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Relevance of RPPIls

Financial stability assessment of risk exposure
= Declines in property price indexes adversely affect

» Financial sector

* Financial situation of individuals/households

» Credit rating, value of collateral, debt to equity ratios

Macro and micro prudential supervision
= Market volatility and cyclicality can impact on economic activity

= House price bubble affects debt, borrowing, consumption and investment

= Recessions deeper and of longer duration when accompanied by house price bubble bursting
Informing monetary and taxation policy

Decision making by households and investors

Statistical Uses (national accounts - balance sheet and fixed capital formation)



Stylized data needs

Major needs
= Accurate transaction prices (or best proxy)
= Key property characteristics to control for different properties transacting in different periods

= Good coverage by geography and type (apartment, houses) including cash purchases, existing
and new properties

= Timely and sustainable

Complete administrative data (registration or taxation) usually preferred,;
otherwise

= Bank data at loan level

= Asking prices from listings (Big Data)

= Survey Data



RPPI: Property-mix adjusted index

Goal: A measure of pure price change

= Price determining characteristics include
* Location (region, district, neighborhood)
Type (detached, semi-detached, apartment, villa)
Area of structure
Area of land
Age
Other

Other market insights also possible from online listings (rent offer price index,
time to sell, % stock for sale)



The web scraping tool

Approach : Use web scraping to retrieve available “Asking prices” and “Price
determining characteristics” from websites listing real state properties

The tool works for websites in different languages

Step by step approach:

= List available websites with listing properties

= Understand the HTML structure of each website
= Implement customized scripts to retrieve data

= Save retrieved data in a structured format



House, 210 m 2, 2nd floor, 6 ares $ 140,000
Leninsky district, Rabochiy gorodok 10940650 s
Address Rat <, Gagarin /

f the house is

Show phone

House, 65 m 2, 1st floor, 5 ares $ 35,000
Leninsky district, Kirkomstrom 2735162 s
Abakanska reet (wide, asphalted). Plot 5.5s (regular shape)
House brick / adobe, 3k, kitchen (12m2) in the house of.

Show phone AN

House, 113 m 2, 1st floor, 7 ares $ 55,000
Pervomaisky district, Western bus station 4298112s
| sell a house on the ¢ est. Bus

station). You can renovate ar

Show phone AN

—

rom listings to source data

<div class="e-card c-card--wide'>

<div class="e-card content h-hidden-desktop">
<div class="ec-card price'">
<span class="c-card price-usd h-text-ellipsis">§ 140 000</span>
<span class="c-card price-kgs h-text-ellipsis">10 940 650 c</span>
<div class="c-card_ favorite js-favorite-icon" data-i1d="227475">

</divy]
</div>
<div class="ec-card text h-text-ellipsis">
Iom, 210 mM<sup>2</sup>, 2 3T., 6 COTOK
</div>
<div class="ec-card location h-text-ellipsis">JleeumsEcKuii pasioH, PaGoumit ropogok</div>
</div>

<div class="ec-card-right__ row">
<h2 class="c-card-right title h-text-ellipsis"><font style="vertical-align: inherit;"><font style=
"vertical-align: inherit;">
House, 210 m </f0nt></f0nt>qsup><font style="vertical-align: inherit;"><font style="vertical-align: inherit;">2
</font></font>g/sup><font style="vertical-align: inherit;"><font style="vertical-align: inherit;"> , 2nd floor,
6 ares

</font></font></h2>

<p class="ec-card-right desc" style="display: -webkit-box; -webkit-line-clamp: 2;-webkit-box-orient: vertical;"><fon
style="vertical-align: inherit;"><font style="vertical-align: inherit;">I sell a new 2-storey house. </font><font
style="vertical-align: inherit;">Address Rabochy Gorodok, Gagarin / Nekrasov Street. </font><font style=
"vertical-align: inherit;">The area of §#8203;6#8203;the house is 210 m2. </font><font style="vertical-align:
inherit;">The plot is straight coal 6.2 ares. </font><font style="vertical-align: inherit;">The house is two bricks,
they were building for themselves. </font><font style="vertical-align: inherit;">Paving stones, shed, lawns.
</font><font style="vertical-align: inherit;">The house was put into operation, all documents are in order.
</font><font style="vertical-align: inherit;">On the 1st floor there is a hall, a hall, an entrance hall, a kitchen
and a bathroom. </font><font style="vertical-align: inherit;">On the 2nd floor there are 4 bedrooms and a bathroom.
</font><font style="vertical-align: inherit;">Combined heating, 3-phase, warm floor. </font><font style=
"vertical-align: inherit;">Russian interroom doors. </font><font style="vertical-align: inherit;">All
communications. </font><font style="vertical-align: inherit;">I'm asking $ 140,000, options are possible.
</font><font style="vertical-align: inherit;">All questions by phone: 0555 510 610, 0703 922 772.</font></font></p>
<div class="c-card-right bottom">
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Toolkit provides a structured dataset

