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CRCB

A Non-profit, non-partisan organisation
A From 2013

A recent topics:
I Measuring corruption risk

I Analysing corrupt system and kleptocratic state in
Hungary with hard data

I Measuring the quality of legislation with hard data

I Corruption risks, price distortion & competition at
EU level
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motivations

Public Procurement
A 10-25% of GDP in EU countries [OECD]

A Rising the intensity of competition = a tool to
save taxpayerso6 money

A Public procurement is one of the most important
field of grand corruption

A Big data & statistical analysis = a tool to detect
corrupt activities
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motivations

Public Procurement

A Analysis at local level (City of Zagreb &
Zagreb Holding)

A Intensity of competition & corruption risk
A Tendencies

A Estimation of direct social loss
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motivations

Corruption and lack of Competition

A A lot of suspicious cases
A Only anecdotic evidences / lack of hard data

A The amount of direct social loss is very high
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motivations

Bad Examples:
Nice Hungarian Cases
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motivations

Viewpont: cca. 130,000 euros
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motivations

Disabled Acces Lift for only one step:
5,200 euros
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motivations

0 Wh ielepbantso losing E U Gaxpayer money
(Bicycle Cross Track in Hatvan, closed):

3 - ,‘ A(;.

o
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Our aims

CORRUPTION
RESEARCH CENTER
BUDAPEST

11



motivations

research & analytical tool

A Analysis of 5,922 contracts of 4,483 public
procurement issued by Grad Zagreb and
Zagreb Holding

A Period of time: 2011-2016

A 1,197 winner companies
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motivations

research & analytical tool

Database processing tool for Croatian Public
Procurement (DCPP)

A Analytical tool to analyse the Croatian Public
Procurement

A On-line platform

A PP data and firm level balance sheet and ownership
data

A Real time analysis
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motivations

Database processing tool for the Croatian Public

Procurement (DCPP)

< [ ns-media.hu O i
( Et }\/{ @ Logged in as: crcb ‘ Browser: Apple Safarl vi1
DATABASE MANAGER
MANAGE DATA IMPORT DATA EXPORT DATA SETTINGS m
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IZGRADNJA ELEKTROENERGETSKE MREZE NA IV. ETAPI RADNICKE CESTE — OD

ZELJEZNICKE PRUGE DO DOMOVINSKOG MOSTA g
HEP - operator distribucijskog sustava d.o.o., D.P. Elektra Zagreb - 15.09.2017

IZRADA IDEJNOG, GLAVNOG | IZVEDBENOG PROJEKTA IZGRADNJE JAVNE ODVODNJE U

DIJELU NASELJA JARUN
AQUA.OMEGAU.0.0.; TIBORA-EKO d.0.0. - 15.09.2017

SANACIJA KUHINJE U DJECJEM VRTICU PRECKO

b
TIM-COLOR D.O.0. - 18.09.2017
IZRADA GLAVNIH | IZVEDBENIH PROJEKATA NOVE ZICARE SLJEME SA PRIPADAJUCOM
INFRASTRUKTUROM | GEOMEHANICKIM ISTRAZNIM RADOVIMA b
ELEKTROPROJEKT d.d. - 20.09.2017
SANACIJA KROVA U DJECJEM VRTICU IVANE BRLIC MAZURANIC -

O.K.l.mont d.o.0. - 26.09.2017

BOJE | LAKOVI

CHROMOS-SVJETLOST d.o.0. - 26.09.2017 &
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motivations § concepts

Corruptioné as... a black hole

Without measurement, it is not worth
talking about

Black hole: not visible but measurable
A weight

A radius

A temperature

A distance

We are in the same way with corruption

Corruption could be analogous to the black
hole

Not observable, but
We can estimate its prevalence
Where does it happen?

How much social loss does corruption
generate?
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Competition
Operationalized concept:
Intensity of competition
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motivations § concepts

Corruption
Corruption risk: => favourable conditions for corrupt
activities
=> outcomes of the corrupt acts
(=> price distortion / overpricing)

Operationalized concepts:
corruption risk
contract price distortion
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motivations § concepts

Operationalized concepts

Competition / intensity of competition
=> number of bids

=> relative price drop (estimated value vs.
contract price)

Corruption
corruption risk => single bid
price distortion => rounded data, Be n f olawd 0 s

Estimated Direct Social Loss
direct social loss due to low intensity of competition and
high corruption risk
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motivations § concepts

Indicators: Intensity of Competition

ICI: logarithmic function of number of bids

ICI = if b =2 ICI = Ig2
fb=3orb=4 ICI = Ig[(3+4)/2]
ifb=50rb=6 ICI = Ig[(5+6)/2]
fb=7o0rb=8 ICI = Ig[(7+8)/2]
ifb>8 IClI =1
ifb=1 ICI = 99, missing value
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motivations § concepts

