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Konference Mé100 probéhla v Centru architektury a méstského pldnovdni ve dnech
11. a 12. listopadu 2021. Projekt konference s ndzvem Ekonomika tizemniho pldnovd-
ni je podporen grantem 45/21/F5.

Tym organizatori:

Ustav prostorového pldnovdni FA CVUT v Praze:
Prof. Ing. arch. Karel Maier, CSc.

Doc. Ing. arch. Jakub Vorel, Ph.D.

Ing. arch. Vit Rezac¢

Ing. Martin Silha

Ing. arch. Jan Bittner

Ing.arch. Vojtéch Myska

Ing. arch. Zuzana Polakova

Prof. Ing. Renata Schneiderova Heralova, Ph.D., Fakulta stavebni CVUT
Doc. Ing. Petr Toth, Ph.D., Narodohospodarska fakulta VSE
Ing. David Mazacek, Fakulta financi a té¢etnictvi VSE

Ing. Sylva Jablonska

Prekladatelky a tlumoc¢nice
Sylva Jablonska
Sylvie Marinovova

Jaroslava Jedlickova Torova



STUDENTSKA VEDECKA KONFERENCE

ME100

-
Vazeni kolegové,

Uzemni planovani a jeho spojeni s ekonomikou je tradiénim tématem konference
ME100, kterou poradala Fakulta architektury CVUT v Praze dne 11. listopadu 2021.
V Sestém rocniku poiadatelé poprvé pristoupili k prezentaci vSech prispévki a refe-
ratu v anglickém jazyce. Stejné jako predchozi roc¢nik se i tento uskutecnil v priabéhu
rychle se $iiici dal$i viny koronavirové epidemie. Nastésti byla situace diky ockova-
ni mnohem lepsi nez pred rokem, a tak se konference uskutecnila v kombinovaném
modu: s ucastniky v sale i u svych pocitaci doma. Potvrdilo se, Ze tak lze oslovit mno-
hem pocetnéjsi publikum z celé republiky i ze zahranici.

Celkem 140 registrovanych posluchacti a témér 100 live shlédnuti od ¢eskych i zahrani¢nich
zajemctl potvrdilo trvaly zajem o konference s touto tématikou. Jeji atraktivita je podtrzena
vyuzitim inspirativniho prostoru Centra architektury a méstského planovani (CAMP) v Pra-
ze a angazovanim profesionalni streamovaci spolecnosti Film CZ, tentokrat doplnéné o tlu-
mocnické sluzby pro ¢eské posluchace.

v viv

praci zabyvaji planovanim mést a regioni ve spojitosti s ekonomikou. Jiz nékolik let v fadé
poradatelé zaznamenavaji mirné nartstajici pocet doktorskych praci s timto zamérenim.

Jako prednasejici hosté byli osloveni v Sestém roc¢niku kolegové Nikos Karadimitriou a Mi-
chael Manlangit z londynské The Bartlett School of Planning a Ondiej Gaba$ a Vladimir Lie-
berzeit z IPR Praha. Anglicti hosté predstavili vysledek své studie, ktera zkouma vliv politic-
ky motivované podpory vystavby bydleni a dopadti této politiky na trh nemovitosti. Vladimir
Lieberzeit ve své prezentaci seznamil posluchace s dvéma aktualné probihajicimi projekty
[PR Praha v oblasti ekonomiky v izemi. Prvnim je studie dopadu rozpoctového urceni dani
na hl.m. Prahu a druhym je projekt JESSUS financovany z opera¢niho programu EU v katego-
rii OP PPR.

Partneri konference ME100 jsou Asociace pro urbanismus a tizemni pldnovdnim CR, Asociace
pro rozvoj trhu nemovitosti, Katedra ekonomiky a Fizeni ve stavebnictvi Stavebni fakulty CVUT
v Praze, International Real Estate Business School (IREBS), Univerzita v Regensburgu, Fakulta
socidIné ekonomickd Univerzity J.E. Purkyné v Usti nad Labem, Institut pro ekonomickou a eko-
logickou politiku, Katedra aplikované geoinformatiky a tizemniho pldnovdni Ceské zemédélské
univerzity, IREAS Institut pro strukturdlni politiku, o. p. s. a v neposledni Fadé Katedra regiondl-
nich studii Ndrodohospoddrské fakulty VSE v Praze.
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Fakulta architektury
CVUT

doc. Ing. arch. Jakub Vorel, Ph.D.

Vedouci Ustavu prostorového planovani
FA CVUT v Praze

Konference ME100 vznikla v roce 2016 z iniciativy tistavu prostoro-
vého planovdni, ktery se dlouhodobé zabyvd problematikou ekono-
miky v tizemf. V rdmci vyuky na Fakulté architektury CVUT v Praze
prosli nasim krdtkym skolenim v této oblasti jiZ tisice absolventii.
SnaZime se naucit posluchace raciondlné uvazovat, pribliZit jim eko-
nomické pozadi projektti, se kterymi se budou ve své tviirci prdci za-
byvat.

Konference ME100 je dlouhodobym projektem pro setkdvdni riiz-
nych odbornych skupin zainteresovanych v ekonomice a tizemnim
pldnovdni. Od konference si slibujeme, Ze se problematika ekonomi-
ky jednou véleni i do vzdéldvdni doktorandii.

Na konferenci ME100 zveme vsechny, kteti chtéji poznat, co se zkou-
md na jinych vysokych skoldch a dozvédét se o déni na realitnim trhu,
o jeho zdkonitostech. Treba tim nékomu pomiiZeme otevrit smér pro
dalsi profesni kariéru.




VI. Roc¢nik

Vit Rez4¢ a David Mazacek na tivod konference seznamili poslu-
chace se vzdélavacimi programy v oboru planovani, managemen-
tu rozvoje mést a nemovitosti. V Ceské republice je v souc¢asné
dobé vypisovano minimalné 14 programi, které se vyucuji na
10 vysokych Skolach nebo institucich. Na Fakulté architektury
CVUT v Praze k nim pati novy studijni Modul development nebo
workshop City development, ktery je otevicen i pro zameéstnance
statni spravy nebo manaZery ze soukromé sféry. Dvoulety MBA
Program Nemovitosti a jejich ocenovani se vyucuje nékolik let
na Fakulté financi a Gcetnictvi VSE. Studium probih4 ve vazbé na
mezindrodni standardy RICS (Royal Institution of Chartered Su-
Veryors).

Pravé propojeni téchto instituci a vzajemna vyména zkuSenosti
je jednim z programovych cilti konference ME100. Jak je vidét,
nabidka vzdélavacich programi se postupné rozsifuje, nicméné
nase zaostavani v tomto smeéru oproti vyspélym ekonomikam je
propastné. V Ceské republice nadéle chybi moZnost uceleného a
komplexniho vzdélani v oboru Real Estate, které by obsahovalo
pravni, ekonomické, manazerské, technické a stavebni, urbanis-
tické, energetické a ekologické obory pokryvajici Zivotni cyklus
nemovitosti vSech segmentd. Neni proto s podivem, Ze o nedo-
state¢nych kompetencich v oblasti ekonomického rozvoje tizemi
a rozvoje nemovitosti v CR hovofi celkem pravidelné i zpravy Or-
ganizace pro ekonomickou spolupraci a rozvojl (OECD). Pritom
poptavka po odbornicich schopnych pecovat o nemovitosti z hle-
diska jejich ekonomické vyuzitelnosti, rozhodovat o dal$ich inves-
ticich, modelovat financovani, fidit projekty od pocatku pripravy
po demolici, je znacna.

Na situaci zareagovalo nedavno Ministerstvo pro mistni rozvoj,
které navrhuje v ramci pravé projednavané aktualizace Politiky
architektury a stavebni kultury zaclenit nové opatieni (aktualné
oznacené 6.3.7) ,Zavést vzdélavani v oblasti Real Estate na stied-
nich a vysokych skolach a v navazujicich programech®, a opatireni
(aktudlné oznacené 9.3.9) ,Zavést profesi odbornik v Real Estate
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v Narodni soustaveé kvalifikaci a v Narodni soustavé povolani“. Bu-
deme radi, kdyz se i konference ME100 stane malym odrazovym
mustkem na této cesté zmény.

V prvnim bloku konference ME100 vystoupili studenti doktorand-
ského studia.

Cilem studie doktora Alexandra Shemeteva z Narodohospodar-
ské fakulty VSE bylo porovnat oficialn{ statistiky Ceské republiky s
databazemi o mobilité obyvatel. Za pomoci velmi sofistikovanych
interpretaci statistickych dat, vyuzitim Google Cloud databaze
(adaje o poloze mobilnich telefonti) a nasledné regresni analyzy
ukazal na priklad zmény ve vyuZiti dzemi obyvateli vlivem pan-
demické situace nebo souvislosti mezi mirou zemrelych béhem
pandemie a dostupnosti 1ékarské péce blizko bydlisté. Na malém
prikladu dolozil rozdily mezi vlivem rtznych pandemickych opat-
feni v Ceské republice a ve Spojenych statech. Zatimco u nés ne-
byl pohyb osob v dobé pandemie venku v ramci region omezen,
v USA ano, ale Sifeni pandemie urcité u nas nebylo kviili tomu vét-
$i. Doktor Shemetev chtél poukazat na to, Ze oficialni udaje CSU
jsou dostupné pouze pro cely stat. Ekonomové se na zakladé téch-
to udaji snazi vytvaret makroekonomické modely, ale jakmile vy-
zkumnik sestoupi na trovei analyzy regionalni politiky, narazi na
nedostatek kvalitnich dat. Analytici tedy nemohou tyto ukazatele
vérohodné prijimat k analyze hospodarské politiky statu.

Ing. David Mazaéek z Fakulty financi a i¢etnictvi VSE oteviel téma,
které je aktuadlni zejména v Praze a velkych méstech - dostupnost
bydleni. Ceny novych byt v Praze, stejné jako ve vétsiné evrop-
skych velkomést, zaznamenaly v poslednich letech rychly rist,
ale béhem Kkrize v roce 2008 také poklesly. Ve svém prispévku se
pomoci statistickych metod zabyval vlivem makroekonomickych
i realitnich faktord na cenu nemovitosti. Identifikoval ¢tyri hlavni
proménné, u kterych je méritelna souvislost se zménami prodej-
nich cen byti na trhu: cena pozemku, Cisty disponibilni diichod na
domacnost, mira nezaméstnanosti a irokova sazba hypoték, resp.
vySe mésicni splatky hypotéky. Ekonometricky model sledoval po
Ctvrtletich casovy usek od roku 2004 do roku 2020. Autorav re-
gresni model je zaloZen na bayesovském modelovém priimérovani
v kombinaci s tzv. Lasso regresi. Cilem je pomoci tohoto modelu
poskytnout odhady budoucich zmén cen nemovitosti na zakladé
zmény zakladnich proménnych.

