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Outline

®"Food fraud

" Developing a food fraud early warning
system using European media monitor
(EMM)

" Food fraud prediction




Food fraud, GFSI definition

‘A collective term encompassing the deliberate and
intentional substitution, addition, tampering, or
misrepresentation of food, food ingredients or food
packaging, labelling, production information, or false or
misleading statements made about a product for
economic gain that could impact consumer health’

Food fraud may result in a food safety
risk

RIKILT Source: Saskia van Ruth (RIKILT), 2015
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Identification of fraud: research at RIKILT

" Analytical methods (chemical, physical, microscopy)

e Targeted approach: single marker l J

e Untargeted approach: MuIti_ﬁ_EﬂIwg markers

" Text mining approach (MedISys)

" Trend analysis (databases (RASFF, EMA, UPS etc) &
prediction modelling (agent modelling, Bayesians
network)
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European Media Monitor (EMM)

Top Stories

St sy 10 ameiing, 24 0080 o Ly

Tas Stackee

24 Houn Sveeawa
Canthr Decwzsne
Nt Azaww Themes
Nuotile e bon

P aboul ENTA
Crarrraw

Ageiniad Seand
SO

Yob S Moo

B Foous

I

LU Mokcy Arean 4

Thecs

I

The ‘Works 4+

Offocs & Agonescs

RIKILT

Current top 10 stories
Language: en Penod; Feb B, 2013 2:50 AM - Feb 8, 2013 2:50 PM

0

o 5 ‘-g..n"“»_

~

- L) 200 Mo L 1420

iraq: 29 Killed as Iraq car bombs target Friday markets

R0 cctoies: 1051 Lot asaeac ok @ I002 2 12:00 U Mueh: e 6 2003 B33 00 AM | Yowrcea: 53 | ek 1/ Cune tac 1

At Loast 26 Kilied m Car Bomb Blasts in Iraqg Shise Areas [

B B 1vnivgoairs Tritay Pabcuary 13013 7 12000 PU SET | 9te fochar]

Awounded rezicert walkz nea e sile of 2 suloce bomb Doz alack in Kriuk, R=UT=RE. Atleast 26

paople dadin 8 zaiss of car bomb &gicsions largatng Snnts Muslims in marksls ir Irzg on Fricsy, pokcs
and nospra sourzes saud. In ine Ehate dizrct of Kadhimiea n the copilal Saghdad ...

Nese oriches..

/"¢ "This is an appalling situation": Tests ordered on ALL beet products

. Fetien: V2 | Lot apdeia ~ebd 200 U P Bl P, 2005 0N LU PN Sowsces . S5 | Paa Y

Lwnet e 2

#SAI conbrms Findus lasagne was on =i in ircland L’,

B Brmrncs Madey, Sebaowy 0 2303 320000 P CE7 | nda fzivec)

Ine =ood Sately Authonty ol Feland has confimizd hal Findus beel i2za90e oroducss lound (o conlaun up %
100% horza maatin tha UK weea an 23210 1aland 0 = stalamsrt, 1a F3A 3305 Tasoo

Hore witdan

WAGENINGENDNGEE

Teua

Frday. Sultuay 8. 2015
ANODI FMCET

FS3 | KNL| NAF
b0 b | nanegt

o

~27 Q

Lx2qanaer a

Select op w0 12 ot ‘wrguegus.

(o ) = l'y::-

NI IR

(» () ¥ }{ =]

S0w 00013030 lengueges

Moo on - S2gin E

Legene

Tadiniry Wanh

The cooryy mo in the reas &7 [Pe mamers

Tualeln (TH)
Phevis about Tunisie

Flaves sources rom Tutiss


https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjA6PS5h-7OAhVCvBoKHZuYAOkQjRwIBw&url=https://ec.europa.eu/jrc/en/scientific-tool/europe-media-monitor-newsbrief&bvm=bv.131286987,d.d24&psig=AFQjCNFqXZaiqi6e7mPqGtU35mG2hCGVuQ&ust=1472815502889997

EMM: characteristics

The Europe Media Monitor (EMM) provides advanced

analysis systems for monitoring of both traditional and
social media.

» EMM applies text mining techniques to screen
different types of media on the world wide web:
websites, databases, blogs, ..etc.

EMM is updated every 10 minutes, 24 hours per day.

EMM gathers reports from news portals world-wide in
60 languages.

» EMM contain 3 portals: NewsBrief, NewsExplorer and
MedISys

YV VY

(http://emm.newsbrief.eu/overview.html)
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MedISys: public health related topics
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EMM Food Fraud Filter Design steps

Step 1: Definition of food fraud key words

Scientific l Food Fraud
articles articles

Prof. Saskia Van Ruth l
(RIKILT)

EMM system l

l Step 4: Evaluation and improvement of the filter.

