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Abstract. This paper describes the use of Markov Chains to facilitate the use
of user-generated feedback by decision-makers. By its very nature, agribusi-
ness faces a challenge in recording and using feedback from the user base; in
this paper, it is shown how to aggregate large volumes of user input into few
meaningful entries, which can then in turn be used for new actions and/or to
monitore the performance of the product.

Resumo. Este  artigo descreve o uso de Cadeias de Markov para facilitar o
uso  de  retornos de  usuários  por  tomadores  de  decisão.  Por  sua  própria
natureza, o agronegócio encara um desafio em persistir e usar o retorno de
sua  base  de  usuários;  neste  artigo  é  demonstrado  como  agregar  grandes
volumes de entradas dos usuários em algumas sentenças significativas, que
por  sua  vez  podem  ser  usadas  para  novas  ações  e/ou  para  monitorar  o
desempenho do produto.

1. Background

According to the Brazilian Agricultural Research Corporation (EMBRAPA, acronym in
Portuguese for Empresa Brasileira de Pesquisa Agropecuária), Brazil is the main soy
grain producer in the world, and the third biggest maize producer [EMBRAPA 2021].
Together, both crops represent over 80% of the Brazilian grain production. The applica-
tion used in this paper is a mobile app that links producers and truck drivers, in order to
ease the production flow. As this is an area that has received serious technological up-
dating only recently, and also an area where user-generated feedback is harder to
receive than in other fields, all user input is highly valued and exploited in search for
meaning- ful insights.

After successfully finishing a freight, the truck driver is invited by the mobile app to
send an opinion and to rate the whole process. This is the main source of user-generat-
ed-input on the system.

With that scenario, the following problem arose: in the early days of the application,
when the user base was small, decision makers could, on the database where the string-
formatted opinions were stored,  read the user input  one-by-one.  As its  number was
small, this was a mundane task. Eventually, however, the application grew to dominate
certain highly productive regions of the Central-West Region in Brazil. The volume of
messages grew in a much faster rate than humans could meaningfully read them.
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Several truck drivers made comments more than once (i.e. generated more than one en-
try on the database), and some of them made dozens of comments. But treating the users
individually would not output the needed amplitude or a meaningful diagnosis of the
state of the product. Thus, treating the whole set of drivers as a unit, we could try to get 
meaning from a large corpus of text. This was done before, by Russian mathematician
Andrey Markov.

2. Methods

Andrey Markov worked also with text. He painstakingly went through the first 20.000
words of the fascinating Russian classic Eugene Onegin, by Pushkin, to analyze it with
the ideas that latter we would call Markov Chains [Markov 2006].

A Markov Chain is  a  stochastic process that  possesses the Markov property,  which
means it must be absolutely destitute of memory i.e. the present state of the process
must not be dependent of previous states [Doob 1953] [Meyn et al. 1993].

The goal of a Markov Chain is to predict a future state of a system based solely on the
current state [Magela 2015] [Kemeny et al. 1960].

In the case in hand, it was needed that the Markov Chain would generate a condensation
of hundreds or thousands of messages in a handful of meaningful sentences. It is impor-
tant to note that this process has nothing to do with trying to extract the meaning of the
corpus of  text,  or  outputting random sentences:  the sentences generated were,  most
probably, never written by any of the users, but the convey the general feeling of those
messages.

3. Results

The user-generated evaluation of the freight was persisted in a Microsoft SQL Server
database, which, among other values, had the rating given to the freight and a message,
possibly explaining the rating given. An example of this slice of the table, which will be
used to generate the Markov Chain-driven comments, is shown in figure 1.

Figure 1. Snippet of the persisted raw data.

Using the Python programming language for the algorithm, the pymssql library was
used to connect to the database. Tabular data is manipulated poorly by Python natively,
and for this reason it was decided to use the powerful library pandas to manipulate such
data format, which pandas call a data frame.

 
                        Anais do WCF, Vol 8, pp 65-68 2021, ISSN 2447-4703, XVII WCF 13-14 out 2021    66



While the rating of the freight is mandatory, the comment is not, and many truck drivers
exercise their right to remain silent. Thus, it was necessary to drop the commentless
evaluations. The strategy was to create a dual visualization of the data, one for evalua-
tions perceived as positive (i.e. rating of 3) and one for evaluations perceived as nega-
tive (i.e. rating of 1 or 2).

Another important parameter is the state size of the Markov Chain generator. No state
would create a meaningless pile of random words with little or no practical use. On the
other hand, a large state size would force the algorithm to output one random sentence,
which would also not fulfill the task in hand. Two words in the current state seemed to
give the most interesting results.

The first few iterations performed poorly, for a curious reason: it is extremely rare that
the truck drivers will use correct punctuation on their messages. They use the current
internet dialect, where punctuation is apparently seen as somewhat optional. The algo-
rithm do not cope well with this language abuse, so, to mitigate the situation, an inter-
mediate file was created, where the messages would receive a period at their end, mak-
ing it count as a complete sentence to the algorithm.

Having successfully applied the algorithm to the current day, it was also possible to ap-
ply it retroactively, making access to historical data much easier.

4. Discussion

The final result was persisted in another table at the SQL Server database, and it is
shown in figure 2.

Figure 2. Snippet of the persisted result of the Markov Chain.

Where once decision-makers would have to go through thousands of user messages,
now it can be seen in a well formatted and well organized way, where the relevant in-
formation is displayed in a daily basis. For example, it would be painless to check, after
a new version of the mobile application is released, if the users are complaining of
slowness, problems with the user interface or else. Also, the approval rate can be seen as
a continuum, so that fluctuations on approval rate can be immediately noted, and associ-
ated with the positive or negative sentences.
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