Ing. arch. Vojtéch Myska z Fakulty architektury CVUT v Praze
se zaméril na problematiku ekonomicky udrzitelného tempa vy-
stavby v Praze. Argumentoval, Ze kvalifikovana bilance pomaha in-
formované vytvaret udrzitelnou politiku (nejen) bytové vystavby
v dlouhodobém navrhovém horizontu. Predsevzal si tedy odhad-




nout kapacitu nové vystavby ve meésté na zakladé vyhodnoceni
uzemné planovaci dokumentace, legislativniho prostredi a mode-
lovani poptavky. Na prikladech ukazal, kolik stavebniho objemu je
celkové v Praze za soucasné a v budoucnu platnych limiti mozné
realizovat, jakého typu, a kde se nachazeji.

Posluchaci doktorského studia z Vysoké skole ekonomické v Praze
Ing. Vilém Cap a Ing. Marek Feurich ptedstavili maly vyzkum-
ny projekt, jehoZ cilem bylo identifikovat Groven znalosti alespon
50 zastupitel méstskych ¢asti hl. m. Prahy, a to v zadkonech ¢.
250/2000 Sh. o rozpoctovych pravidlech izemnich rozpocti ve
znéni pozdéjsich predpistia ¢. 131/2000 Sb. o hlavnim mésté Pra-
ze ve znéni pozdéjsich piredpisti. Uroveti znalosti byla sledovana
mj. dle nasledujicich kritérii: Girovent vzdélani, vék, délka praxe v
zastupitelské pozici. Funkce zastupitele méstské casti hl. m. Prahy
je vyznamnou pozici v systému zastupitelské demokracie. Osoby
jsou do téchto funkci voleni na zakladé primého, rovného, tajného
a vSeobecného volebniho prava; ke zvoleni vyuzivaji tzv. pasivni
volebni pravo. Souc¢asti prav a povinnosti zastupitelt je mj. rozho-
dovani o vynakladani vyznamného objemu vefejnych financ¢nich
prostiredki, rozhodovani o ndkupu/prodeji majetku apod. Zvlast-
nim paradoxem vs$ak z{stava, Ze vysoka mira odpovédnosti téchto
osob nekoresponduje s povinnosti dosdhnout urcité drovné zna-
losti a jejich hladinu priibézné prohlubovat. Prislusna legislativa
omezuje moznost kandidovat jen vékem (18 let), nikoli konkrétni
mirou urovné znalosti. Teoretickym pfinosem prace bylo vytvo-
rit funkcni, praktickou a verejnosti srozumitelnou metodiku pro
hodnoceni znalosti prazskych zastupitelt.

Ing. Lukas Bernat, absolvent magisterského oboru Kognitivni in-
formatika na VSE, ktery se nyni se v doktorském studiu zaméfuje
na multiagentni modelovani a aplikaci teorie komplexnich systé-
mi v ekonomii na Narodohospodatské fakulté VSE, se zabyval da-
tovou analyzou mést a obci v CR. Digitalizace vefejného sektoru
v CR za posledni dekadu zna¢né pokrotila nehledé na ukazatele
a postaveni v zebricku zemi. Odpovidaji otevienad data ziskana
timto procesem definici velkych dat? Lze pro né vyuzit nastroje
datové védy a drzet tak krok s aktualnimi trendy analyzy dat? Od-
povédi a nastin moZnosti analyzy a jeji vyuziti demonstroval na
rozpracovaném projektu, ktery se zabyva finan¢ni a majetkovou
analyzou dat obci a mést za uplynulych 20 let. Jednim z vystupti
projektu bude doporuceni pro sestavovani datovych soubori tak,
aby mohly byt modernimi metodami lépe vyhodnocovany.

Hosty konference ME100 byli kolegové Nikos Karadimitriou a Mi-
chael Manlangit z Bartlett School of Planning v Londyné. Nikos
Karadimitriou vyucuje na BSP a ve své vyzkumné ¢innosti se




zabyva mj. institucionalnimi zménami vlivem regulace v izemi a
soucasné pusobi jako expert OSN v Africe. Michael Manlangit je
docentem finan¢niho vzdélavani na UCL School of Management,
kde vyucuje moduly o podnikovych a manazerskych financich, in-
vesticnim managementu, kapitalovych trzich, obchodni statistice
a rozhodovani.

Globaln{ finan¢ni krize (GFC) v roce 2008 znamenala pro britsky
trh s bydlenim mimoradny Sok. Zamrzlé mezinarodni kapitalové
trhy vedly k velmi restriktivnimu poskytovani hypote¢nich Gveé-
rd britskymi retailovymi bankami a kolaps v nakupu dom1i ohro-
zil silné zadluzené britské stavebnictvi. Michael Manlangit se ve
svém piispévku zabyval dopadem vydavani statnich pijcek na by-
dleni pro klienty, které vydala vlada Spojeného kralovstvi s cilem
podporit poptavku po skonceni GFC, na tfi nejvétsi britské verejné
obchodované stavebni firmy ve Spojeném kralovstvi: Taylor Wim-
pey, Barratt Developments a Persimmon. V letech 2008 az 2013
poskytovala vlada Spojeného kralovstvi sdilené kapitalové ptjc-
Ky, které vyZadovaly odpovidajici ptijcky od staviteld domt vedle
béznych bankovnich hypoték a vkladi od kupujicich dom. V roce
2013 vlada Spojeného kralovstvi zavedla novy program sdileného
vlastniho kapitalu Help to Buy (HtB), ktery jizZ nevyzadoval odpo-
vidajici ptjcky od staviteld domti. Rozdéleni rizik a odmén v ramci
programu HtB zménilo stat vlastné na spekulanta s nemovitostmi
a zaroven snizilo riziko stavebnich firem. Ve své studii autor zjistil,
Ze tri developeri mezilety 2013 a 2017 zvysili svou produkci o 29
000 byt a vygenerovali dodatecnych 1,4 miliardy liber v hotovos-
ti jako primy dtsledek HtB. Ve stejném obdobi vyplatili stavitelé
dom akcionartm 3,5 miliardy liber na dividendach a ceny jejich
akcii vzrostly v priméru o 140 procent.

Vladimir Lieberzeit a Ondrej Gabas, oba jsou specialisté strate-
gie a rozvoje Institutu planovani a rozvoje hl. m. Prahy, ve svych
prispévcich predstavili aktualni rozpracované projekty, které
resi v institutu v oblasti ekonomie sidel. Prvnim byl projekt s
pracovnim nazvem Naklady na obyvatele. V své praci identifi-
kovali mezni prijmy z rozpoctového urceni dani pripadajici na
jednoho PraZana a zkoumali efektivitu vydaji Prahy na obyva-
tele v porovnani s jinymi obcemi. Projekt se nachaz{ v rozpraco-
vanosti a vysledkem by mélo byt zjiSténi, zda a ve kterych sfé-
rach hospodareni mésta existuji prinosy z uspory z rozsahu.
Druhy projekt je podporovan grantovou agenturou TACR. Zkratka
jeho nazvu JESSUS shrnuje cil: Jednotny pristup k ekonomickym
informacim pro spravu a udrzitelny rozvoj mésta s minimalizo-
vanymi ndroky na udrzbu. Projekt zahrnuje vytvotreni modelu
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ocenovani verejnych statkli pro potieby prostorového planovani.
Cilem je zjistit a modelovat vliv vefejnych investic do obcanské
vybavenosti, infrastruktury a verejného prostoru na ceny nemo-
vitosti. S vysledky obou praci budou ucastnici konference sezna-

meni v dal$ich roc¢nicich.

Prispévky  konference si muzete 1 nadale vyslech-

nout v odkazech, které jsou dostupné na www.mel00.eu
(https://vimeo.com/474656241) nebo www.camp.cz.



Védecky vybor
konference

—
Eduard Hromada (EH) FSv CVUT
Jan Machac (JM) IEEP
Jakub Vorel (JV) FA CVUT
Karel Maier (KM) FA CVUT
Luka$ Makovsky (LM) FA CVUT
Renata Schneidrova - Heralova (RSH) FSv CVUT
Lenka Slavikova (LS) FSE UJEP
Petr Toth (PT) VSE

Vit Reza¢ (VR) FA CVUT
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Organizatori
konference

Vit Rezac je odborny asistent na tistavu prostorového planovani
Fakulty architektury CVUT v Praze. Od roku 1994 pracuje paralel-
né v mezinarodnich spole¢nostech (napi. Skanska Property CR) na
funkci manazera projekti.

Béhem své profesni drahy se vZdy pohyboval v oblasti stavby mést.
0d pocatku 90. let se na fakulté zabyva problematikou ekonomie
v uzemnim planovani, otazkou rizeni velkych projekti a dale pak
procesy v planovani a izemné planovaci legislativou v zahranici.

Zuzana Polakova je doktorandka na Ustavu prostorového planovani
CVUT, absolventka Fakulty architektury CVUT v Praze. Dlouhodobé
se zabyva problematikou udrzitelné mobility v kontextu rozvoje
mést se zamérenim na dostupnost a podporu aktivnich zptisobi
dopravy. Jako urbanistka plisobi v neziskové organizaci AutoMat.

Na Fakulté architektury spoluorganizuje mezinarodni studentskou
soutéz Urban Design Award.

Martin Silha je doktorand na Ustavu prostorového planovani CVUT,
absolvent Systémového inZenyrstvi na CZU v Praze.

Zastitu obdrzela konference od Asociace pro urbanismus a tizemni pldnovdni CR, IPR Praha

a od Asociace pro rozvoj trhu nemovitosti ARTN.
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Spolupracujici
instituce

C 13 P

Czech University of Life Sciences Prague, Faculty of Environmental Sciences

Czech Technical University in Prague, Faculty of Architecture

Czech Technical University in Prague, Faculty of Civil Engineering

Prague University of Economics and Business, Faculty of Economics

Prague University of Economics and Business, Faculty of Finance and Accounting
J. E. Purkyné University in Usti nad Labem, Faculty of Social and Economic Studies
IREAS Prague

The Bartlett School of Planning (UCL), London

International Real Estate Business School, Universitidt Regensburg
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Hosté

Nikos Karadimitriou - The Bartlett School of Planning, London
Nikos is Associate Professor in Urban Development and Planning
at the Bartlett School of Planning (UCL). His research interests
include housing and property development, the relationship
between social differentiations and the production of the built
environment as well as institutional change in spatial regulation
and spatial production systems, in the context of climate change.
His research has been funded by JPI Urban Europe and Horizon
2020, among others. He has published several peer-reviewed jour-
nal papers and two books: Planning, Risk and Property Develop-
ment: Urban Regeneration in England, France and the Netherlands
(Routledge, 2013) and The State of Addis Ababa 2021: Towards a
Healthier City (UN Habitat, 2021).

