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Abstract. Cultural differences play a very important role in matching ICT in-
teraction to the expectations of users from different national and cultural back-
grounds. But to date, there has been few research as to the extent of such differ-
ences, and how to produce software that takes into account these differences.
Considering the third wave of HCI research on context, involving the intangible
aspects of the interaction with users and ICT solutions, like culture, we are
studying these issues using a unique resource: Common Sense knowledge bases
in different languages. We have knowledge bases containing millions of sen-
tences describing people and everyday activities, collected from volunteer Web
contributors, in three different cultures: Brazil, Mexico and the USA. It is de-
scribed the experiences with these knowledge bases. Though preliminary, we
hope that our work will contribute to software that takes better account of such
differences, and fosters inter-cultural collaboration.
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1 Introduction

Envisioning the future of our society based on pervasive and ubiquitous ICT systems
supporting our life style [18], we are seeing increasing the new wave of HCI, based
on context [16], and context being understood as having a broader meaning, embrac-
ing the intangible aspects of the interaction with users and ICT solutions, like sociali-
ty, emotion, experience, culture [17]. Many researchers have pointed that cultural
differences should be considered in the design of interactive systems [1,2]. AS Mar-
cus states, user-interface developers may need to go to “culture class” in order to min-
imize culture clashes in their designs [1], once that is not clear how to access, consid-
er and design cultural values [19]. Culture is a shared meaning system which forms a
framework for problem solving and behavior in everyday life. Individuals communi-
cate with each other by assigning meaning to messages based on their prior beliefs,
attitudes, and values [2]. The cultural differences express the “world vision” a group
of people have. This vision is expressed in the simple activities that people do every-
day.

Arguably the most general and widely applicable kind is knowledge about the eve-
ryday world that is possessed by most people in a given culture — what is widely
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called ‘common sense knowledge’. While ‘common sense’ to the ordinary people is
related to ‘good judgment’ as a synonymous, the Artificial Intelligence community
uses the term “common sense” to refer to the millions of basic facts and understand-
ings that most people have. For example, the lemon is sour; to open a door, you must
usually first turn the doorknob; if you forget someone’s birthday, they may be unhap-
py with you. Common sense knowledge, thus defined, spans a huge portion of human
experience, encompassing knowledge about the spatial, physical, social, temporal and
psychological aspects of typical everyday life. Common sense is acquired from the
interaction with the environment. Changing the environment changes the perception
of common sense and is one of the reasons why different and diverse cultures exist.
This conception of common sense is building ontology about everyday life based on
the shared experiences of a community [3].

In this context, the main purpose of this work is to evaluate how the cultural dif-
ferences can be recognized in the databases that store common sense. For that, we
select a theme that frequently appeared in the Brazilian knowledge base — food. Con-
sidering that eating habits express culture and common sense affects eating habits, we
could say that common sense expresses culture.

To demonstrate that common sense is reflected in eating habits, we collected and
compared semantic relations about food from the Brazil, Mexico and USA common
sense databases. Also, we must consider the potential use of these knowledge bases:
by those who want to develop systems focusing on a specific user group (e.g. a maitre
that wants to prepare a menu to celebrate a certain country or a centain group of cos-
tumers who consults the common sense database to prepare a specific dish); by those
who want to develop systems which use the cultural knowledge stored in the
knowledge bases (e.g search engines that consider the cultural context); and by those
who want to facilitate communication between people, providing mutual knowledge
about their cultures.

This article is divided as follows: section 2 presents how data are collected in the
Open Mind Common Sense bases, section 3 presents the comparison realized, section
4 discusses the use of the cultural differences knowledge for he three developer pro-
files presented previously; and in section 5 some conclusions and future works are
discussed.

2 The Open Mind Common Sense approach for gathering and
using common sense facts

Since every ordinary person has the common sense that computers lack, why not in-
volve everyone in building the knowledge base that is necessary to give computers
what they need to be able of common sense reasoning? Nowadays, it is easy to reach
lots of people through the Internet. Also, considering advances in the natural language
processing area, it is possible to elicit common sense facts in natural language so that
the users don’t need technical to enter facts in the system [4,5]. Parsing and semantic
net mining technologies can convert natural language into a form usable by computer
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interfaces. In this way, the Open Mind Common Sense Project gathered common
sense knowledge, as depicted in Figure 1.

