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Abstract—Detecting and disseminating food hazard 
information is a critical task that directly affects the public health. 
In spite of its importance, however, few systems are developed to 
automatically gather and analyze food hazard information. In 
this paper, we introduce our preliminary work to build such 
system. Our final system aims to detect and extract food hazard 
event from the live data shared on the Web. We defined 
information template for food hazard event. Then we used the 
template to extract informative keywords from the website of 
Ministry of Food and Drug Safety, the governmental 
organization responsible for ensuring food safety in Korea. We 
explain our work process, considerations, as well as our future 
work to implement our system. 
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I.  INTRODUCTION 
Detecting and disseminating food hazard information is a 

critical task that directly affects the public health. For example, 
a recent case in Korea revealed that a health food claimed to be 
made of a certain healthy plant turned out to contain a 
hazardous ingredient. The public is vulnerable to this kind of 
threat because an intake of such food may have a serious 
negative impact on a person's health. Yet people are often 
ignorant of the information and not properly warned. To 
protect people from being harmed, due to the lack of enough 
warning, we need an automated system that can gather food 
hazard event information from various sources (e.g. news, 
social media) as soon as that is available. Such a system can 
then warn the public with the information at appropriate points 
in time in the food manufacturing and distribution cycle. 

In this paper, we introduce our preliminary work for 
building such a system that automatically collects online news 
and social media data containing food hazard information, 
extracts related event information, and organize it in structured 
form for easy perusal. The proposed system can automate and 
extend the process of manually collecting and analyzing food 
hazard issues as annually done by Ministry of Food and Drug 
Safety (MFDS) [1], the governmental organization responsible 
for ensuring food safety in Korea. In addition, the systems can 
play an important role in providing context-sensitive warnings 
in a food supply chain for which an IOT platform is 
constructed based on a global standard to keep track of the 
entire food manufacturing and distribution cycles. 

Fig. 1 shows the overall architecture of the proposed system. 
We focus our effort on utilizing textual data because these days 

an enormous amount of text is accessible through the Web 
including various news and SNS sources. Given the 
humongous amount of textual data across many different 
subjects, it is crucial to identify discriminative features (e.g. 
keywords) that can help distinguishing the food hazard related 
event information from other topics. Considering the sheer 
volume of the textual data, it is important to eliminate 
irrelevant information by effectively using features of high 
quality. This paper is mainly about how we compiled such 
features from the Web. 

 
Fig. 1. Food Hazard Event Extraction System 

 
To find the informative features of food hazard events, we 

first collected the textual data from MFDS website1, which 
were constructed manually. We refer to this dataset as MFDS 
dataset in the rest of this paper. The data set serves as the seed 
for the remaining processes since the data gathered from 
MFDS website is trustable and focused towards food hazard-
related issues although they cover neither all possible types of 
foods nor all the reports that appear in a variety of media. 
Nonetheless, we expect the data contains highly informative 
features that characterize food hazard events.  

We then defined an event template for food hazard event 
that reflects the common properties of food hazard events by 
analyzing the collected dataset. Our plan is to use the same 
template to extract the key components of food hazard events 
not only from the MFDS dataset but also from news and social 
media data. In order to check the validity of whether the 
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derived event template is generalizable, we attempted to extract 
appropriate keywords from MFDS dataset using the event 
template. Since the big portion of the MFDS dataset is semi-
structured, we employed a rule-based approach to extract the 
keywords from the data. It means the result would be more 
accurate than that we can obtain by machine learning methods 
and hence can be used as gold features for discerning food 
hazard-related data from the Web. Later in this paper, we will 
explain the rules we used and the extracted keywords, as well 
as the template we defined. 