Indicators: Intensity of Competition

Relative price drop (RPRD):

Yo YO ZPD T T

P.” . estimatedsaluein tender |
P, : contractpricein tender |
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motivations § concepts

Indicators: Corruption Risk

Single bid (SB) [0,1];
0: tender with competition

1: tender without competition,
with single bid
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motivations § concepts

Indicators:
The Ratio of Estimated Direct Social Loss (EDSLR)

Yo YO ZPD T T
O0™W0 YO YO YO YO
0O0"YD YYOU'YO YO'YO for everyi tenders

RPRDR,.,: referencébenchmarksaluein caseof tenderswith low corruptionrisk andhigh
intensityof competition
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Price distortion:
TheBenf oLavd 0 s
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motivations § concepts

Price distortion / overpricing

fraud analytics, auditing, forensic
accounting:

AFirst digittest (B e n f olawdl 6 s

A Last two digit test (rounding data test)
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motivations § concepts

Benf obavd 0 S

A set of numbers is said to satisfy Benford's law If the
leading digitd (d N {1, ..., 9}) occurs with probability:

1

d+1
P(d) = log;o(d + 1) — log;o(d) = logy (T) = logyg (1 T E) -
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digits

0 N O 0o b WO DN

9
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log(d)
0.000
0.301
0.477
0.602
0.699
0.778
0.845
0.903
0.954

motivations § concepts

Benf obavd 0 S

log(d+1)

0.301
0.477
0.602
0.699
0.778
0.845
0.903
0.954
1.000
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0.301
0.176
0.125
0.097
0.079
0.067
0.058
0.051
0.046

0.301
0.477
0.602
0.699
0.778
0.845
0.903
0.954
1.000

P(d) = log(d+1) - log(d) cum [P(d)]
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motivations § concepts

Price distortion by First Digit Test
(Benf oLav O s

Measurement of the weight of price distortion by Mean
Squared Error (MSE):

MSE=-B ® ®

where wis the predicted value and Y is the observed
value in percentages.
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motivations § concepts

Benf obavd 0 S

The distribution of first digits, according to Benford's law
35 -

30

25

~20
)
o

15 -

10

5 .

0 1 2 3 4 5 6 7 8 9

Benford

o 30.1|17.6 | 125 | 9.7 7.9 6.7 5.8 51 4.6
distribution

Digits (d)
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motivations § concepts

Expected and observed distribution by 1st digits, %:
Contract Price of Public Tenders in selected EU
Countries, 2006-15, N = 2,164,493

35
30
25
20
15

10

1 2 3 4 5 6 7 8 9
expected —observed, EU selected countries
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motivations § concepts

Expected and observed distribution by 1st digits:

Total Net Sales of the Hungarian companies,
2010, N = 316,617

Benford's law and the 1stdigit of Total Net Sales,
Hungarian Balance Sheet Data, 2010, N= 316,617

35.0

30.0

20.0
15.0

10.0

5.0

0.0

obs X
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Be nf olawd applications

A Analysis of predictive models in economics [Hal Varian,
1972]

A Fraud detection in sociological research [Dieckman, 2007]
A Administrative surveys, census, USA [Nigrini, 2015]

A Fraud detection at clinical research, USA [Lee et al., 2015]
A Analysis of fraud at elections, Iran [Roukema, 2015]

A Detection of tax evasion, USA [Nigrini, 1992]

A Detection of fraud, embezzlement at company level, USA
[Nigrini, 2012]

A Detection of price distortion and corruption at public
tenders [CRCB, 2016]
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Indicators: Price Distortion
1. First Digit Test (FDT)

2. Rounded (by 1,000 Kunas) data test
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motivations § concepts

Intensity of Competition, Corruption
Risks & Price Distortion

Intensity of corruption  price
competition risks  distortion

Intensity of
competition - Negative Negative
corruption risks - Positive

price distortion -
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DATABASE BUILDING
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motivations § concepts § database

Data source: html or pdf

/ @) Istvan Janos Toth X / # Oglasnik javne nabave X \ 4 hitps//egjnonhr/SPIN/. X Y G google translate - Goog! X
[ \

<« C ()} | @& Narodne novine d.d. [HR]
—

@/35,”k Elektroni¢ki oglasnik javne nabave RH |~

VE KONCESI,

https://eojn.nn.hr/Ogla

ZAK

PRIJAVA

N O VI

s | Lo 6 e
Q@ :