Michael Manlangit - The Bartlett School of Planning, London

Michael je doktorandem na UCL Bartlett School of Planning pod
vedenim Nikose Karadimitriou a Claudia De Magalhaese. Michae-
v doktorandsky vyzkum se zaméiuje na dopad globalni financ¢ni
krize na strategie a obchodni modely nejvétsich britskych verejné
obchodovanych stavebnich firem. Dale se vénoval vyzkumu dopa-
du planovacich politik a vladnich zasahti na rozvoj bydleni a ne-
movitosti ve Velké Britanii, Nizozemsku, na Kypru a v Hongkongu.
Michael je také docentem finan¢niho vzdélavani na UCL School of
Management, kde vyucuje moduly o podnikovych a manazerskych
financich, investicnim managementu, kapitalovych trzich, obchod-
ni statistice a rozhodovani. Michael je také zakladajicim reditelem
programu MBA UCL ve spolupraci s Pekingskou univerzitou.




Ondrej Gabas, MSc., Institut planovani a rozvoje hlavniho mésta
Prahy, Praha, Ceska republika

Specialista strategie a rozvoje Institutu planovani a rozvoje hl

m. Prahy. Absolvent oboru Philosophy, Politics and Economics na
University of Groningen. Soustredi se na témata bydleni a vyzkum
v oblasti urbanni ekonomie a ekonometrie. V minulosti pracoval na
realizacnim dokumentu Ak¢ni plan rozvoje bydleni v hl. m. Praze
nebo Studii proveditelnosti Vozovny Orionka.

Ing. Vladimir Lieberzeit, Institut planovani a rozvoje hlavniho més-
ta Prahy, Praha, Ceska republika

Specialista strategie a rozvoje Institutu planovani a rozvoje hl. m.
Prahy. Absolvent fakulty podnikohospodarské Vysoké skoly eko-
nomické v Praze. Soustied] se na ekonomicka témata ve méstg,
primarné na oblasti verejnych rozpoctt a podnikatelského pro-
stredi. V minulosti resil také praktické studie jako Ovérovaci studie
rozvoje Prazské trznice, Studie proveditelnosti Vozovny Orionka, ¢i
zaloZeni méstské organizace Kreativni Praha, z.4.
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ALEXANDER SHEMETEV

The specific features of the official
statistics of the Czech republic and

the trace of pandemics

||
1 Introduction

The research questions of this study are: What
patterns can be analyzed based on Czech sta-
tistics considered typical for Czech micro-regi-
ons? What changes in the designs are specific
for the Czech Republic in times of pandemics?
This study aims to compare the official statis-
tics of the Czech Republic with the databases
on mobility to answer the main questions.

Researchers often assess the economic policy
of the nation by adopting macroeconomic in-
dicators since the middle of the 20th century
(S. Kuznets, 1941; S. S. Kuznets, 1941; Smith,
1942). Economists try to build macroecono-
mic models based on these data (Beckhart &
Keynes, 1936; Carrier & Heyman, 1997; Firat
& Dholakia, 2010). However, these data relate
to the entire state as a whole only (Williamson,
2018). Thus, analysts cannot accept these indi-
cators to analyze economic policy.

In addition, as soon as a researcher descends to
the level of analyzing regional policy, he faces
a lack of quality data. The only thing available
to the researcher is the official statistics. These
studies investigate the official statistics of the
Czech Republic to determine how potentially
practical this approach can be.

2 Methodology and data

The general statistical database of the Czech Re-
public (Cesky statisticky urad, 2021) contains,
mainly, demographic data by region. These
data consider the number and value of indica-
tors in general (statistical software should es-

timate the indicators per capita). The database
is available from 2014 to 2020. If researchers
recalculate the leading indicators per capita,
there are 254 indicators with 43 796 observa-
tions with 6 259 unique micro-regions.

The additional database contains the data on
movements in the regions of the Czech Re-
public (based on the GPS-positioning of the
smartphones of the people for all 90 areas of
the Czech Republic (Google, 2020b, 2020c,
2020a)). This data contains 28 613 observati-
ons for 18 indicators in the year of pandemic
(2020).

In addition, this data demands much work
with cleaning and preparation. There are seve-
ral special symbols in the names of indicators.
The panel is itself unbalanced and slightly di-
fferent every year. Researchers need to exert
the data for each separate year and then ma-
nually combine it. After that, analysts need to
start operations with the data, including esti-
mating the missing data. The missing data rela-
te mainly to the number of schools and classes
for the last year. The first step for researchers
is to clear the names of these data from spe-
cial characters. The second step is to bring all
the data into a format convenient for statisti-
cal processing. The third step is to supplement
the missing data in the last year (only valid for
those data that, in principle, cannot change sig-
nificantly over the previous year). In step 4, it
is essential to shorten the name of the data for
better usability (see appendix 1).



However, the lack of data makes it nearly im-
possible to apply statistical identification stra-
tegies. The application of statistical methods
of regression is inappropriate (based on these
data). The most appropriate way, in this case,
is correlation and regression analysis. This
analysis enables the identification of potentia-
lly interesting patterns. At the same time, it is
necessary to clear these patterns from the pro-
bability of coincidence by applying a statistical

identification strategy (undoable based on the
available data due to their limitations). There-
fore, it is sufficient to apply correlation-regre-
ssion analysis in these conditions, this study
suggests.

3 Results and discussion

Figure 1! represents the main results of this
study.
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Figure 1 The correlation matrix of the leading indicators available from the official statistics (Cesky

;N

statisticky urad, 2021) of the Czech Republic (nine zones provide the most exciting patterns)

1 Reports correlations for all continu-
ous variables. Own elaboration in R. This plot
visualizes sample correlations (Pearson above,
Spearman below diagonal). Hover over ellipse
represents rho (the scale on the right), P-Value
(0.000 with rare exceptions), and n (43 792).
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The indicators of the first zone, as a rule, co-
rrelate with each other positively. The total
area of land use positively correlates with de-
mographic and entrepreneurial indicators.
However, the third zone clarifies this pattern.
Here the positive correlations are mainly due
to the effects of scale. If we recalculate all the
indicators per population unit, then we com-
prehend the lack of correlation. Permanent
effects are likely to prevail. There is a high de-
gree of heteroscedasticity in the Czech munici-
pal units (fundamental indicators). We also see
a difference in the correlation coefficients for
the main characteristics (Rho of Spearman and
Pearson). Most likely, this difference comes
from significant outliers. Pearson's correlation
coefficient is more sensitive to strong outliers
(Pernet et al., 2013; Rousselet & Pernet, 2012).
Significant outliers may distort Pearson's co-
rrelation coefficient somewhat concerning the
typical pattern. Therefore, the study duplicates
these indicators through the Spearman corre-
lation. Spearman‘s Rho correlation coefficient
is less sensitive to significant outliers than that
in Pearson‘s correlation (Pernet et al., 2013;
Rousselet & Pernet, 2012). Zone 2 shows this
difference more clearly when compared to
zone 3. Thus, we see some interesting patterns
(Figure 22).

Population (N) 3 Agro-Entrepreneurs PC(N)

1]
. N 1j5]

Immigration (N) L Gardens PC (S)
5

Emigration (N) = Agro-land PC (S)
o

Schools (N) = Forests PC (S)
-

Classes (N)

Grasslands PC (S)

Figure 2 The scheme for the zones 1-3 of the
correlation matrix of the leading indicators
available from the official statistics of the Czech
Republic

2 Own elaboration. Notes: N - number; PC
- per capita; S - square. The high weights to
outliers (Pearson’s correlation) will change
this pattern.

The second part of this study is the analysis
of the pandemic. These studies analyze how
much the pandemic could increase the death
rate in the country. Figure 3 presents official
statistics.?

This study employs per capita analysis to avoid
questions of effects of scale. Graph three shows
that the PC death rate in the year of the pande-
mic (2020) increased roughly up to 1/5 in the
Czech Republic. The most likely culprit is the
coronavirus. The jump in mortality in 2020 is
above statistically significant boundaries*.

In addition to this analysis, it is also essential
to track the movement of citizens during a pan-
demic. These changes are in the two graphs be-
low. °¢

Each figure sums the average mobility for all six
categories of mobility. Figure 4 calculates the
values for all types of mobility for all sub-re-
gions. Fig. 5 reveals the mean for each region‘s
activity type and then sums these means for all
six types of activities for all 13 provinces (the
maximum value is thus |13x6x100|=|7800]|
scores of mobility for fig. 5).

Hikes in parks (frequently) encouraged the
addition of outdoor activities throughout the
pandemic period. Each wave of the COVID pro-
duced a significant reduction in all types of
activities (except parks). People visited their
workplaces less often; they used transit stati-
ons less often, and they reduced the time spent
in retail and recreation centers.

3 Own elaboration in R. SE are on vertical li-
nes. This plot represents deaths per capita per
annum.

4 This research employs the official statistics
to avoid discussing whom statisticians should
count as dead from the COVID-infection (there
are many different standards for this in many
other countries and regions). This study exa-
mined the growth of the per capita death rate
to see the unusual patterns in 2020.

5 Own elaboration in R from the Google data-
sets (Google, 2020a, 2020c, 2020Db).

6 Own elaboration in R from the Google data-
sets (Google, 2020a, 2020c, 2020Db).
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if_local_doctor

smrtPC

Fig. 6. - Developments of deaths per capita in the Czech Republic by the presence of a doctor in a

municipality

The distribution of deaths per capita was rou-
ghly comparable for municipalities where doc-
tors were and where they were not. An excep-
tion to the local pattern is municipalities with
zero mortality. These municipalities usually

smrtPC

have a lower population. Logistic problems
could hardly significantly affect the develop-
ment of mortality (meaning the difficulty of
visiting doctors for districts without doctors).”

guantile
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-+ 025
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= 07§
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Fig. 7. - Developments of deaths per capita in the
Czech Republic by the quantiles of municipalities

in 2014-2020

7 Own elaboration in R. Violin chart.
Notes: if_local_doctor - a dummy variable that
estimates the presence of the doctor (1), 0
otherwise; smrtPC - the indicator of deaths
per capita.



The mortality schedule behaves consistently, ex-
cept for municipalities with high mortality rates.
These areas may be home to more elderly and at-
-risk people. This may explain the pattern in Figu-
re 78

Changes in Moving Outdoors in the Czech Regions (By Types of Outdoor Activities, Relative to January, 2020)

J\TD:ESK»

Stredocesky

Karlovarsky,

Changes in Moving Outdoors (Relative to January)

25 30 35
Total New COVIDS per 100 000 (mean of daily log-scale)
Means of each region for all 2020 dates (5 categories of the outdoors activities]

The Czech Republic pattern Source: own processing (2021) The US pattern Src: (Chetty et al., 2020, p. 82)

°Thus, doubtfully effective policy in reducing
movements in the US regions is different from
the Czech Republic pattern. We cannot blame
such a policy for inefficiency in a similar way.
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Fig. 8. — Evolutions in movements in the Czech Republic and new COVID cases per 100 000 in 2020
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Fig. 9. - Per capita mortality rate for municipalities with doctors and without doctors

8 Own elaboration in R. Notes: smrtPC - the
indicator of deaths per capita; quantile - repre-
sents the statistical quantile by the deaths per
capita (for example, 0.05 means 5% municipali-
ties with the lowest death rate).

