Different weightings for regular transactions and government-supported program transactions: "buyer’s price" (mehir lamishtaken) and "target price" (mehir matara) transactions.
4) January 2018

(a) Improvements in the estimation model;
(b) A statistical model for prediction of the final estimator;
(c) Index of Prices of Dwellings by District;
(d) Index of Prices of New Dwellings.
2. Methodology for Calculating Average Quarterly and Yearly Prices

Price Statistics Monthly, Table 2.2 


A. Average Quarterly Price

Once per quarter, the CBS publishes average prices of dwellings sold during that quarter, by residential district and size (number of rooms) of the dwellings.

Calculation Methodology

Source of data – Filtered data used to calculate the Index of Prices of Dwellings, as discussed above.
Classifications into residential district – The dwellings were classified into 6 residential districts.
Classification into size groups – The dwellings were classified into 5 size groups:

Up to 2 rooms; 2.5 – 3 rooms; 3.5 – 4 rooms; 4.5 – 5 rooms; and 5.5 – 6 rooms.
Calculation – Each cell in the table displays a simple average of the dwellings sold in the relevant quarter, by residential districts, size group and the number of transactions that participated in the calculation.
B. Average Yearly Price

Each year, the CBS publishes average prices of dwellings sold during that year, by residential districts and size (number of rooms) of the dwellings, based on the data used to calculate the Index of Prices of Dwellings and the average quarterly prices.
C. Limitations
1. The average of the latest quarter is provisional because there are some transactions that are not yet reported when the average is calculated.

2. The difference between the yearly average and the average between quarters results from the differences among the number of observations in each quarter.
3. When comparing among different quarterly or yearly averages, note that the price differences also include differences in the quality of the dwellings and their mix in the sample.
K. Methodological Updates

January 2018

Change in geographical classification settings: from average prices by region to average prices by district.
           May 2020

Additional publication of average prices for big cities with over 100,000 residents.

� In localities where there were fewer than 25 transactions in the last 3 months, the average price is calculated according to the geographic area of the locality.


� The division of localities into spatial clusters is based on the division into areas, as described in the table below, with changes such as the combination of Haifa and the Qrayot into one spatial cluster, and the separation of the Central Area into two spatial clusters.
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