There are a few recent systems developed for gathering 
crisis data. One is Ushahidi2, which is the platform designed to 
collect, manage, and visualize the data concerning all sorts of 
crisis information. This platform is first launched at the time 
Kenya’s disputed 2007 presidential election was held, with the 
aim to collect the occurrences of violence of various forms 
reported through text messages and email, then visualize their 
locations, magnitudes, and types on Google Map [2]. 
Compared with Ushahidi, our proposed system will focus on 
collecting and analyzing food hazard events only, not general 
crisis, which would require some specialized functions to better 
deal with that particular type of events. In addition, our aim is 
not just collecting data and visualizing them but analyzing text 
to extract structured event information from it.  

Another system that is close to ours is FoodSIS [3], which 
is designed to collect articles related to food hazard from the 
Web. The goal of the system is to reduce human efforts for 
gathering and monitoring food hazard issues. It makes use of 
machine learning techniques and human feedback to rank 
retrieved documents by their relevancy. This system is similar 
to our proposed system for the overall goal but different 
because ours has an additional step of extracting relevant 
information automatically and converting it into structured 
form. This will help further reducing human labor by 
automating the analysis process necessary to get the insight 
from the data (e.g. infer causal links between events). 

The rest of the paper is organized as follows. In Section II, 
we explain how the food hazard event template is derived by 
analyzing MFDS dataset, and how the food hazard keywords 
are extracted from the dataset. In Section III, we address how 
the keywords can be utilized to retrieve food hazard documents 
and how they can be automatically expanded from the retrieved 
documents. In Section IV, we give concluding remarks and 
show the vision of our final system. 

II. FOOD HAZARD EVENT EXTRACTION 
As mentioned in Section I, the goal of our proposed system 

is to find documents on the Web that are related to a food 
hazard event and then extract event information from them. To 
achieve this, we need a way to pinpoint only relevant 
documents among the other documents about unrelated topics. 
The necessary knowledge for this includes categories, food 
product types, manufactured dates of the products. In this 
section, we show how we extracted such knowledge from the 
MFDS dataset using the rule-based event extraction technique, 
as well as the statistics of the dataset and the extraction result. 

                                                           
2 https://www.ushahidi.com/  

A. Food Hazard Event Template 
In order to identify the essential knowledge that 

characterizes food hazard events, we first defined the food 
hazard event template by analyzing 413 official articles of food 
hazard events contained in the MFDS dataset, and 500 news 
articles that report food hazard events. Unlike the news articles, 
the official articles are well structured with distinctive data 
fields, so we mainly utilized them to shape the event template. 
After the analysis, we came up with the event template 
comprised of 16 fields shown in TABLE I.  

TABLE I. A TEMPLATE FOR FOOD HAZARD EVENTS 

Field Category Field 

Company Information 

Company name 

Company address 

Phone number 

Product Information 

Product type 

Product name 

Manufactured date 

Expiration date 

Package unit 

Producing location 

Food hazard Information 

Event category 

Event sub-category 

Event name 

Date of event occurrence 

Type of measure taken 

Date of measure taken 

Department in charge of the measure 

 

A field is a blank slot that should be filled by analyzing the 
data whereas a field category groups related fields. The fields 
and field categories are borrowed from the food hazard events 
classification system regulated by Ministry of Food and Drug 
Safety of Korea.  

B. Rule-based Food Hazard Event Extraction  
With the food hazard event template at hand, we employed 

rule-based method, which is still heavily used in web data 
extraction [4] for its accuracy without requiring a lot of training 
data, to identify important food hazard-related keywords from 
the MFDS dataset. The rule-based method was applicable 
because the text in the articles exhibits some common patterns 
(i.e. semi-structured) that can be exploited to extract only 
relevant keywords. Given that the data is of high quality and 
the rule is correct, the rule-based approach should show a 
highly accurate extraction result.  
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The extraction process is as follow: 

1) Find the sentences mentioning an event field. 
2) Extract the whole sentence as an information candidate 

that might contain the keyword relevant to the event field. 
3) Extract the keyword from the sentence using pre-

defined rules. 
 

We assumed that each article contains only one food hazard 
event.  