9 Own elaboration in R. The mortality
rate comes from the official database of the
Czech Ministry of Health (Ministerstvo Zdra-
votnictvi Ceské republice, 2021).
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Dependent variable:

12This research supports the conclusions of the
core discussion (Hsiang et al., 2020) by other

smrPC
Nobyv -0.00000 means (mobility data) and in diverse regions
(0.00000) (territorial units of the Czech Republic). It me-
i_local_doctor -0.00004 ans the social distancing measures might be
(0.0002) efficient in terms of the medical effect on the
Estimator ols b £ inf d le. 0 v i .
Fixed effects D number of infected people. Our study investi-
Std. errors clustered No gates further; it isolates the impact for diffe-
Observations 43,778 rent economic sectors (like pharmacy, retail,
2 - - .
R ., 0.000 recreation, and visits to workplaces) and me-
Adjusted R= -0167 th ffoct ted b d ics t
Note. D201 "p<0.05. ~p<0.01 asures other effects created by pandemics to

Fig. 10. - The statistical effect of having doctors
in the Czech municipalities for the deaths per
capita

10This regression shows no statistically signi-
ficant effect of the population density and the

the movement and social distancing effects in
terms of how it influences these sectors. Every
new pandemic case traverses to a significant
change in people‘s reaction and might lead to
an equivalent decline (or rise for some spheres
[like pharmacies]) in terms of the offline trade.
Thus, simply the factors of public support and
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(e.ee1) (2.882) (2.ee1) (e.e83) (2.e81) (e.ee1) (e.e884)
stant 9.475%%% 1.482 7.44p%%% 74,399%% -13.345% -14,28@% == 3,458%%=
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Fig. 11. - The statistical effect of pandemics on the mobility in the Czech municipalities to the average

mobility changes

presence of doctors on the per-capita death
rate [even without clustered standard errors].
However, fig. 9! clarifies this effect even more:
the company of doctors never led to the PC de-
ath rate above some certain threshold (unlike
some of the municipalities without a doctor).

10 Own elaboration in R. Notes: smrtPC -
the indicator of deaths per capita; if local_doc-
tor — a dummy variable that estimates the
presence of the doctor (1), 0 otherwise.

11 Own elaboration in R. Notes: smrtPC

- the indicator of deaths per capita; if_lo-
cal_doctor - a dummy variable that estimates
the doctor’s presence (1), 0 otherwise; Nobyv
- the number of inhabitants.

online marketing might help these branches of
economics. Although, further investigation is
necessary to adjust the size of the pure effect to
the determinants of public support and online
trade (no such high-frequency data is available
now for the regions of the Czech Republic).

Most researchers on related subjects base their
results on local surveys and questioning (Bor-
kowski et al., 2021; Bowes et al., 2020; Dingel
& Neiman, 2020; Fatmi, 2020). Our study steps
further and analyses the proxy for the popula-
tion data (based on the geo-positioning of the
smartphones of a considerable part of the po-
pulation of the Czech Republic). This can pro-
duce a more stable foundation for the statisti-

12 Own elaboration in R.
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cal judgments of the expected effects from the
limited data available now. Furthermore, none
of such researches bases its results on the pro-
vinces of the Czech Republic. This fact is ano-
ther vital enrichment of our study.

Although some researchers involved compa-
rable procedures and data (Chetty et al., 2020;
Warren & Skillman, 2020), their judgments are
fair for the US pattern. Nonetheless, the pattern
of the Czech Republic might be unconventio-
nal (figure 8), and, therefore, the outcomes of
these studies might not be fully applicable to
the Czech Republic.

4 Conclusions

The research questions of this study are: What
patterns can be analyzed based on Czech sta-
tistics considered typical for Czech micro-regi-
ons? What changes in the designs are specific
for the Czech Republic in times of pandemics?
This study aims to compare the official statis-
tics of the Czech Republic with the databases
on mobility to answer the main questions.

We found that the per capita death rate in the
year of the pandemic (2020) increased roughly
up to 1/5 in the Czech Republic. The most li-
kely culprit is the coronavirus. Hikes in parks
(frequently) encouraged the addition of out-
door activities throughout the pandemic peri-
od. Each wave of the COVID produced a signifi-
cant reduction in all types of activities (except
parks). People visited their workplaces less
often; they used transit stations less often and
reduced the time spent in retail and recreati-
on centers. The doubtfully effective policy in
reducing movements in the US regions is diffe-
rent from the Czech Republic pattern (there is
a high probability of the non-negative effect of
reducing activities to the spread of pandemics
in the Czech Republic).
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DAVID MAZACEK, JAN PANOS

Dostupnost bydleni a

najemni bydleni

1. INTRODUCTION

Prague residential market experience signi-
ficant price growth of new residential deve-
lopment from 2008 until 2020. In last years
was often said that there is significant price
bubble on the Prague residential market. Our
opinion presented in deeper detail in authors
paper (Mazacek, 2016 Springer) denies this
hypothesis, as between years 2008 and 2020
price growth was accommodated by the wage
inflation as well as the decrease in the interest
rates on the mortgages and thus the real value
of mortgage instalments increased much less
than the price level of new apartments. Thus,
is interesting to explore more the dependenci-
es between the pricing of new apartments on
the Prague market and the fundamental vari-
ables. This article presents the overview of the
research paper that we prepared for further
publications and examines the relationship
between the transactional price of new resi-
dential dwelling development on the Prague
market and the set of explanatory variables -
mainly macroeconomics as well as real estate
fundamental variables. To map those depen-
dencies the econometric model based on ADL
(autoregressive distributed lag) structure
supported by statistical learning approach of
least absolute shrinkage and selection ope-
rator (lasso) together with Bayesian model
averaging (BMA).

As a result of the model, we defined five expla-
natory variables as drivers for prices of new
residential dwellings in Prague

2. LITERATURE REVIEW

As various number of literatures f.e. Kwakye
(2020), Algieri (2013) or Belke (2018) presen-
ted in the past there is clear evidence of rela-
tionship between price level of real estate and
macroeconomics variables together with con-
sumer expectations. For the most of apartment
buyers is the investment in the residential
piece of real estate long-term or life-time in-
vestment. The expectation of future develop-
ment of the market as well as the economy and
personal plans are playing significant role in
consumer decision-making process. Residen-
tial real estate market is reacting with delay on
the changes in the economy due to long deve-
lopment processes and sticky prices. Most of
research papers studies is concentrating most-
ly on the dependency of real estate prices on
few explanatory variables. Also, the literature
is describing more often the price of new hou-
ses rather than the price of apartments. Some
studies are underlying the price stickiness of
real estate market that applies specifically on
development. The study of Tsatsaronis and
Zhu (2004) shows long cycles of real estate
prices. They observed price developmentin 17
countries between 1970-2003 and determined
just two cycles of the real estate market in this
time frame. This can be observed also on the
Prague market - through big market expansi-
on from 2000 market entered the recession in
2008 and since 2010 for the last ten years are
the residential prices of the new development
continuously growing. Another study done by
Englund and loannides (1997) is concluding
that in case of 15 selected OECD countries the-



re is no evidence of an international real estate
cycle, however they cannot reject the hypothe-
sis of the real estate cycles within the nations.
Furthermore, they are concluding that GDP and
interest rates are very good explanatory varia-
bles of the real estate price development. The
cyclical behavior of real estate price described
in research of Bracke (2010) divides the real
estate price path between the movement in
the cycle and the price booms. Paper conclu-
des that if the booms are excluded then the real
prices are oscillating round more or less stable
values, however the booms are shifting them
to the higher levels as the booms are lasting
longer than the price falls. Another literature
refers to more explanatory variables related to
fundamental determinants, like in Belke and
Keil (2018) providing the evidence in division
between supply side and demand side factors
like rent, age structure, market size. Cohen at
al (2017) is showing the interaction between
house prices and set of explanatory variables
like GDP, unemployment, inflation at market in
Lithuania. Cohen at al (2017) showed also that
inflation and interest rate were not determi-
ning the housing price in Lithuania.

3. DATA

3.1 Explanatory Variable

Explanatory Variable is defined in the model as
transaction price per sqm net sellable area of a
new apartment in Prague including VAT as the
typical individual buyer is not VAT payer and
the final price for him includes VAT then. We
used only the price for new apartments as the
product is much more homogenous whether
the sales price of used apartments is subject to
when the apartment was refurbished last time,
if the apartment is furnished or whether the
building where the apartment is located was
refurbished - all those aspects are influencing
the price. Also, the overall quality of the seg-
ment is influencing than the average price and
thus the price is influenced also by changes
in the overall quality. In Prague in 2003 were

sold lot of apartments before refurbishment,
however nowadays majority of apartments
is sold refurbished. There is no complex da-
taset of average residential prices per sqm in
Prague for longer period. The most relevant
source of new dwellings prices is Deloitte Pri-
ce map using the data from the cadastral offi-
ce as primary input about real prices achieved
and the pricing form developers price list for
the current price offers. Deloitte price map is
available first from 2016 as is issued with two-
-months frequency. For the purpose of the mo-
del was needed much longer timeline. Finally,
the timeline with new dwelling prices per sqm
was constructed from 2003 by combination of
Deloitte Price Map, data from the Czech Statis-
tical Office, Jones Lang la Salle, joint reporting
of three dominant Czech developers and the
private database from Czech Technical Univer-
sity professor Mr. Dolansky, that was used for
the early years of the timeline, where the pri-
cing from Czech Statistical Office was not yet
available. Data from Deloitte Price Map are ba-
sed on individual Prague districts showing also
the average for Prague in total. Data from Prof.
Dolansky were based on Prague cadastral are-
as that is more detailed, but the cadastral areas
are not overlapping with Prague districts, so
some cadastral areas is present in more Pra-
gue districts. To solve this problem the weigh-
ted average for Prague districts was used and
calculated bases on the area of the individual
cadaster in each Prague District. To get to the
transaction price for apartments we used the
ratio between offering price and transaction
price presented by the Czech Statistical Office
for the years when the data about transaction
price was not available yet.

3.2  Explanation variables

As explanation variables were tested few
groups of variables having the impact on the
residential pricing:

Macroeconomics variables: GDP of the Czech
Republic, Prague GDP, Czech National Bank In-
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terest rate, Inflation, Disposable income of Pra-
gue households, Average Salary

Fundament variables influencing demand: Po-
pulation, Rents, Interest rates on Mortgages,
Average area of a new apartment, VAT, Ratio
between average rent and average monthly
mortgage instalment, Ratio between average
monthly mortgage instalment and average
gross salary, unemployment

Variables influencing supply: Construction pri-
ce index, Number of apartments with construc-
tion started, Number of apartments finished

The impact and relation between some vari-
ables - most of macroeconomic variables is
clear and well evidenced, some selected varia-
bles and their expected impact on housing pri-
ces is presented below.