For gathering the common sense data some Open Mind Common Sense websites
were built. As the name suggests, the Open Mind Common Sense sites are open. Eve-
ryone who wishes to help can access them and contribute with his or her knowledge.

After registering and logging onto the system, users have access to several activi-
ties that are proposed to gather different kind of common sense knowledge. Some of
those activities are template-based like “People  when they ”. and others
allow the user to provide entries in free form language. Filling out the activities re-
sults in growing the common sense facts database.
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Figure 1. Open Mind Common Sense Project Approach for Gathering and Using Common
sense facts.

The data are stored in the Open Mind Common Sense database as simple state-
ments in natural language. However, for machine use, it is necessary to put them in a
representation that allows machines to make practical inferences and analogies. For
that, the data are submitted to a natural-language parser that generates a set of normal-
ized nodes that are semantically related, composing a semantic network. A better
understanding about how this semantic network is generated is presented by Liu [3].

Once the semantic network is ready, applications can be developed using the
common sense knowledge provided by different users.
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3 Common Sense and Eating Habits

To demonstrate that common sense affects eating habits the first step was the selec-
tion of facts related to food, for example: “People eat salami when they drink beer” or
“You generally want a hot dog for lunch”.

Considering the redundancies in our data, we selected categories that appeared in
higher frequency in each base. The categories are: at what time people have their
meals, what people eat for each meal, kinds of food, food for special occasions as
parties and Christmas and ingredients used to make some kinds of food.

Analyzing these categories we registered some aspects that we believe are related to
some cultural values.

Time for meals

One of the themes about food that commonly appears in the knowledge bases is
the time for meals. Table 1 shows what is considered common sense for most of the
collaborators

Table 1.Time for meals that typically people would consider .
Brazil Mexico USA

Lunch 11:30to 13:00 14:00 to 16:00 12:00 to 14:00
Dinner 18:30 to 20:00 20:00 to 21:00 18:00 to 19:00

Here it is interesting to note that meals in Mexico are the latest one. Although in
Brazil and USA meals happen in similar hour in Mexico it seems to be common to
have lunch after 14:00.

Kind of food
Also, many facts about types of food are usual in the bases. The inferences “some-

thing is food” is also usual. Table 2 shows the most cited kind of food.

Table 2. Types of food people remember most.

Brazil rice, bean, fruit

Mexico burritos, chilaquiles, taco, escamoles

USA pancakes, hamburger, hot dog, pizza, sandwich,
pumpkin pie, apple pie, ice cream, cheese cake

A curious thing is that in Brazilian database, fruits are cited as food many times
and also many kinds of fruits were inserted. In Mexican and USA bases it doesn’t
happen.

What do people eat in each meal?
Differences between what is eaten in each meal also can be noticed. Table 3
shows what seems to be considered common sense about what to eat in each meal.
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Table 3. What do people eat in each meal?

Brazil Mexico USA
Breakfast | bread tamales, eggs | pancakes, ba-
with hot sauce gels
Lunch rice, bean, | chicken with | fluffer Nutters,
meat, sal- | mole, roast | hamburger, hot
ad, egg meat,  pastes, | dog, pizza,
chilaquiles, sandwich, wa-
barbacoa, tacos | fers
Dinner rice and | tamales and | steak and eggs,
bean, atole, quesadil- | bake chicken,
soup, sal- | las, coffee and | clam chowder,
ad, sand- | cookies, bread | mash potatoes
wich with bean
Dessert ice cream, | rice with milk, | pumpkin pie,
fruit, can- | churros  with | apple pie, ice
dy chocolate, nuts | cream, cheese
with honey | cake
(crowbar),
sweet coconut

It is possible to notice that Brazilian people prepare lighter food at breakfast. Also
Mexican people seem to like food make with flour.