TNARODNMNE

N OB

-

16.03.2017. (Zetwitak) Broj objave:
)bjave koncesija
Objave koi j oo
22.03.2017. (srijeca)

| Traziica Objavijeni dokumenti

Naruéitelj: grad zagreb

\Vista ugovora: [zvodenje radova

. Datum objave: 1.1.2012 =
Cetwrtak)
stavne
nabave TraZi
22.03.2017. (srijeda)
21.03.2017. (utorak) Naruditelj Broj objave

20.03.2017. (ponedjeliak
17.03.2017. (petak)
16.03.2017. (Zetvrtak)
Trazilica objava
Jednostavna (javna
nabava)
Jecnostawna (horcesqe)
Jecnostavna (bagateine)

Grad Zagreb
Grad Zagreb
Grad Zagreb

Grad Zagred

Grod Zagreb

Grad Zagreb

Grad Zagreb

Grad Zagreb

AEEEOEEEE@E

Grad Zagreb

Detalji | | Dodaj u favorite | | 1zbaci iz favorita

N-17-M-102688-270112

N-02.\4102625.270112

N-02-\+102643-270112

N-17-M-1

N-17-M-102360-250112

311

2012 (el |

Predmet nabave / grupe cPv

Gradenje jsvne rasviets u Ui Mate Lowaka 13.35 45316000-5
Redonstrukcia Ulce Mie Halousa - | faza i Ulce Resnik | - radovine

45000000-7
retonsirukcy cestovne prometnice s obornskom odvodnpom ol
Bethovenova ulca - gradna rampe 2a osobe sa invaliditetom 45000000-7
Gradenje javne rasete u Bossnshoj uki 45316000-5
Gradenje javne rasviete prometnica na podrulj gradskih Zetvrt Sesvete 253

Pedéenica - Zitnjsk i Donjs Dubrave

Dogradnjs kansiske mreds u ulki Sjeverna sjeverni odvoak

Retonstrukcie Ulce Mie Haleusa - |. etapa i Ulkce Resnik | - rodov na gradnj
kanaizacwe

12gradnjs spope ulice medu Ulice Zinke Kunc i Ulke Prisavie s homunalnom
infrasinturom

Restauraciia namjedtajs, Paiala Dverce 45454100-5
Redonstrukzia vodoopskrbnog cevovoda u Okudanskof ulkci od Osjelke do
Vuhovarske

45231000-5

Wrsta ugovora

Izvodenie racova

Izvodenje racovs

Izvodenje radow

Iavodenie radove
Izvodenje racove
lzvodenie racova
Izvodenie radovs
Izvodenje radova
12vodenje racova

Iavodenie radova

Datum objave ¥

31.01.2012

30.01.2012

Ukupri broj zapess koj zdovolisvaju parametre pretrage: 59.

@ Ppozivna nadmet..Html - A @ Obavijest o sklop...Html A
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motivations § concepts § database

From thisé

Obavijest o sklopljenim ugovorima

Odjeljak I: Javni naruditelj

I.1) Naziv, adrese i kontakt(i)

Sluzbeni naziv: Grad Zagreb OIB: 61817894937

Postanska adresa: Avenija Dubrovnik 15

Mjesto: Zagreb Postanski broj: 10020 Drzava: Hrvatska

SluZba(e) za kontakt: GRAD ZAGREB-URED ZA JAVNU NABAVU Telefon:
Na paZnju (osoba za kontakt): javna.nabava@zagreb.hr

E-posta: Telefaks:

Internetska adresa(e): (ako je primjenjivo) www.zagreb.hr
Glavna adresa javnog naruditelja: (URL)
Adresa profila naruéitelja (kupca): (URL)
Elektronicki pristup podacima: (URL)
ion/ipn/Dy

DINY. D

https:iieajn.nn.hriSF pp ip
OznakaDokumenta=2017/S 003-0001549

Elektronitka dostava ponuda i zahtjeva za sudjelovanje: (URL) https://eojn.nn.hr/Oglasnik

M /DokumentPodaciFrm.aspx?

&

1.2) Vrsta javnog naruditelja

Ministarstva i druga drZavna tijela ukljucujuéi Pravne osobe koje su osnovane za odredene
i njihove regionalne ili lokalne urede ili svrhe radi zadovoljavanja potreba u opéem
Jjedinice interesu

d odna

SR ey T
e Europska gencija ili

Drzavne agencije/uredi IR
organizacija

Jedinice lokalne i podruéne (regionalne) - Ostalo:
samouprave

<

Lokalne i regionalne agencije/uredi

CORRUPTION
2018.02.23. RESEARCH CENTER 37
BUDAPEST




2018.02.23.

motivations § concepts § database

e to thisé
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