Unemployment was put as explanation varia-
ble not because the increase of unemployment
limits the demand for new apartments as less
people are able to achieve the purchase but
for its psychological effect. The developers are
building new apartments in Prague for less
than 10% of inhabitants, the rest of people li-
ving in Prague is not able to effort to buy the
new apartment. The problem is not decrease of
wealth with increasing unemployment - unless
it grows high like in Spain - Irandoust (2019).
The real meaning of unemployment change
is the psychological effect. When almost eve-
ryone is having contact to someone how lost
their job and is not able to find new one, the
society becomes struggling with investments
and trying to safe more money having a fear of
losing their jobs, not getting paid bonuses or
decrease of the salary. if the unemployment
reached a certain level the people must sell
massively their apartments as they are not able
to repay the mortgages that leads to additional
decrease of pricing as the weak demand is fa-
cing increasing supply, described in Irandoust
(2019). The study of Drachal (2014) shows the
relation between unemployment rate and hou-

sing price in the case of Poland, however states
that the model result is supporting the hypo-
thesis of lower housing prices in region with
higher unemployment however the correlati-
on between house prices and unemployment
is smaller in regions with high unemployment
rate than in region with low unemployment
rate, which is totally logical outcome. Interest
rate or mortgages has a direct implication to
demand for new houses, as the instalments
are becoming more expensive. In realty, the
buyers are more interested in the amount of
their monthly mortgage instalment than into
the absolute price of the apartment that repre-
sents the amount that for the average buyer is
more abstract number, the monthly payment
of the mortgage instalment and the equity nee-
ded to meet the LTC requirements are the real

amounts.

VAT was included as from 2002 the VAT on
apartments was changed. Any announcement
of VAT increase drives up the demand as the
clients wants to buy the apartments for the
pricing before change, this was the case of the
Czech Republic in 2008, where VAT increase
was announced, same effect has any regulation
on maximum LTC.

For the construction price index was used the
construction price index of the Czech Statisti-
cal Office, however comparing the index with
the marker practice, the increase shown in the
index is much lower than the real increase of
the construction costs for the residential buil-
ding on the market.

4. ECONOMETRIC MODEL

When considering all the potential explanato-
ry variables in the dataset including levels as
well as growth rates, the number of potential
predictors in the regression might be very
high. There are several standard methods for
variable selection in model estimation with
common examples being forward, backward,
or stepwise selection. Nevertheless, in our re-



search we focus on modern, computing power-
-driven approach with high level of automati-
on, which shall produce a sparse and robust
model. The basis of our model is ADL (autore-
gressive distributed lag) structure, however,
to avoid manually selecting the explanatory
variables and to prevent overfitting, we apply
statistical leaning (SL) approach called lasso
(least absolute shrinkage and selection opera-
tor) together with another SL technique called
Bayesian model averaging (BMA) to explicitly
account for model uncertainty when searching
for optimal value of a lasso tuning parameter
A. To assess our model properties, we employ
bootstrapping as a popular nonparametric tool
for assessing statistical properties of complex
estimators.

Suppose a vector of observations of dependent
variable Y=(Y,Y, .., Y ) of length Tand T*K ma-
trix of predictors X=(X,", ., X,™,.., X, .., X (V).
In addition, let B=(BY, .., ™) be a vector of K
unknown regression coefficients. Ordinary
least squares (OLS) estimation of a linear re-
gression model minimizes the following term:

T K 2
min (ft—z B *‘xt"') . (1)
B =1 k=1

Typically, all the coefficients’ estimates will be
nonzero, which makes the interpretation of
the model challenging, in particular when K
is large. In fact, if K>T, the OLS solution is not
unique and very often overfits the data. Thus,
there is a need to constrain the estimation pro-
cess to avoid overfitting. In the lasso approach,
this is done by adding /,-norm regularization
term to the loss function. Thus, the problem (1)

can be re-written as:

T K 2 K \
mm(Z(h—Z B’“xt’“) +:«ZIB"'I). )
B \i=1 k=1 k=1

When solving the minimization problem (2),
some of the B® coefficients are shrunk exact-
ly to 0, resulting in more parsimonious re-
gression model less prone to overfitting. The
tuning parameter controls the strength of [,

-norm penalty and therefore effectively contro-
Is the amount of shrinkage. There are several

rules, which might be used for the optimal A4
selection, in this article, we opt for a different
solution based on the so-called Bayesian mo-
del averaging. The BMA modeling technique
explicitly accounts for the model uncertainty
by working with a large pool of model equa-
tions simultaneously. It helps to find a robust
model while avoiding the risks of hand-picking
a single model as it is the case when using the
aforementioned rules. Weights in the form of
posterior probabilities are assigned to the in-
dividual models, reflecting their predictive
performance and other features, and these
weights are then to combine the models into a
single posterior equation. Let be a set of poten-
tial models and assume a non-informative pri-
or, where the probability of each model to be
the correct one is uniformly distributed. Then
under the assumption of normality, the poste-
rior probabilities can be estimated as:

%rc-ms i)

L , 3)
—ICIMS E, d,

F
e’

Where IC is a selected information criterion®
computed using mean squared error MS E, and
a number of non-zero parameters d, for a mo-
del F.

Using the posterior probabilities of all suita-
ble models, the posterior vector of regression
coefficients can be calculated simply by wei-
ghting the estimated coefficients of the indi-
vidual models E? = by the associated posterior
probabilities ‘T[F_:.

F
ﬁam :; HF_;&F_ (4)

The final BMA estimates of Y can then be com-
puted in the usual way as:

K
- = k|
FEMA.J::; BanmX, . VL. (5)

1 We use Hannan-Quinn criterion (HQC)
in the form HQC=T In(MS E) +2 d,. In (In (T)).
We also experimented with alternative infor-
mation criterions such as Akaike or Schwarz.
Ultimately, the choice of the criterion had only
a very limited impact on the final results.
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An ADL model is a special case of a linear re-
gression model, which contains both multiple
explanatory variables including their lags and
lags of the dependent variable. Let us assume
we have a dependent variable Y with lag limit
p and K explanatory variables X, ..., X® with
lag limit q. The ADL model equations can then
be written as

Y=a+p, ¥ _+...+p ¥ _ +
.
+2 1B X 4B XL (6)
k=1

Where B =[a,p,, ... p, B, - B, s B, ..
B “]is a vector of model parameters and ¢ is
the error term.

Long-run multipliers 6% (LRMs) are coeffici-
ents which can be computed for every X¥ and
which are defined as
q
k
o _Ox BE[Y) Uy E:.B“-‘ (7)
Oy EIXY) oy & 7
1-2. p,

Where @,.and 0, are standard deviations of
X® and Y, respectively. The LRM for each k can
be interpreted as the change in the expected
value of Y measured in terms of the of stan-
dard deviations caused by a permanent shift
of X® by one standard deviation.

5. RESULTS

This section shows the application of the
framework introduced in Section 3 using the
data from the Prague housing market presen-
ted in Section 2. We illustrate the calibration
process and show which explanatory varia-
bles were identified by our algorithm as the
main drivers of the Prague new residential
apartments prices.

Figure 1 Illustration of the estimation process

Note: Values of A form a geometric sequence
with 100 values from 1000 to 100 (as depicted
on the horizontal axis). Widening the interval
or working with finer grid does not have any
significant impact on the final model and only
increases the computational burden.

Figure 1 captures the core features of the es-
timation procedure. The figure shows out-of-
-sample MSE estimations with error bars for
individual models based on different values
of the tuning parameter A. The minimum MSE
model is highlighted by the green circle. The
model with the highest A within one standard
deviation from the model with minimum MSE
is highlighted by the blue circle. The blue bars
(right axis) show the BMA posterior probabi-
lities for individual models. The black dashed
line shows the numbers of non-zero coeffi-
cients for individual models. Ultimately, the
BMA procedure assigns a non-zero posterior
probability to in total 23 models.

The fitted new flats prices per sqm in Czech
Republic with bootstrapped confidence
intervals based on 10 000 random draws are
presented in Figure 2. The model provides a
strong fit with adjusted R? over 90%. At the
same time, more than 95% of coefficients are
shrunk down to 0. The posterior errors were
also tested for normality, autocorrelation and
heteroskedasticity. The tests show we cannot
reject the hypothesis of normality and there is
neither significant autocorrelation nor hete-
roskedasticity present in the posterior errors.



Figure 2 Fitted model and confidence intervals

Note: Dashed line and dash-dotted line repre-
sent bootstrapped 95% confidence intervals
for observations and for expected value, re-
spectively. For bootstrapping, 10 000 random
draws were used.

Ultimately, there are 5 explanatory variables
in the final model with a measurable impact
on the dependent variable. Table 1 lists these
variables together with the respective LRM
values. Positive LRMs indicate direct relation-
ship between the dependent and explanatory
variable (i.e., an increase of an explanatory
variable leads to an increase in the dependent
variable). Negative LRMs indicate inverse
relationship (i.e., an increase of an explanatory
variable leads to a decrease in the dependent

variable).
Explanatory variable LRM value
Land prices +0.4588
Net disposable income per +0.2356
household
Unemployment rate in Czech |-0.3178
Republic
Mortgage rate -0.0915
Unemployment rate in Pra- |-0.1090
gue - yearly growth rate

When we investigate the probabilities of
individual LRMs equal to zero in their bo-
otstrapped distribution we receive that for
the land prices, net disposable income per
household and unemployment rate in Czech
Republic, this probability is much lower and
stays under 30% for each of these variables.
For the mortgage rates, the probability of zero

is significantly higher attacking 60%. Last, for
the yearly changes of unemployment in Pra-
gue, the probability of zero exceeds 75%. This
supports the argument that according to our
model, the land prices, net disposable income
per household and unemployment rate are
the most significant drivers of the new flats
prices per sqm in Prague.

As the conclusion our model presents that

the transactions price per sqm of new resi-
dential apartments in Prague is determined

in positive way by the Land price and by

the Household income. The higher the land
price, for more the apartments had to be

sold and the higher household income is the
more are the buyers willing to pay for an
apartment as the main driver is the mortgage
payment per month not the absolute price of
the apartment. Less significant were in the
period of 2003 - 2020 unemployment rate
and mortgage interest rate. Importance of
unemployment rate was described above. The
higher mortgage interest rate, the higher costs
of mortgage and higher burden of households’
budget by repaying mortgage. The significance
would be probably much higher in 2021 when
the economy is facing increase in interest
rates.
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VOJTECH MYSKA
Stavebni kapaci-
ty prahy z hlediska

uzemne-planovacich

limitu

UVOD & DEFICIT

Citelnost izemné-planovacich dokumentaci a
prenos strukturovanych, jasné interpretovatel-
nych informaci pro zainteresovanou verejnost
¢i investory v soucasném legislativnim, plano-
vacim a procesnim kontextu v CR jednoznac-
né kulhd za moZnostmi soucasné technologie,
informacni védy a datové vizualizaci. UZivatel
je odkazan na sadu vektorovych ¢i rastrovych
map se separatni textovou ¢asti, mnohdy s od-
délenym metodickym pokynem, a v digitalnim
archivu neziidka chybi i iplné znéni platné do-
kumentace.