1—KDMHBTHB:|'-1 wBapTupa, 37.94 m<U+0082>
_2 KomHaTHaA ueapTupa, 113.4 m<U+00B2>
1-koMHaTHEA KBEAPTHRAE, 66.8 m<U+00B 2>

I:l-mMHamaﬂ HBapTHMpa, 34 m<U+00B2>, 4/4

| 1-komHaTHAA KBApTHPa, 46.39 m<U+00B2>

| 2-KOMHATHAA KBAPTHPA, 46 M<U+00B2>, 55
| 2-KOMHATHAA KBAPTHPa, 79.3 M<U+00B2>
II-KDMHH'I'H-EIH wBapTvpa, 48.2 m<U+0082>

| 1-KoMHaTHAA KBApPTHPa, 32 Mm<U+00B2>

| 1-KOMHATHAA KBAPTHEaE, 42.8 M<U+0082>
3-komHaTHaA ueapTHpa, 58.2 m<U+0082>, 3}
| 2-womHaTHEA KBAPTHPA, 43.5 m<LU+00B2>, 4/
| 2-vomHaTHAA KBAPTHPA, 63 M<U+00B2>, 7/9
I3-KDMHE'I’H-EF| usapTupa, 105.1 m<U+00B2>

| 1-vomHaTHAA KBAPTHRA, 25 M<U+00B2>

| 2-KOMHATHAR KBAPTHEAE, 57 M<U+00B2>, 57
3-KoMHATHARA KBApTHPa, 78 m<U4+00B2>, 3/7
| 2-HOMHETHAA KBAPTHEA, 67 M<U+00B2>

| 2-KOMHATHAA KBAPTHPA, B5.3 M<U+00B2>
2-KOoMHAaTHaA keapTUpa, B4.83 m<U+00B2>

| 2-KoMHaTHARA KBapTHPa, 62.8 M<U+00B2>

| 3-KomHATHAA KBapTHpa, 57.7 M<U+00B2>

| 3-womHaTHan keapTupa, 125 m<U+00B2>

| 2-KOMHATHAA KBApTHRa, 65.5 M<U+00B2>

| 3-komHaTHaR kBapTHPa, 79 m<U+00B2>, 13/,
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1
2
1
1
1
2
2
1
1
1
3
2
2
3
1
2
3
2
2
2
2
3
3
2
3
I

mmmm_

37.94 NA
113.4 MNA
66.8 NA
34 4
46.39 NA
46 5
79.3 NA
48.2 NA

32 NA
42.8 NA
58.2 3
43.5 4

63 7

105.1 MNA

25 NA

575

78 3

67 NA
#5.3 NA

8483 NA
62.8 NA
57.7 NA
125 NA
65.5 NA
79 12

[ = Y

MA
A
4
MA
5
MNA
MA
MA
MA
5
4
9
MA
A
7

7
MA
MA
MA
MA
MA
MA
MA
23

173

Apartment
Apartment
Apartment
Apartment
Apartment
Apartment
Apartment
Apartment
Apartment
Apartment
Apartment
Apartment
Apartment
Apartment
Apartment
Apartiment
Apartment
Apartment
Apartment
Apartment
Apartment
Apartment
Apartment
Apartment
Apartment

Ao b b

CesepHoeronsuo2d

Mepeycrmip-u muplopHsidluranT, Mamaraesa254/2
BOCTaHALIKCEWHD-H, Coipraberosass

[Meneycrmip-1, TYNEEAEBAI1—MAKATAEBA

Anmateip-H AxmeTabadTypcuHoaa—AG2
npocnerTAbans1l—Pecnybnura

MeaeyckMip-tmuepl opHelAluraqT, Mamaraesa254/2
Mepeycrmitp-u,muepHontobe, CarapgatHypmaramBerosal 38/2
TypucHBokMip-H,14-aynnua3s