About desserts, Brazilian people associate ice cream to something cooling, what
leads to the situation where companies have problem on selling ice cream during win-
ter time, because commonsense says that ice cream is a summer related food, alt-
hough our winter time has temperatures around 22 degrees Celsius. On the other
hand, American people seem to prefer pies for dessert.

Food for special occasions
Christmas and parties were topics that collaborators remembered too. Table 4
shows the main types of food cited for these occasions.

Table 4. Food for special occasions.
Party

Salted snacks
(salgadinhos),
candy
(docinhos),
cake,  meat
(barbecue),
beer

beer, tequila

Christmas Birthday

Cake with candles

Brazil turkey, pork, lamb

romeritos, codfish, spa- Cake with candles

ghetti

Mexico
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USA beer, vodka cranberry sauce, pineap- Cake with candles
ple salad, frozen Christ-
mas Pudding

For Brazilians, party is about drinks and food. For Mexican and North Americans,
they are happy in a party with drinks only. It is interesting to notice that in Brazil and
México seem to be common have salty food for Christmas while in USA sweet dishes
seem to be more appreciated. Turkey, typically associated to Thanksgiving in USA, is
a typical Christmas dish in Brazil. To celebrate birthday, you can’t go wrong choosing
a cake with candles. And beer seems to be appreciated in parties anywhere.

Expressing food preferences and Age

As we get old, our capacity of analysis, observation and criticizing become more
accurate, we review up our standards and our preferences become more detailed. That
is a fact that is expressed in the OMCS-Br knowledgebase when people with distinct
age talk about food and their descriptions. Table 5 shows how young people name
dishes in general and how mature people comment about their preferences in Brazil.

Table 5. Age and Food description.

Age Food description
Teenagers (from 13 to 27) | food, fish, rice, meat, fruit, bread, salad, beer
Adults (above 60) Baked Meat, green salad, hot sandwiches, traditional candies,

milk pudim, various snacks, botle of wine, bowl of fruit,
special soup, jarr of juce, bowl with fried potatroes, terrine
with baked meat, botle of champaing, chicken with spice
dressing, trail with snacks, baked fish dish, jarr with water,
plate with fried eggs, dish with oisters, dish with meat and
potatoes

In summary, all these results show how important food is as an expression of cul-
ture, values and life style for people no matter where they are from, and how values
are attached to the food people choose to eat in different occasions.

4 Cultural Differences and the Uses for Common Sense

We believe the cultural differences stored in the common sense bases can be help-
ful in such a variety of situations:
e Helping those who want to consider these differences in the development of
interactive systems;
e Facilitating the interaction of different users by applications that use this
common sense;
e Facilitating the communication between people.
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The next sections point out how developers involved in the situations cited above
can use the cultural differences stored in common sense knowledge bases.

Developing systems considering cultural differences

Computer Human Interaction research raises further questions about how to un-
derstand culture and how it can and should affect user-interface design. Attributes as
attraction, dynamism, activity, level of expertise, faith, intentions, locality, social
validation, preferences, and scarcity have different weightings in different cultures
[6]. Consequently, user-interface developers face further challenges [1].

Many questions still persist while talking about considering cultural differences in
the design of interactive systems. Marcus[1] raises some questions: Are our notions of
usability culturally biased? How should culture differences relate to persuasion and
establishment of trust in Web sites and Web-based applications? How should culture
dimensions relate to established dimensions of intelligence and change your thinking
about online help, documentation, and training? How do culture differences relate to
new insight about cognition differences? Do these differences change your thinking
about user search strategies, mental models, and navigation?

The only consensus seems to be that these attributes have different values and are
key characteristics of the cultures to which they belong [7].

Despite the importance of these questions, some developers still face an uphill bat-
tle to get budgets for culture-oriented research and development accepted, to find and
allocate the necessary human resources, and to achieve project success [1].