Tento stav, zaroven ve stretnuti se spolecensky-
mi tendencemi kolektivni poruchy pozornosti,
prispiva v rozSifovani propasti v komunikaci
natolik dulezité verejné véci jako je prostoro-
va regulace nejen mezi laickou a odbornou po-
pulaci, ale i vefejnou spravou a verejnosti sa-
motnou [ CITATION Loh \l 1029 ]. I komer¢ni
subjekty ve vystavbé aktivné plsobici (vCetné
developerskych spolecnosti), tedy subjekty
zpravidla odborné a v izemnim rozvoji se ori-
entujici, se pravidelné obraci na konzultanty a
poradenské firmy ve véci stanoven{ uzemné-
-planovacich limitl a jejich jasné kvantifikaci
- jaky je mistni potencial rozvoje, v poc¢tu nové
vystavitelné podlahové plochy?

V koncep¢ni fazi investi¢niho zdméru je rovnéz
obvykle nemozné poradit se stavebnim ura-
dem ¢i prislusnym odborem uzemniho rozvoje
(ty vyzaduji vyssi miru rozpracovanosti doku-
mentace), nehledé na nizkou miru validity a
konzistence vyjadieni uredni osoby v ideové

fazi. Verejna sprava je ve véci kvantifikace po-
tencidlu zaroven spiSe ve vleku problematicky
podloZenych politickych proklamaci (,na dze-
mi X se vejde Y byt("“), které se daji potvrdit,
vyvratit, ¢i, v pripadé verejného zajmu, tento
stav ucinit cilovym, ve formé zmény lokalniho
regulativu. Pro komunikace téchto kapacit a
jejich stanoveni v dneSni praxi funguji uzemni
studie, které potencial zpravidla nékterym ze
souhrnnych ukazateld kvantifikuji. Chybi vSak
konzistence, srovnani ukazateld oproti stavu
a vyjadreni lokalniho nartstu, nehledé na pro-
blemati¢nost neobjektivity srovnavanych uda-
ji a mozZnosti jejich ucelové dezinterpretace
(4zemni studie objednand investorem je ve své
podstaté funkéni podklad pro komunikaci bu-
douci vystavby).

Jako klicovy indikator izemniho planu je, s pfi-
hlédnutim k vysSe popsanému stavu, stanove-
na celkova regulovana podlahova plocha (zkr.
RPP) k budouci vystavbé. Pti abstrakci a od-
hlédnuti od dil¢ich jevd, jako je napt. umisténi
vefejné& prospésnych opatieni ¢i vedeni USES je
celkovy nartst podlahové plochy pro vyhodno-
ceni dzemniho planu rozhodny; obsahuje ne-
jen potencialni nartst pocCtu obyvatel (obytné
kapacity, vyjadrené poctem bytd), ale i infra-
strukturu k obyvatelstvu naleZici (doporucené
kapacity verejné vybavenosti na obyvatele),
Casto dle zasad metodickych pokynt (napft.
Metodicky pokyn k Uzemnimu planu sidelniho



utvaru hlavniho mésta Prahy?). Tento tdaj se
da zaroven reprezentovat proti celkové pod-
lahové ploSe mésta v sou¢asném stavu (HPP),
jako ,mira pretvoreni uzemi“ V kontextu po-
kracujici bytové Kkrize nejen v hlavnim mésté
by mél byt indikator sledovan a evidovan.

METODIKA

Po stanoveni klicového indikatoru RPP nastava
jeho vypocet. Pro velké mnozstvi dat a rozsah
zkoumaného tzemi (administrativni vymeze-
ni hl. m. Prahy) byla pouzita metoda analyzy
prostorovych dat, nastaveni automatického
propoctu (modelu) a nasledné reprezentace
vysledki ve webovém rozhrani.

Metoda byla nastavena o otestovana na dvou
uzemnich planech, a to konkrétné na plat-
ném uzemnim planu hl. m. Prahy platného
k 06/2021 [CITATION
Kol99 \1 1029 ] a navr-
hu metropolitniho pla-
nuzr.2018 [ CITATION <
MPT \l 1029 ]. Odli§na oo (- -

filosofie téchto dvou
piedpisi vede k roz-
dilnym zplsobim vy-
poctu, nicméné cilem
pro oba je stanoveni je-
diného srovnatelného
indikatoru - celkové
zbyvajici stavebni ka-
pacity sidelniho dtvaru
Prahy, jako rozdil mezi
soucasnou intenzitou
zastavby (resp. celkové
HPP na uzemi celého
meésta) a kapacitou zastavby umoznénou, tzn.
Jneprostavénou” dle pravnich predpist (celko-
vé RPP na uzemi celého mésta).

1 METODICKY POKYN k Uzemnimu
planu sidelniho atvaru HMP, schvaleného
9.9.1999, usnesenim ZHMP ¢&. 10/05 Uplné
znéni ke dni 1.11.2002; MHMP Sekce Utvar
rozvoje hl. m. Prahy 10.2002
https://iprpraha.cz/uploads/assets/doku-
menty/pup/metodicky_pokyn.pdf

Zatimco platny tzemni plan vymezuje granu-
larnéjsi transformacni a rozvojové plochy s vy-
sokou mirou detailu jejich budouctho mozného
vyuziti, metropolitni plan nastavuje volnéjsi
funk¢ni regulaci (de facto pro ucely této ana-
lyzy pouze redukovanou na kategorii ,,obytna“
zahrnujici vedle ploch bydleni i veskeré ostat-
ni nerusici plochy, tedy napf. administrativu,
retail, ¢ ob¢anskou vybavenost. Uzemni plan
zaroven stanovuje budouci miru vyuziti zjed-
noduSenym nepiekrocitelnym koeficientem
KPP, zatimco u metropolitniho planu je nutné
propocist miru zastavénosti dle stredni veli-
kosti blokt a odecist piedepsany podil uli¢cnich
prostranstvi, méstskych parki a obcanské (za-
stavitelnost je nastavena parametricky) a dale
ji upravit dle vyskové regulace.

Predikovany vyvoj stabilizovanych tGzemi ne-
byl v ramci prototypu modelovan.
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Obrazek 1 - odlisné topologické principy
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planovacich nastroji

Vypocet stavu

Pro oba propocty (viz dale) je nutné urcit ka-
pacitu stavajiciho stavebniho fondu v Praze.
S vyuzitim dat o podlaznosti budov a jejich ge-
ometrickych atributech (zastavéna stopa, tvar
stfechy, pocet stresnich podlazi a podlazi v te-
rénu).

Takto byla stanovena ,superhruba podlahova
plocha“ (SHPP) celého mésta, sloucena ze za-




znami individualnich budov. Superhru-
ba proto, nebot se jedna o plochu hrubou
vC. Sachet, atrii, vnitfnich galerii apod -
propocet nezohlediiuje volné prostory
budovy napri¢ podlazimi, nebot chybi
data a jejich sbér neni technologicky pro-
veditelny.

Kapacita budov byla prostorovou kom-
binaci vrstvy soucasného vyuziti izemi
obohacena o atribut souc¢asného vyuziti
v pomérné detailnim popisu; ten umoz-
nuje stavebni kapacitu kategorizovat dle
typologie a srovnat konformitu se sou-
Casnym stavem platného dzemniho pla-

nuz

Obrazek 2 - podlahové plochy Prahy dle za-

stupnych funkci; cervena reprezentuje bydle-
ni, cyan administrativu

Vzhledem k faktu, Ze vysledek v bodovém da-
tasetu nereprezentuje stavajici koeficient pod-
laznich ploch, a pro vypocet KPP je nutné sta-
novit arbitrarni okoli budovy (z definice KPP
jako podilu podlahovych ploch a tzemi stav-
by), bylo ptistoupeno k dodate¢né geografické
analyze a pridéleni vlastniho prostoru budov
prostrednictvim Thiessenovych plygont (téz
Voroného polygony, definované jako konvexni
mnohouhelniky s hranami v ekvivalennti vzda-
lenosti k sousednimu bodu - viz Obrazek 3).

2 bude vyhodnoceno v dalsi ¢asti vyvoje
modelu

Obrazek 3 - pridélen{ kapacit do Thiesseno-
vych polygonti pro reprezentaci lokalniho
koeficientu podlaznich ploch (KPP)

Takto byly dopocteny koeficienty podlaznich
ploch individualnich budov pro srovnani a vali-
daci viici predepsanym KPP v ramci uzemniho
planu.

Gzemni plan

Klicové regulacni nastroje relevantni k vypo-
Ctu jsou koeficienty podlaznich ploch (ekviva-
lent intenzity zastavby), zplisob vyuziti Uzemi
a vlastni topologie téchto prvki. Kapacita byla
vypocCtena sumarizaci nasobku KPP transfor-
macnich ploch a jejich rozlohy se zachovanym
atributem typu plochy RZV.

Tyto plochy pak byly redukovany o a srovnany
se stavajicim koeficientem podlaznich plochy

(viz vyse).
metropolitni plan

Metodika vypoctu vychazi z clanku 73 - Stano-
veni miry vyuziti izemi k zastavéni a ¢clanku 77
- Mira vyuzZiti izem{ k zastavéni pro transfor-
macni a rozvojové plochy novych struktur tex-
tové casti MPP, a vyuzitim této metodiky (pre-
vedeni do modelu) v rdmci GIS dat.

Principem je stanoveni zastavitelnosti jako
syntézy nékolika parametrickych predpist va-
zanych na lokalitu jejich prostorova kombinace
s datasety vysSkové regulace, resp. poCtem re-



gulovanych nadzemnich podlaZzi - viz textova
cast metropolitniho planu [ CITATION MPT \l
1029

Vyhodnocovani planu rovnéZ upravuje ¢lanek
156 MP, ktery stanovuje, Ze ,celkovy potenci-
al Metropolitniho planu je dan kapacitou jed-
notlivych lokalit a moznosti jejich naplnéni a je
vyjadien pomoci indexu vyuZiti lokality (dale
také ,i“). Mira vyuziti jednotlivych ploch je sta-
novena individualné dle ¢l. 73 az 77. Potencial
planu je vyjadien v celkovych bilancovanych
kapacitach lokalit.“ [ CITATION MPT \1 1029 ].

Lokality zpravidla navrhuji informacni hodno-
ty indexu stabilizované ¢asti is a navrhovy in-
dex in, které jsou srovnatelné s KPP. Indexy vy-
uziti lokalit jsou vsak pro cilovou miru detailu
nedostatecné, a pristupné datasety metropo-
litntho planu tento atribut neobsahuji, nebylo
tedy mozné provést srovnani.