The extraction rules were defined heuristically. Many field 
values were retrieved by extracting keywords that would take 
specific forms (e.g. MM.DD.YYYY for a date). For the field 
values with many variations, we used common patterns of the 
sentence that contains such values. In order to normalize 
extracted field values, we applied natural language processing 
techniques such as POS tagging and lemmatization. In order to 
further normalize the extracted keywords, we grouped the data 
fields in the MFDS dataset that have similar meanings.  

C. Statistic of Data and Event Extraction Result 
To verify whether our food hazard event template is well 

defined, we actually filled the event fields by extracting the 
keywords from the MFDS dataset using the proposed 
extraction method.  This time we used the entire dataset to 
check if our event template is generalizable. Note that the event 
template is defined based on only 413 articles gathered from 
“Recall (industrial products)” section, while the entire dataset 
contains the data gathered from seven different sections of the 
MFDS website (see TABLE II). The dataset contains 5,264 
official reports containing food hazard event information 
occurred in Korea from 17 January 2013 to 28 November 2015. 
TABLE II shows the detailed statistics. 

TABLE II. STATISTICS OF THE CRAWLED REPORTS 

Board name # of reports 

Press release 1,924 

Information and explanation 676 

Recall (industrial products) 413 

Disqualified products 623 

International food hazard events 1,610 

Recall (farm products) 8 

Recall (marine products) 10 

Total 5,264 

 

From the dataset, we extracted 1,132 food hazard events 
that match our event template. The detailed statistics of the 
extraction result are shown in TABLE III. 

TABLE III. A RESULT FOR EXTRACTING FOOD HAZARD EVENTS. # OF 
EXTRACTED FOOD HAZARD EVENTS SHOWS THE NUMBER OF FOOD HAZARD 

EVENTS EXTRACTED FROM MFDS DATASET. # OF EXTRACTED FOOD HAZARD 
EVENT FIELD VALUES SHOWS THE NUMBER OF EVENT FIELDS FILLED AFTER 

THE EXTRACTION. EXTRACTION PERFORMANCE CAN BE INTERPRETED AS THE 
RATIO OF EVENT FIELDS THAT COULD BE RETRIEVED AFTER EXTRACTION.  

# of extracted food hazard events 1,132 

# of extracted food hazard event field values 12,840 

Extraction rate 

(# of event fields left blank after extraction / # of event 
fields) 

70.89% 

(12,840/18,112) 

 

Investigating why there are so many fields remained blank, 
we observed that most blanks reside in events of agricultural 
products. Since it is not mandatory to specify the expiration 
date and package unit of an agricultural product, the fields for 
that information, expiration date and package unit, could be 
filled rarely. As the events related to an agricultural product 
take big portion in the dataset (about 78%), they considerably 
decreased the extraction rate. 

III. FOOD HAZARD-RELATED DOCUMENT RETRIEVAL 
To detect newly occurred food hazard events and warn the 

public immediately, we have to be able to collect food hazard-
related documents and extract food hazard event information 
without much delay. Our final system retrieves food hazard-
related documents by going through the following three phases; 
1) collect news articles recently published on the web, 2) 
construct a keyword set for querying documents that contain 
food hazard information, and 3) sort out food hazard-related 
documents. We describe each phase in the following sub-
sections. 

A. Collect news corpus 
As the first step, we collect news articles from all possible 

topics as a candidate corpus for extracting food hazard 
information. We made the decision not to filter out some 
subject areas because after analyzing thousands of articles 
manually, we realized that food hazard issues might influence 
many other aspects of our society (e.g. economy, politics, etc.).  
We took this approach for the purpose of achieving maximum 
possible recall. 

To gather news articles on the web, we choose to crawl 
Naver 3 , which is the biggest web portal and online news 
provider in Korea. Naver covers almost every press companies 
in Korea that publish their articles online. In total, 129 online 
news companies are accessible through Naver.  