ANMATHI
AnmaTel
AnmMaThl

| Anmatel

Hyp-Cyntan (Actana)
Hyp-CynTaH (AcTaHa)
ANMAETbI
Anmatel
AnmaTbl

TypreuBormip-H mrpAismeper, MyabganvHokriac/ o aom116000cT AnmaTe

Ane-Papabuickuip-H ARBeprenosa
BocTangbikckniap-4,bacerosal®—PagocTosua

30-Amrplog

WeinakeHT
AnmaTbl
AxTay

AnmanuHcrniip-s,HaypeabaiBarspal0?/113—Kypmanrassocy Anmatel

TyprecraH 16—Opwnbop

Eciiibp-H MaHrenianen

NecosaeopnenoBckoro
Mepeyckuiip-+,mepHorTobe, CarapgatHypmaramBerosal 38/2
Mepeyeumiip-tmueplopHslAluranT, Mamarkaesa 254/ 2

Hyp-Cynrax (AcTaHa)
Hyp-Cyatan (Actana)
Masnogap

AnMaTbl

ANMATEI

ByxapHepipay3soctynHosunoTeskydocTynHosuMnoTexyiBapTHpel, K AnmMaTsl

TyprcuBCrMAp-H,100-AynMwas42

ANMaTHI

TyprcuBorniip- v mepAnsmeper, MyapaanvHckmic/o,aom116000cT ANMaTb
Ayman-2[octynHosunoTery JocTynHoBunoTexyKBapTHRE, KOTORE ANMETHI

BocTaHgpIKcHMip-H,Copraberkosass
AnmaTeip-+ AxmetabaiTypcnonallfl
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Anmatel
Hyp-Cyaran [Actama)
LUasr vanee=as § A meao=l

12 069 663 <U+3012>
40 599 468 <U+3012>
46 092 000 <U+3012>
14 000 000 <U+3012>
10 669 700 <U+3012>
12 300 000 <U+3012>
41 009 202 <U+3012>
28 300 000 <U+3012>
6 000 000 <U+3012>

9416 000 <U+3012>

15 000 0D <U+3012>
16 800 000 <U+3012>
11 500 000 <U+3012=
60 432 500 <U+3012>
18 300 000 <U+3012>
29 500 000 <U+3012>
18 500 000 <U+3012>
39 700 000 <U+3012>
44 163 222 <U+3012>
40 319 699 <U+3012>
12 000 000 <U+3012>
13 500 000 <U+3012>
33 625 000 <U+3012>
45 195 000 <U+3012>
27 D00 000 <U+3012>
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https://krisha.kz/a/show/56016203
https://krisha. kzfa/show/55898453
https://krisha.kz/a/show/52768340
https://krisha. kzfa/show/56560086
https://krisha.kz/a/show/54510296
https://krisha. kz/a/show/56284736
https://krisha.kz/a/show/55898451
https://krisha.kz/a/show/51613650
https://krisha.kz/a/show/55258972
https://krisha.kz/a/show/53133591
https://krisha.kz/a/show/52240096
https:/fkrisha. kzfa/show /28178599
https://krisha.kz/a/show/ 29564557
https://krisha.kz/a/show/56358328
https://krisha. kz/a/show/55008269
https:/fkrisha. kzfa/show/47020447
https://krisha.kz/a/show/56220626
https://krisha.kz/a/show/51613673
https://krisha.kz/a/show/55808452
https://krisha.kz/a/show /56298935
https://krisha.kz/a/show/55884879
https://krisha.kz/a/show/55651681
https:/fkrisha.kz/a/show/54870020
https://krisha.kz/a/show/52768427
https://krisha.kz/a/show/52381828

hidrmr: Mlricha ke falchaol/EEIA0E0



What to keep in mind

A good understanding of HTML structure
Web scraping depends on the structure of each website: scripts need to be customized

Websites structure might change through time: keeping the scripts up-to-date and checking
structure on a regular basis

Some websites have mechanisms to stop machine generated requests: access can be blocked
after a certain number of queries

It's advised to implement a checking mechanism to remove duplicates across websites and time

Formal data sharing may follow initial scraping...



How IMF can help

Demonstrate how to build a toolkit

Potential short workshop if sufficient demand

Bilateral advice

Provide technical assistance on RPPI compilation to eligible countries

Contact us at: STA-Analytics@imf.orqg



mailto:STA-Analytics@imf.org

