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Legal framework:
the EU mandate on trade, customs and anti-fraud

Treaty on the functioning of the EU:

The EU and the Member States shall counter fraud affecting 
the financial interests of the EU.

The Union shall have exclusive competence in the following 
areas: (a) customs union; <...> (e) common commercial 
policy.



Council Regulations 515/97, 2988/95 and 2913/92 strengthen the

cooperation between EC and Member States.

Directive COM(2012) 363 asks the EC to provide technical assistance

to the Member States in the coordination of their investigations.

The current Commission with its recent anti-fraud strategy
COM(2019) 196, acknowledge the role of the JRC in collecting and

analyzing relevant data, in view to identify suspicious activities.

Legal framework:

the EU mandate on trade, customs and anti-fraud



Data analysis in the international anti-fraud/trade context: 
recent position of the WCO



Data analysis in the international anti-fraud/trade context: 
JRC and OLAF (UCLAF) affirmed the need more than 20 years ago

From:

Special Report No 8/98 on 
the Commission's services 
specifically involved in the 
fight against fraud, notably 
the 'unité de coordination de 
la lutte anti- fraude' (UCLAF)

Official Journal C 230 , 
22/07/1998 P. 0001 - 0044



Data analysis in the international anti-fraud/trade context: 
The Automated Monitoring Tool concept, more than 15 years ago

European Antifraud Office, Sixth Activity Report
for the period 1 July 2004 to 31 December 2005



The defense of 
the EU budget:

fight against 
undervaluation
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48. To overcome the risk of undervaluation, the 
Commission has developed a methodology to 
estimate "fair prices"22, applying a statistical 
procedure to COMEXT23 data, in order to produce 
robust estimates for the prices of the imported 
goods24. OLAF disseminates these estimates among 
Member States’ customs authorities.

(22) Also known as Outlier-Free Average Prices. These 
are statistical estimates calculated for the prices of 
traded products on the basis of outlier-free data. 

Setting baseline values for the trade prices 
References in legal documents



Data sources: COMEXT

A public EU database
Imports: about 6.000.000 records per year

Monthly aggregates 
of quantities and values 

for each Product, Origin and Destination



Daily aggregates or customs declarations 
of quantities and values 

for each Product, Origin and Destination

A restricted EU database

About 4.500.000 daily aggregates per year
only for imports of textiles

Data sources: Surveillance



64029910 - footwear:
import prices 

observed in Italy
vs. 

estimated prices

The defense of 
the EU budget:

fight against 
undervaluation

Nothing strange



MS1

Almost no trade before October 2017
Then, persistent undervaluation

64029910 - footwear:
import prices 

observed in MS1
vs. 

estimated prices

The defense of 
the EU budget:

fight against 
undervaluation



MS1

MS2
64029910 - footwear:

import prices observed 
in MS1 and MS2

vs. 
estimated prices

The defense of 
the EU budget:

fight against 
undervaluation



Undervaluation: “solar panels”

MS3 and MS4



Undervaluation: 
“solar panels”

(May 2018)

May 2018 

MS3   4.91 €/Kg
MS4 17.16 €/Kg

Vs

estimated
71.59  €/Kg 

✕
MS3

✕
MS4



Undervaluation of “bedspreads of cotton”

heteroscedastic model on 
declaration-level data

estimated price: 5.16 €

MS5 declared price: 0.97 & 1.81 €

✕
MS5

✕
MS5
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JRC approach to undervaluation: some references



Anti-dumping and the deflection of trade: 
again “solar panels”



Anti-dumping and the deflection of trade: 
again “solar panels”
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Statistical purpose: provide a robust unified framework to treat simultaneously
outliers, unknown level shifts and changes in the seasonal pattern

Anti-fraud purpose: identify situations in which a sudden reduction in trade volume for
one country of origin matches an increase for another, which would indicate a potential
miss-declaration of origin or product and a consequent deflection of trade.

Rousseeuw, P.J., Perrotta, D., Riani, M., Hubert, M. (2019). Robust monitoring of time series 
with application to fraud detection. Econometrics and Statistics, Volume 9, Pages 108-121.

Approach developed: 

Anti-dumping and the deflection of trade



• A polynomial trend

• A seasonal component

• The amplitude of the 
seasonal component may 
vary over time in a 
polynomial way

• A level shift in unknown 
time point

Model - we assume !" with: 



Model 

• General equation

• Parameter vector ! (of 
length ")



Estimation method 

• Non linear least trimmed squares 
estimator (our default: h=0.75 T)

• We combine ideas from Fast-LTS
for linear regression (Rousseeuw
and Van Driessen, 1989) with 
alternating least squares (ALS)



Potential miss-declaration of origin or product and consequent deflection of trade:

sudden reduction in trade volume for an exporting country, matching an increase for another

Two applications on COMEXT time series

Imports of plants 
from Kenya to UK 

Imports of sugars 
from Ukraine to Lithuania 
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P12119085_KE_GB (plants): time frame investigated

Need of early detection of signals and short term predictions,
to be used as input for investigators and policy makers
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Application on two COMEXT time series 



Patterns detected and Double Wedge Plot 

• Not relevant outliers
• Level shift position around 27-28

• Main outlier in position 32
• Local irregularities at pos. 4, 5, 17, 18 
• level shift around position 35



Short term predictions and comparison with X13

Imports of plants from Kenya to UK Imports of sugars from Ukraine to Lithuania 

0 5 10 15 20 25 30 35 40 45 50

50

100

150

0 5 10 15 20 25 30 35 40 45 50

50

100

150

0 5 10 15 20 25 30 35 40 45 50
0

50

100

150

0 5 10 15 20 25 30 35 40 45 50
0

50

100

150



Flowers: relevant t-statistics and interpretation 
t-statistic of the height of the level shift is quite large: |t| = 14.7 

Anomalous drop.
• Kenya was the only country of the East African 

Community (EAC) paying high European import 
duties on flowers. 

• On the other hand, Kenya is the third largest 
exporter of cut flowers in the world. 

• Action: check for a simultaneous upward level 
shift in an EAC country not paying import duties, 
which could point to a misdeclaration of origin. 



Sugars: relevant t-statistics and interpretation 
t-statistic of the height of the level shift is quite large: |t| = 13.9 

Anomalous drop.
• Sugar market is very restricted and regulated. 
• Country-specific quotas, with higher duty for 

imports beyond the quota (tariff rate quotas).
• Fraud incentive: circumvent the quota by 

mislabeling the product with one not under 
surveillance. 

• Action: check for upward level shifts in related 
products from the same country.



Operational limitations of robust methods

Newcomb-Benford
analysis 



A serial fraudster detected in 

SAD data by our (two-stage) 

Newcomb-Benford analysis

Detection of data manipulations