TABLE IV shows the statistics of the news corpus 
collected up to the middle of July 2015. The total number of 
the collected news is 2,186,805. The start date and the total 
number of published articles vary significantly depending on 
the press companies. This is because the date each press 
company started to publish their articles online varies. We use 
this corpus for the initial study of event extraction and food 
hazard document retrieval. Note that we are still collecting the 
news and the statistics shown in TABLE IV are not the latest. 
We do not show the statistics up to now in this paper, because 

                                                           
3 http://www.naver.com/  
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we overhauled the crawling system after collecting this initial 
corpus. Therefore, we need to merge some overlapping articles 
between the initial and newly collected corpora to present 
precise statistics, which is not done yet.  

TABLE IV. STATISTICS OF THE COLLECTED NEWS ARTICLES 

Press Company # of collected news Date published 

Kukmin 196,566 13.11.04~15.07.13 

Munhwa 173,982 11.03.30~15.07.13 

Maeil 436,489 13.12.02~15.07.14 

Donga 411,452 13.02.21~15.07.13 

Chosun 102,589 15.01.20~15.07.13 

Joongang 137,989 14.10.09~15.07.14 

Hankyoreh 141,581 08.10.17~15.07.14 

Kyunghyang 248,969 13.07.27~15.07.12 

Newsweek 300 14.08.21~15.07.07 

Nocut News 239,288 13.07.17~15.07.17 

Yonhap News 48,200 15.06.28~15.07.17 

Maekyung 
Economy 49,400 02.03.20~15.07.13 

B. Constructing keyword set for querying food hazard casess 
As mentioned in Section II, the seed keyword set for 

querying food hazard information is compiled from the MFDS 
dataset using an event extraction technique. Some instances of 
such keywords are as follow: safety, recall, and pesticide. 

We are planning to make our final system have a capability 
of automatically expanding the food hazard-related keywords 
by learning from retrieved documents. A simple tf-idf scheme, 
pattern-based methods, or other advanced machine learning 
techniques from information retrieval and information 
extraction field can be adopted to identify informative 
keywords from the relevant documents. This learning 
capability is essential to reduce human intervention for 
keeping the system to cope with newly emerging food hazard 
issues. 

C. Retrieve food hazard-related documents  
The goal of this phase is identifying only food hazard-

related documents among all the documents that are collected 
indiscriminately. Spotting only relevant documents beforehand 
is crucial to get accurate event extraction result. We basically 
generate queries based on the keyword set built in phase 2 (see 
sub-section B). To enable the system learning helpful 
keywords from the relevant documents retrieved, we could use 
user feedback approach employed in FoodSIS platform [3]. 

IV. CONCLUSION AND FUTURE WORK 
In this paper, we explained our ongoing work on building a 

food hazard event extraction system as well as the preliminary 
work done to implement the system. The preliminary work is 
almost about gathering and building the domain knowledge 
about food hazard issues: defining food hazard event template 
and compiling food hazard event keywords. 

Unlike other topics like terrorism, few systems aim to 
collect and analyze food hazard events. Furthermore, there is 
no system capable of extracting structured food hazard 
information. However, we believe that food hazard is important 
enough to draw more attention since it might have a 
devastating effect on the public health.  

Our final system will utilize this knowledge for detecting 
and extracting food hazard event from live data shared on the 
Web. Extracting food hazard event information in structured, 
computer-processable format will greatly reduce the efforts 
required for monitoring food hazard issues, and enable the 
public to be well informed of the issues. 

We expect the biggest challenge would be accurately 
spotting the documents that contain food hazard event 
information, since such documents are rarely found relative to 
the documents about other popular topics (e.g. sports, politics). 
In addition, we found out that in some cases separate 
documents refer to different aspect of the same food hazard 
event, which implies that we need a way to merge partial 
information automatically, so that we can have the full picture 
of the event. These challenges will be handled as our future 
work.  
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