Analyse the articles l Relevance evaluation l Key words improvement |

Figure.1: Design steps
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Food Fraud keywords

Generic Key words

Food Fraud
Mislabelled
Counterfeit
Tampering
Misleading
False
Intentional
substitution
Smuggling
Dilution
Substitution
..etc

Total of included key
words

Specific key words

food+fraud
fake+food
mislabeled+food
economic+adulteration
+food
food+adultration
counterfeit+food
olive+oil+dilution
olive+oil+fraud
counterfeit+olive+oil
mislabeled+olive+oil
honey+mislabling
honey+fraud

Excluded key word

Fraud

Artificial Food
Counterfeit Medicine
Goods fraud

Wine

How to make fake
alcohol?

How to make fake
milk?

How to make fake
Oil?

64 x8 =512
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Key Words Languages
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Food fraud filter efficiency

Key words improvement

100% // \
0% m
80%

70% I
<—— Key words improvement
60%
50%
e=gmmRelevance

40%

30% l{—%HW

20%

10%

0% rrrrrrrrrrrrr 1 1t 1rr1rrrrrr1- 1T 1 1T 1T T T T T T T T T T T T T/
wo w2 W3 w4 W5

Food Fraud filter efficiency:
More than 95 Food Fraud articles in last 2 months.

gnu(u_'r Relevance index = 86%.
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MedISys adapted to detect food fraud

advanced search
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products for the water, food, health sciences and consumer goods industries. Serban Teodoresco,
global managing director, NSF's consulting and technical group within the food division, said it was
important to have a proactive program in place....
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manufacture.co.uk

Breaking News on the Food and Drink Manufacturing Sector

Wine fraud in the UK is ‘'massive’, says expert
By Nicholas Robinson+, 03-Dec-2014

Related topics: Food Safety, Beverages

Fraud in the UK’s wine industry is rampant because the sector has failed to implement the controls
necessary to stamp it out, a food safety expert has claimed.

Wine fraud in the UK has been grossly underestimated because of the way the sector is structured, claimed the
food safety expert, who did not want to be named.

Big wine companies were not placing enough emphasis on preventing fraud and, as a result, crooks were cashing
in on the opportunity, he said.

Food fraud costs UK firms £11bn a year

By Laurence Gibbons+
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rotting fish disguised with
chemicals

Sunday 22 February 2015

2.500 Tonnen gefdlschte Lebensmittel beschlagnahmt

UK: An illicit factory producing fake vodka was discovered i
IV which was found to have more than 20,000 empty bottles Von Mozzarella, frisch gemachten Meeresfrichten und falschem Whisky: Mehr als 2.500 I B

containers which had contained screenwash used to make tl gefélschte oder verdorbene Lebensmittel haben die Behorden in 47 Lan”
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The finished product was found to contain high levels of isopropy
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Most organic food in market is fake: food safety
official
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A K. Mini, Assistant Food Safety Commissioner (Kollam), inaugurating a seminar on food safety in Kollam on Saturday.
RIKILT Photo: C. Suresh Kumar

WAGENINGEMN Much of the organic foods available in the markets are fake, Assistant Food Safety Commissioner
(Kollam) A.K. Mini has said.



EMM Food Fraud Filter Design steps

. mongo >

" —
elasticsearch

- Automatic retrieval of reports

- Automatic data storage
- Automatic data processing
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Latest News About - FoodIntegrity

Text mining tool
- 600 keywords.
- 8languages.
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° Data visualisation using ArcGIS

Food fraud reports (overall) in MedISys (period September 2014
to December 2015; N = 1114)
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° Data visualisation using ArcGIS

Food fraud reports (milk) in MedISys (period September 2014
to December 2015)
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Identification of fraud: research at RIKILT

" Analytical methods (chemical, physical, microscopy)

e Targeted approach: single marker l J

e Untargeted approach: MUIti.,E!? markers

e fingerprints MMMMM

" Text mining approach (MedISys)

" Trend analysis (databases (RASFF, EMA, UPS etc) &
prediction modelling (agent modelling, Bayesians
network)

RIKILT
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Food fraud is reported in Rapid Alert
System for Food and Feed (RASFF)

Cookies | Legal notice | Contact | Search |English (en) B3|

European
Commis n

European Commission » Food » Safety » RASFF - Food & Feed Safety Alerts » RASFF portal
0 HEALTH m ANIMALS PLANTS CYIAR

RASFF - FOOD & FEED RAS F F p 0 rta | RELATED DOCUMENTS

SAFETY ALERTS

© RASFF Portal user manuglm
RASFF notifications shown in the RASFF portal are so-called “original notifications”, © RASFE dlsdaimerm
RASFF disclaimer

representing a new case reported on a health risk detected in one or more consignments of
Information for consumers a food or feed. On these cases, control authorities transmit follow-up notifications on © RASFF user manualm
measures taken and outcome of investigations. These follow-up notifications do not appear © RASFF Infographi m (3 M8)

How does RASFF work in the RASFF portal database.
© History of RASFF as a
: timeline (68 kB)
Implementing Regulation Access the RASFF portal o2
and Guidance © How does RASFF work ) G
Important notice concerning re-use of RASFF notifications
Members of RASFF « Links to the RASFF Portal website may be created only under specific conditions . RELATED LINKS
network

* RASFF disclaimer fR)

Reports and publications Information on notifications fields in RASFF database Aceese RASEF for consumers

RIKILT
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Food fraud notifications in RASFF (2000 to 2013).