In this context, considering cultural aspects in the design of interactive systems is
not an easy task. Besides, the beliefs, attitudes and values of a group of people change
with time. Collecting these “world views” and making them available for everyone
that wants to develop a user-interface, can be expensive and laborious.

The common sense databases store the cultural knowledge that is being created
and modified all the time. The use of the Internet and the collaboration of millions of
people allows knowledge bases to reflect actual cultural knowledge without cost, as
anyone can have access to the database at the sites.

Developing systems which consider cultural differences

As the complexity of computer applications grows, it may be that the only way to
make applications more helpful and avoid stupid mistakes and annoying interruptions
is to make use of common sense knowledge. Cellular telephones should know enough
to witch to vibrate mode if you’re at the symphony. Calendars should warn you if you
try to schedule a meeting at 2 AM or plan to take a vegetarian to a steak house. Cam-
eras should realize that if you took a group of pictures within a span of two hours, at
round the same location, they are probably of the same event [8].

In the web context, the necessity of using common sense knowledge becomes
even more evident. The number of web pages available on Internet increases day after
day, and consequently, finding relevant information becomes more and more a diffi-
cult task [9]. Also, Web Search tools do not do a very good job of discerning individ-
uals’ search goals [10]. However, when we consider communities of people with
common interests, it is possible to improve the quality of the query results using
knowledge extracted from common sense databases and observing behaviors of peo-
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ple of same culture. When a user submits a query, the cultural aspects suggest specific
information exploiting previous observations about the behavior of other users when
they asked similar queries. Different users may merit different answers to the same
query [9].

A comparative study shows differences in Web searching by U.S. and European
users [11]. Specifically, the results suggest some differences in the topics searched
and searching behaviors. The paper also suggests interesting differences in search
behavior and in topics searched by U.S and European users. For example, U.S users
are more focused on e-commerce search topics [11]. These cultural and social differ-
ences represent a major challenge to search engines. Search engines will be more
effective if they support cultural information about the user.

As cultural differences can be detected in common sense bases, search engines
that attempt to leverage common sense have a great opportunity to reflect cultural
differences in their results. Communication between people from different cultures is
a field which presents many interesting aspects and is being explored in Brazil using
the OMCS-Br knowledgebase like, Contexteller, FamilySense, What is it? and
TapSense [20,21,22,23].

Developing systems which facilitate communication between people by showing
cultural differences

Communication between people from different cultures is a field which presents
many interesting aspects. To show that common sense can help showing the cultural
differences, some tools using the OMCS-Br knowledgebase were developed like e-
Rural and C2C [24,25]. These applications use the knowledge base and agents that
keeps watching what the user types, while make suggestions from the knowledgebase
for translation and simplification on the content to help users’ understanding the con-
tent. The systems also make analogies for concepts that evoke the same social mean-
ing in those cultures.

5 Conclusions

This paper discuss the possibility of using the common sense knowledge stored in
Open Mind Common Sense bases, specially OMCS-Br, to verify cultural differences
and consider the differences during designing for the third wave of HCI, looking for
culturally contextualized ICT solutions. We explained how common sense is collected
and manipulated. Facts from Brazil, Mexico and the USA were compared considering
the eating habits domain.

Preliminary analyses point to Open Mind Common Sense bases express cultural dif-
ferences. These differences should be considered by those who want to develop sys-
tems focusing on a specific user group; by those who want to develop systems which
use the cultural knowledge stored in the knowledge bases; and by those who want to
facilitate communication between people, providing mutual knowledge about their
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cultures, considering better suited ICT solutions allowing adoption and appropriation
of such solutions [26] by users.

As future works we are going to investigate cultural expressions in Open Mind Com-
mon Sense considering a larger number of facts. Also other domains are being studied
in order to verify the cultural differences besides eating habits domain.

We hope developers of interactive systems use the knowledge about culture stored in
Open Mind Common Sense databases in order to facilitate human-computer interac-
tion. For that, a cultural filter for the Brazilian OMCS-Br knowledgebase was devel-
oped and is available for developers interested on embracing the challenge of devel-
oping culturally contextualized ICT solutions.
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