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CRCB

ÅNon-profit, non-partisan organisation

ÅFrom 2013

Årecent topics:

ïMeasuring corruption risk

ïAnalysing corrupt system and kleptocratic state in 

Hungary with hard data

ïMeasuring the quality of legislation with hard data

ïCorruption risks, price distortion & competition at

EU level
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MOTIVATIONS
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Public Procurement

Å10-25% of GDP in EU countries [OECD]

ÅRising the intensity of competition = a tool to 
save taxpayersô money

ÅPublic procurement is one of the most important 
field of grand corruption

ÅBig data & statistical analysis = a tool to detect 
corrupt activities
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Public Procurement

ÅAnalysis at local level (City of Zagreb & 

Zagreb Holding)

ÅIntensity of competition & corruption risk

ÅTendencies

ÅEstimation of direct social loss
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Corruption and lack of Competition

ÅA lot of suspicious cases

ÅOnly anecdotic evidences / lack of hard data 

ÅThe amount of direct social loss is very high
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Bad Examples:

Nice Hungarian Cases
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Viewpont:  cca. 130,000 euros
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Disabled Acces Lift for only one step: 

5,200 euros
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òWhite elephantsò : losing EUôstaxpayer money

(Bicycle Cross Track in Hatvan, closed):
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Our aims
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research & analytical tool

ÅAnalysis of 5,922 contracts of 4,483 public 

procurement issued by Grad Zagreb and 

Zagreb Holding

ÅPeriod of time: 2011-2016

Å1,197 winner companies
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research & analytical tool
Database processing tool for Croatian Public 
Procurement (DCPP)

ÅAnalytical tool to analyse the Croatian Public 
Procurement

ÅOn-line platform

ÅPP data and firm level balance sheet and ownership 
data

ÅReal time analysis
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Database processing tool for the Croatian Public 

Procurement (DCPP)
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CONCEPTS
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Corruptioné as... a black hole
Without measurement, it is not worth 
talking about 

Black hole: not visible but measurable

Å weight

Å radius

Å temperature

Å distance

We are in the same way with corruption

Corruption could be analogous to the black 
hole

Å Not observable, but

Å We can estimate its prevalence

Å Where does it happen?

Å How much social loss does corruption 
generate?
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Competition & Corruption

Operationalized concept:

intensity of competition
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Competition & 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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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, Benfordôslaw

Estimated Direct Social Loss

direct social loss due to low intensity of competition and 

high corruption risk
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ICI: logarithmic function of number of bids
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Indicators: Intensity of Competition

ICI = if b = 2 ICI = lg2

if b = 3 or b = 4 ICI = lg[(3+4)/2]

if b = 5 or b = 6 ICI = lg[(5+6)/2]

if b = 7 or b = 8 ICI = lg[(7+8)/2]

if b > 8 ICI = 1

if b = 1 ICI = 99, missing value
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Relative price drop (RPRD):

ὙὖὙὈ
ᶻ

ρzππ

Pi
* : estimatedvaluein tender i

Pi : contractprice in tender i
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Indicators: Intensity of Competition
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Single bid (SB) [0,1];

0: tender with competition

1: tender without competition, 

with single bid
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Indicators: Corruption Risk
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ὙὖὙὈ
ᶻ

ρzππ

ὉὈὛὒὙ ὙὖὙὈ ὙὖὙὈ

ὉὈὛὒὙὙὖὙὈ ὙὖὙὈ for everyi tenders

RPRDRideal : reference/benchmark valuein caseof tenderswith low corruptionrisk and high
intensityof competition
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Indicators: 

The Ratio of Estimated Direct Social Loss (EDSLR)
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Price distortion:

The BenfordôsLaw
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Price distortion / overpricing
fraud analytics, auditing, forensic 
accounting:

ÅFirst digit test (Benfordôslaw)

ÅFirst two digit test (Benfordôslaw)

ÅLast two digit test (rounding data test)

ÅRecurring data test

ÅSummation test
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BenfordôsLaw
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A set of numbers is said to satisfy Benford's law if the 

leading digit d (d {ɴ1, ..., 9}) occurs with probability:
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BenfordôsLaw
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digits log(d) log(d+1) P(d) = log(d+1) - log(d) cum [P(d)]

1 0.000 0.301 0.301 0.301

2 0.301 0.477 0.176 0.477

3 0.477 0.602 0.125 0.602

4 0.602 0.699 0.097 0.699

5 0.699 0.778 0.079 0.778

6 0.778 0.845 0.067 0.845

7 0.845 0.903 0.058 0.903

8 0.903 0.954 0.051 0.954

9 0.954 1.000 0.046 1.000
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Price distortion by First Digit Test 

(BenfordôsLaw)
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Measurement of the weight of price distortion by Mean 

Squared Error (MSE):

MSE = В ὣ ὣ

where ὣis the predicted value and Y is the observed 

value in percentages. 
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Expected and observed distribution by 1st digits, %: 

Contract Price of Public Tenders in selected EU 

Countries, 2006-15, N = 2,164,493
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Expected and observed distribution by 1st digits: 

Total Net Sales of the Hungarian companies, 

2010, N = 316,617
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Benfordôslaw:  applications

ÅAnalysis of predictive models in economics [Hal Varian, 
1972]

ÅFraud detection in sociological research [Dieckman, 2007]

ÅAdministrative surveys, census, USA [Nigrini, 2015]

ÅFraud detection at clinical research, USA [Lee et al., 2015]

ÅAnalysis of fraud at elections, Iran [Roukema, 2015]

ÅDetection of tax evasion, USA [Nigrini, 1992]

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

ÅDetection of price distortion and corruption at public 
tenders [CRCB, 2016]
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1. First Digit Test (FDT)

2. Rounded (by 1,000 Kunas) data test
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Indicators: Price Distortion
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Intensity of Competition, Corruption

Risks & Price Distortion

intensity of 

competition

corruption

risks

price

distortion

intensity of 

competition - Negative Negative

corruption risks - Positive

price distortion -
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DATABASE BUILDING
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Data source: html or pdf
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From thisé
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