Count of notification type
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Products related to food fraud in RASFF

Count of reference

meat and meat product

fish and fish products

W
——
EES———
other food product / mixed —— |
poultry meat and poultry meat products
confectionery
milk and milk products
fats and oils
honey and royal jelly
Product Category
herbs and spices
soups, broths, sauces and condiments
non-alcoholic beverages
gastropods
food additives and flavourings
molluscs and products thereo
wine

20 40 60 80 100 120 140 160 180
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Modelling of Fraud in RASFF using Bayesians
network
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Application of BNs to predict food fraud

(Bouzembrak and Marvin, 2016) used BNs prediction model to aid the border

inspector to detect the type of food fraud.

Food Control 61 (2016) 180—187

. . g : 3 CONTROL
Contents lists available at ScienceDirect CONTROL

CONTROL

CONTROL

Food Control CONTROL

CONTROL

. . CONTROL
journal homepage: www.elsevier.com/locate/foodcont - CONTROL

Prediction of food fraud type using data from Rapid Alert System for @Cmsmrk
Food and Feed (RASFF) and Bayesian network modelling

Yamine Bouzembrak, Hans ].P. Marvin®

RIKILT Wageningen UR, Akkermaalsbos 2, 6708 WB Wageningen, The Netherlands

ARTICLE INFO ABSTRACT
Article history: Because food fraud can harm human health and erode consumer trust, it is imperative that it is detected
Received 8 April 2015 at an early stage. Therefore the aim of this study was to predict the expected food fraud type for imported

Received in revised form

16 September 2015
Accepted 22 September 2015
Available online xxx

products for which the product category and country of origin are known in order to target enforcement
activities. For this purpose we used a Bayesian Network (BN) model that was developed based on
adulteration/fraud notifications as reported in the Rapid Alert System for Food and Feed (RASFF) in the
period 2000-2013. In this period 749 food fraud notifications were reported and were categorised in 6
different fraud types (i) improper, fraudulent, missing or absent health certificates, (ii) illegal importa-
Bayesian networks tion, (iii) tampering, (iv) improper, expired, fraudulent or missing common entry documents or import
Food fraud type prediction declarations, (v) expiration date, (vi) mislabelling. The data were then used to develop a BN model. The

RASFF constructed BN model was validated using 88 food fraud notifications reported in RASFF in 2014. The
nnnnnnn A madal aradictad ONY AF fand frand fuiinmae carracths aihan faad frand fima canntmr and faad

Keywords:
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Bayesian Networks (BNs) modelling in Big

Data research

BN is able to combine data from different nature and location
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Application of BNs to predict food fraud

Prediction of food fraud using multiple data sources and
expert knowledge

" Identify parameters relevant for food fraud (=> nodes in BN model)

® Determine the relationships between these parameters (expert

knowledge, literature)
" Tdentify data sources of these parameters
" Develop the BN model

® Validate the BN model

RIKILT
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Application of BNs to predict food fraud

Parameters relevant for food fraud (some examples)

Economic parameters:

* Prices of the fraudulent product at the time of detection

* Price spike around the period of detection

* Trade volumes of the product between the country of detection
and country of origin

 Complexity of the food chain

Parameters of the country of origin & detection

* Indices: corruption index, food safety index, governance index,
legal system index, press index, human development index and
technology index.

Detected food fraud cases

 RASFF and EMA

RIKILT
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BN model to predicting food fraud

linking 36 data sources (18 databases and 8 expert judgements)
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BN model to predict food fraud
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Results: 91.5 % correct prediction of food fraud type
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The effect of country of origin on the type of food fraud for meat
in the low price category originating from Brazil (dark blue),
Argentina (red), Poland (green), Canada (purple) and Belgium
(light blue).
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Application of BNs to predict food fraud

* (Marvin et al, 2016) A holistic approach to food safety risks: Food fraud as an

example.

FRIN-06382; No of Pages 8

Food Research International 3000 ( 2016) XXX-30x

Contents lists available at ScienceDirect

Food Research International

journal homepage: www.elsevier.com/locate/foodres

A holistic approach to food safety risks: Food fraud as an example
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major changes in, for example, climate, demographics, and the economy. Many of these major trends will also drive
the development of food safety risks and thus will have an effect on human health, local societies and economies. It i
advocated thata holistic or system approach taking into account the influence of multiple “drivers” on food safety i
[ followed to predict the increased likelihood of occurrence of safety incidents so as to be better prepared to prevent
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Conclusions

" The food fraud filter in MedISys, as developed by RIKILT,
is useful to collect publications in the media on food
fraud

" The food fraud coverage in the media differ greatly
between countries

" There is an increasing trend in the number of fraud
incidents, as reported in RASFF

" Meat & meat products and fish & fish products are the
food categories with the highest number of reports

" BN models are suitable to predict the food fraud
category
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