VYPOCET

Vypocet byl nastaven jako model datovych in-
putl a transformatort v ETL prostredi FME.
FME bylo upfednostnéno pied modelem v pro-
stiedi ArcGIS pro vyssi rychlost, responzivitu
a moznosti dynamické iterace vstupnich para-
metru.

Mezi dil¢imi vysledy bylo zjiSténo, Ze Praha
jako celek ma v soucasnosti sumarizovanou
kapacitu regulované podlahové plochy, poni-
Zenou o soucasny stav, 20 mil. m2 RPP. Zjed-
noduSenymi propocty na bytovou Kkapacituy,
nutné prirazené infrastrukture a pracovnich
mistech (stanovenim modelového podilu cel-
kovych podlahovych ploch k bydleni viici vsem
ostatnim funkcim na cca 50 %, vychazejicim ze
soucasného stavu), a koeficientu ¢istych podla-
hovych ploch k ¢islu ~117 tisic novych byt pri
totalnim teoretickém vycerpani kapacity.

Oproti tomu, pfi stejné tvaze, metropolitni
plan nabizi rezevu 319 tisic novych byt(, tedy
2,7nasobek soucasné platné dokumentace.

Tyto vysledKky jsou ilustrativni a museji byt na-
dale zptresiiovany (viz dale) a validovany zpra-
covatelem.

uskali vypoctu & prostor pro vyvoj/
Zpiresnéni

¢ Vypocletni model v soucasnosti nezahrnuje
jevy:
¢ VyjimecCné pripustné stavby
¢ Proménlivost izemniho planu (mnozstvi

a pravidelonost zmén znemoZiiuje stabilizovat
Cislo celkové kapacity)

Obrazek 4 - model vypoctu v prostiedi FME - ilustrace




e Pfestavby stabilizovanych tizemf

e Neptesné prepocty HPP na superhrubou
podlahovou plochou

e Vyuziti zastupné funkce a vyrazeni multi-
funkcnich staveb (vice funkci na vchod/adres-
ni bod)

PREZENTACE

Zasadnim cilem nastroje je zpravu o stavebni
kapacité koherentné a pochopitelné predat.
Vypoctend data byla opét geolokovana do za-
znami dilkd transformacnich a rozvojovych
ploch izemniho, resp. metropolitniho planu, a
v prostredi aplikace GIS pripravena pro webo-
vou vizualizaci (prevedeni do datové konform-
niho schématu).

Data byla nasledné prezentovana v konfiguro-
vané aplikaci v prostiedi ArcGIS Online, ktera
umoziuje explora¢ni analyzu véetné dynamic-
ky se ménicich datovych vizualizaci (viz Obra-
zek 6).

Mapova aplikace byla zptistupnéna jako proto-
typ, nicméné vzhledem k citlivosti implikova-
nych zavéri s prohlasenim o neoficialité meto-
diky, datovych zdrojich a chybéjici validaci ze
strany zpracovatele UP a MP.

Obrazek 5 - zobrazeni volnych kapacit v izemf

ZAVER

Vypocetni nastroj byl navrzen jako proof-of-
-concept (ovéreni koncepce/demonstracni
prototyp) datového rozhrani pro zlepsSeni ori-
entace v uzemnim planovani pro laickou ve-
fejnost, investi¢ni ¢innost ¢i vefejnou spravu.
Metoda je s jistymi dpravami pienositelna na
vét$i obce v CR, nicméné podminkou pro jeji
realizaci a vypocet je na Uzemi obce kvalitné
digitalizovana uzemné-planovaci dokumentaci
v prostred{ GIS.

Nastroj zaroven vytvari souhrnnou metriku
RPP (regulovana podlazni plocha) pro vyjadre-
ni mnoZzstvi celkové kapacity uzemi.

V konec¢ném disledku a pfri mentalnim zjed-
noduseni procest, je ¢islo RPP cilovym stavem
tizemi na konci platnosti UPD; takové ¢islo je
poté i uziteCnou metrikou tempa implemen-
tace UP a jeho monitoring (zarovei s evidenci
vystavéné kapacity v izemi) muze slouZit jako
podklad pro zmény UPD, pro individualni roz-
hodovani v tizemi, ¢i pro ekonomickou tivahu
absorpce developerskych zamért.

Prototyp je ucCelovym nastrojem, nicméné po
dal$im vyvoji je Zadouci zahrnout nasledujici
funkcionalitu:

1. moZnost srovnani kapacit se skute¢nym
vyvojem (integrace historickych dat)

2. zpresnéni vypoctd, zahrnuti morfologic-
kych parametri (proluka vs. areal)

3. zahrnuti realné vyuzitelné plochy budovy
(napt. dle hloubky mistnosti k fasadé a navaz-
nym stavbam)

4. dynamické zapojeni a monitorovani zmén

5. srovnani s dal$imi obcemi v jednotném da-
tovém formatu



Obrazek 6 - nastavené uzivatelské rozhrani v¢. datové vizualizace
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VILEM CAP, MAREK FEURICH
Identification of the level of

knowledge of the representatives
of the city districts of the capital
city of Prague in Acts No. 250/2000

Coll. and No. 131/2000 Coll.

Introduction

The aim of the research is to identify the level
of knowledge of selected representatives of
the city districts of the capital city of Prague in
the laws on the capital city of Prague and on
the budgetary rules of territorial budgets. The
research brings a completely new perspective
on the issue of management of city districts
through the lens of the qualification of their re-
presentatives. The research answers the ques-
tion to what extent representatives are familiar
with the laws and whether there are differen-
ces between the results of representatives wi-
thin groups according to age, education, or
number of elections.

Theoretical background

According to Czech legislation, Prague is a capi-
tal city, a region, and a municipality at the same
time. As a municipality, Prague is governed by
the Prague City Council. It is further subdivided
into 57 districts, each of which has its own mu-
nicipal council. It is therefore possible to hold
the mandate of a representative of the capital
city of Prague and at the same time the man-
date of a representative of one of the 57 muni-
cipal districts. There are a total of 1,121 repre-
sentatives in the districts of Prague.

The position of a district representative is a so-
-called public officel. Such a function is defi-
ned as a function which is limited by term of
office and its creation is bound by direct or in-
direct election or by nomination2. Municipal

-

'

elections are held every 4 years. Any citizen of

the municipality who has reached the age of 18
years on the day of the election can be a repre-
sentative; there are no other relevant conditi-
ons. Anyone can be elected as a representative
and subsequently as mayor, without having
undergone previous training or being obliged
to undergo continuing education. Yet a repre-
sentative can decide on budgets of millions or
billions of euros.

The importance of the qualifications of elected
representatives can be seen in terms of seve-
ral fundamental economic theories. According
to Public Choice theory, we can think of dis-
trict representatives as politicians (,produ-
cers“) who are elected to four-year terms in
local elections by the citizens (,customers”) of
the districts, both of which seek to maximize
their own benefits in the context of that elec-
tion (Ochrana, 2003). It is in the interest of ci-
tizens to elect representatives who will carry
out their mandate in a qualified manner. The
question remains, however, how voters can ve-
rify the qualifications of individual candidates
and whether the available information, such as
the highest level of education attained or the
number of elections, is a telling indicator. Thus,
in elections, voters elect their representatives,
but these representatives need bureaucrats
to carry out their decisions, who are the ,last
link‘ at the end of the chain and ensure that the
output of this public election is implemented.
According to the theory of Bureaucracy, ho-
wever, a bureaucrat may not actually be pur-



suing the interest of his political leader and not
trying to increase social welfare but pursuing
primarily his own interest and improving his
position (Keller, 2007). Bureaucrats often seek
to maximize the budget of their office, using in
particular their information superiority and
monopoly position. However, the bureaucrat
himself is constrained by legislation, so increa-
sing the knowledge of representatives of the
applicable laws can contribute significantly to
the ,balance of power’ between bureaucrats
and politicians and to increasing the efficien-
cy of the use of funds. According to the theory
of Rent-seeking, which can be described as the
use of the political process to gain advantages
at the expense of others (Musil, 2006), the
election of an unqualified individual as a repre-
sentative can lead to the creation of space for
rent-seeking. The nature of this rent may not
always be purely financial, but in principle it le-
ads to unproductive costs. The election of qua-
lified candidates is therefore essential for the
effective management of municipalities and
the management of their budgets.

Methodology

In their research, the authors focused on iden-
tifying the knowledge of municipal represen-
tatives in two, in their view, most important
norms that are essential for the work of a re-
presentative. The Act on the Capital City of
Prague, which regulates the status of the ca-
pital city of Prague as the capital of the Czech
Republic, the region and the municipality, and
the status of the municipal districts. And the
Act on the Budget Rules of Territorial Budgets,
which regulates the formation, status, content,
and functions of the budgets of local self-gover-
nment units and establishes the rules for the
management of their funds; it also regulates
the establishment or creation of legal entities
of local self-government units - schools, kin-
dergartens, etc.

Twenty-five questions were created from each
law (50 questions in total) and divided into the-
matic headings. Subsequently, mayors of the
selected municipalities were contacted with a
request to test the representatives. The samp-
le in this research includes responses from 45
respondents. Respondents provided informati-
on on their age, their educational attainment,
and the number of times they were elected as
a representative. The actual testing was done
by projecting each question on a projector, the
respondent had a time limit of 30 seconds to
answer each question, then the next question
was displayed, and the previous question di-
sappeared. Respondents chose from 4 answer
choices, where 1 was always correct. The tes-
ting was anonymous. The survey was conduc-
ted in 2021. The selection of representatives
was mainly based on the willingness of the ma-
yors of the districts to participate in the survey.

In the scope of the part of the study published
here, 13 questions were compiled and evalua-
ted (see Annex - Table 2).

Partial results

The results of the research presented in Table
1 are presented based on the criteria - age, ma-
ximum education level and number of times
elected as a representative. In each category,
the success rate of the tested representatives
in the individual questions and the overall
average success rate in each category and in
the complete testing are presented.

These partial results of the research point to
a higher success rate of representatives with
lower educational attainment. The highest su-
ccess rate within the sample presented here is
achieved by representatives who are in their
third term of office, so it appears that the num-
ber of elections could be a relevant and suffi-
ciently telling indicator of a representative's
qualifications. The results also point to a higher
success rate for non-first-time representatives.

D METOO- e
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Table 1: Results of testing. Source: own elaboration, based on conducted research

On the other hand, the results suggest that the
success rate in testing decreases as the age of
the representatives increases, the same is in
the case for representatives serving more than
a third mandate. The differences in success ra-
tes based on age structure are not significant,
except for the 56+ category, where there is a
more pronounced drop in success rates. Thus,
the results suggest that re-election increases
the success rate of representatives only up to
a certain number of mandate acquisitions and
up to a certain age of the representative.

Conclusion

The results presented here cannot confirm
whether there is a precise, robust, and general
relationship between the knowledge of repre-
sentatives and their level of education, age, or
number of re-elections. However, they do su-
ggest that a higher number of re-elections to
office and a higher level of education of a repre-
sentative does not necessarily imply a higher
level of proficiency of that individual. The re-
sults also indicate that not enough attention is
paid to the education of representatives. The
overall 52% success rate of representatives in
knowing the fundamental norms and rules that

representatives encounter in the exercise of
their mandate cannot be considered sufficient.
Without sufficiently skilled representatives,
municipalities may be ineffective in managing
their budgets.
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LUKAS BERNAT, RADKA MICHLOVA,

HELENA MITWALLYOVA

Data Analysis of Czech Co-
mmunities and Towns

The digitalization of the public sector progressed
enormously over the past decade regardless of
its indicators and ranking stand. Do open data
gained from the digitalization process fulfils
the definition of Big data? Is it suitable to use
contemporary tools of Data science? Is it possible
to keep up such an analytical approach with the
private sector? Answers and outlines of data
analysis possibilities will be provided in a case
study focusing on under - development project
solving the Financial and Estate Analysis of
Cities and Municipalities over the past 20 years.

Introduction

Our research is aiming on analysis of all Czech
municipalities, specifically their budgets parts.
Is a budget development of the subject affected
by a political cycle? That is the core question
we would like to answer by our research
hypothesis. We are looking for patterns in
time that would confirm our premises that
the political cycle changes the behaviour of
politicians in charge of municipalities in case of
budget creating as a seasonality affected factor.

The recognition tool is represented by budget
records, unemployment, and population
calculated as Financial and Estate Analysis
of Municipalities (FAMA)[CITATION Mar08
\l 1029]. Other similar analyses using data
proceed with statistically significant samples,
whereas we want to extend the scope on
complete data to include all concerned subjects,
which makes the difference.

The above mentioned record is hard to receive/

create? due to data granularity, different data
structure, formats, and platforms coming
from various public agencies providing those.
Therefore, our primary goal is to set up a
database of all relevant information with the
same structure and scale for further usage
pursuing the possibility to use such data not
only for analysis of this kind.

We see the broader benefit of our research in
providing the insight between well described
high-level perspective of macroeconomic
and literally the lowest elected institutions
operating with public finances. Another
perspective which we can uncover with our
analysis is a long-term investment and its
planning - do the politicians manage budget
overlapping their mandate, or do they just
perform this on a purely populist basis?

Data specifics

To fulfil goals of our research we need a proper
methodology and data. We have 6.250 cities,
towns and villages and 20 years of collected
respective data available. Each is a wide set
of detailed data, so this brings us to the most
proper contemporary methodology - Data
Science. First of all, we might consider if we
can talk about the Big Data. The Czech public
sector has developed over the past decade in
digitalization despite the fact that compared
to other European countries, it belongs to the
bottom. [CITATION Eur20 \l 1029]

Nevertheless, if we consider “6+1V”
characteristics[CITATION Ber21 \l 1029] of



open data in the Czech public sector, then it
can be considered as Big Data. The volume of
data for the first “V” was already mentioned.
Unfortunately, thereisnostandard,so datahave
a big variety, relatively high quality (veracity),
virtue enforced by law, and cover broad society
topics (variability). The public sector is specific
by essentially slower processes which the only
do not fit to characteristic. Giving the value to
the data is also a goal of our research.

Data Science Workflow

As we can conclude that we operate with Big
Data, we choose Data Science and its workflow
as a methodology[CITATION Ber21 \I 1029]
and follow it step-by-step. The very first step is
to understand data we work with. The core of
FAMA [CITATION Mar08 \1 1029] are selected
items classification of budget system and
selected items of balance sheet, both defined
in accounting law[CITATION Zak \l 1029]. All
records are related to the closing period at the
end of the year. Unemployment records must
be recalculated according to the methodology
change in 2013. Financial data must be
adjusted to the same scale (thousands of CZK).
All those data must be proceeded even before
the analysis (not provided in final form to start
analysis).

Next step - data acquisition is the most
demanding part. We work with data from 2001
to 2020, nevertheless, the data is stored in 3
parts. The first 2 databases from years 2001
to 2013 were not public despite the fact that
this should have been a public information.
We gained those data from a study[CITATION
Jak14 \l 1029] in almost 150.000 Excel files
structured to 2 types and 2 different databases.
[t took more than 150 hours of coding and over
6 hours of computation time to proceed. The
following years 2014-2020 data are finally
available as open data on The Ministry of
Finance (MF) portal.[CITATION Min211 \Il
1029] The data is only available in 48 files,
again in 2 different structures, so a brand new

algorithm to bring them to common structure
was/is needed.

The
unemployment and population is inevitable.
The Czech Statistical Office (CSU) publishes
those data,[CITATION Ces21 \l 1029] but
unfortunately, the desired scope and depth on

completion of dataset records of

municipalities level is not easy to download
“on one click”. Therefore, another method of
Data Science - Data Scraping - comes into place
here. Our desired data is available by year and
district through web interface, so data fetching
was done as a scraping loop. The output was
not of a full quality due to the instability of
session provided by the institution - due to
these problems some parts had to be repeated.

Merging the fetched data together has proved
to be a challenge. As the data come from
different institutions, there are also differences
how to uniquely record municipal subjects.
Some are only recorded with names of subjects
and districts; some are indicated by CSuU ID
and others by MF ID. We used nomenclatures
and meta-data from CSU to pair them together
labelled by MF ID and exclude subjects out of
scope.

Analysis

Why is Data Science set of tools so important for
our topic? Dataset of complete budget records
over all municipalities is very colourful for the
sake of different types of subjects - they vary
in size, economic specifics, elevation, nature
specifics and many more. That makes the
whole set incomparable using basic statistics
description only. The only possible way is to
separate variables and features and split the
data which is out of research goal.

Contrary, perfectly fitting for the use case is
machine learning technique that enables us to
train model without necessity to know which
feature (38 in total in our case) is significantly
different to the others in all 188 761 records

D METOO- e



(each record means row of municipal = = ==
subject per year containing all 38
features). Usingunsupervised training
we will find patterns over data and
test its performance afterward (see
for more [ CITATION Ber21\110291]).

Before start modelling, we mustknow,
how do data differ and whether there
are some important and interpretable
outliers. To detect anomalies for
multiple features at the same time
we use Random Forest technique
specifically ~ algorithm  Isolation =
Forest. The principle is to construct

randomly sub-sampled data in binary

decision tree based on randomly
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Figure 1 - Isolation Forest

selected features. Samples end-up in
shorter branches indicates anomalies
and score is recorded. As is from
trees grown forest, we see complete
overview about outliers.[CITATION
Liul12\11029]

Algorithm produces 8 636 outliers

(subjects per time) which is
enormous number. Figure 1 draws
outliers (red crosses) on reduced
dimensionality to 3. We can see here
that this technique is not the best

way how to identify anomalies due

to labelling all the big cities. Possible 2

solution is split the data according
CSU classification of population size.
In that case we improve from 7.3%
to 5.3% of anomalies, but loose the
effect of total comparison.

Using the idea of splitting dataset

according to classification, we can shift to
another method which is based on another
machine learning principle - clustering.
Algorithm is called Local outlier factor and
group particles to smaller clusters and
compare them within their clusters to identify

anomalies.[CITATION Bre0O \l 1029 ] This

X outiers
-+ liers

Figure 2 Local outlier factor

method considers specifics of elements and
therefore do not discriminate them to the
whole. It fits more to our case.

Surprisingly, the result was even higher than
in case of Isolation Forest (see Figure 2). Result
20% of outliers does not make any sense, but
we found out a missing important record in



about that amount of data. Both methods are
therefore very useful also to confirm data
quality.

Conclusion

Czech public sector produces huge amount
of records that could be indicated as Big
Data. Over past years the situation developed
significantly butitis still hard work to automate
their proceeding. Before modelling time series,
we found very useful to apply Isolation Forest
and Local Outlier Factor to detect anomalies,
not only to get important indications which
subjects to focus on and analyse closely, but
also evaluate data quality and consistency.
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Partneri workshopu

Asociace pro rozvoj trhu nemovitosti ARTN
www.artn.cz

Asociace pro rozvoj trhu nemovitosti (ARTN) je neziskové obcanské
sdruzeni, jehoZ ¢leny jsou predni predstavitelé developerskych a inves-
ticnich spolecnosti, realitnich, pravnich a poradenskych kancelari, bank
a dalsich organizaci ¢innych na trhu, dale ptredni predstavitelé a vyssi
management vefejné spravy. Zdmérem asociace je sdruzovat i pedagogy
a studenty vysokych Skol se zajmem o tuto oblast.

Diky rozmanité clenské zakladné, ktera dnes zahrnuje vice nez 100
prednich osobnosti plisobicich ve vSech oblastech trhu nemovitosti,
predstavuje ARTN seskupeni jedine¢né svou univerzalni kompetenci,
které v tomto smyslu nema v Ceské republice obdoby.

Asociace developerii AD
www.wedevelop.cz

Asociace developeri vznikla za icelem vést otevieny dialog o zodpovéd-
né roli developert v rozvoji moderni spolecnosti i o pozitivnim prinosu
v ramci profesni a spolec¢enské komunity. Clenové kladou diiraz na do-
drzovani striktnich etickych pravidel. Usiluji o to, aby se developefti cho-
vali ke svym Klientlim i k vefejnému sektoru zodpovédné, citlivé a aby
postupné dochazelo k napraveé reputace developert v ¢eské spolecnosti.

[l ARTN

asociace
developer(



IPR Praha
www.iprpraha.cz

Institut planovani a rozvoje hlavniho mésta Prahy (IPR Pra-
ha) je hlavnim koncep¢nim pracovistém hl. m. Prahy v oblas-
ti architektury, urbanismu, rozvoje, tvorby a spravy meésta.
Zpracovava strategické, urbanistické a Uzemné rozvojové
dokumenty. Institut je zrizovatelem Centra architektury a
méstského planovani (CAMP), jehoZz hlavnim poslanim je
zlepsit verejnou diskuzi o rozvoji Prahy. Je zakladnim zdro-
jem prehlednych a dostupnych informaci o pritomnosti a bu-
doucnosti hlavniho mésta a funguje jako otevirena platforma,
yzakladni tabor“ pro kazdého, kdo ma zajem na spole¢ném
planovani a rozvijeni Prahy.

Asociace pro urbanismus a izemni planovani
www.urbanismus.cz

AUUP CR je dobrovolné sdruzeni odbornikt, zabyvajicich se
problematikou tvorby a regulace vyvoje mést, venkovského
osidleni a krajiny.

Clenové asociace usiluji o lepsi zapojeni urbanismu a tizem-
niho planovani do Sirsiho spolecenského kontextu, o zvySo-
vani odborné tirovné urbanistd a kvality jejich prace, o sdile-
ni myslenek a zkuSenosti.

JakoZto nezavisla a nepoliticka organizace se snazi byt odbor-
nym zazemim pro vefejnou spravu.
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ME100-

Sbornik konference, VI. ro¢nik
www.mel100.eu
Ustav prostorového planovani FA CVUT
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