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As part of marketing research, one of the main tasks is often to find links and dependencies
between elements obtained from different data sources. In fact, we are talking about an associative
analysis of disparate and disordered information.

If we consider customer transaction data, which collects data on customer purchases, that is, the
goods purchased on a specific date or within a fixed period of time are specified, then the main goal of
further marketing forecasting of customer activity is the association between groups of goods or
individual goods in the considered datasets. In this case, by association we mean patterns that can be
obtained analytically, which can later lead to the development of rules that help optimize the company's
commercial activities and classify product categories and customer groups. Many goods are divided into
"baskets" with patterns that are inherent in the goods that make them up. For example, if one of the
baskets contains “bread, flour, butter”, then it is likely to contain milk as well. And if there is a “hammer,
glue” in the basket, then milk is unlikely to be present in it, but rather something from the categories close
to these goods, such as, for example, “nails”.

The search for association rules based on the received and systematized data is an activity to
maximize income based on the formation of the company's product basket. Taking into account the
processing of data and the formation of "baskets", further decisions are made on discounts for certain
categories of goods, on the termination of the commercial operation of certain categories of goods, or the
launch of new product categories with a higher commercial potential on the market.

Collecting data on transactions is now a normal practice in almost all companies. The formation
of association rules for categories should be accompanied by probabilistic estimates, since the
implementation of associations in practice is probabilistic. Thus, in the formation of associative rules, the
condition and the consequence from it play a role. For example, the condition is “hammer, glue”, and
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“nails” is already a consequence that has some kind of probabilistic assessment depending on the
practical implementation.

At the stage of practical implementation at the level of a business entity, the following rules are
formed:

« at the level of the condition, that is, what was bought with the subsequent generalization of the
most typical consequences; (1)

{hammer, glue} — {nails} (D)
« at the level of the investigation, with the formulation of the rules that eventually led to it. (2)
{nails} — {hammer, glue, nails} 2)

If we touch upon the problem statement and apply associations to the database with records of the
company's commercial transactions, then for such a database (DB) with a set of data on transactions Tr,
Tr, Trs, ..., Try, it is required to find a set of templates that can express any then the minimum of
transactions for the considered period of time. The number of transactions that are described within the
templates can be denoted as N. The parameter N, in turn, can be represented as the number of transactions
selected from the general set that fall under this template. At the same time, each transaction in the data
set is expressed as a binary vector, one of the coordinates of which is an attribute that describes the
presence of an order for a specific product in a specific outlet. For example, let's take 2 some sets from
outlets M1 and M2. Thus, M1 => M2 is an association with a minimum support of H under the
conditions:

1. M1 U M2 - is a frequency pattern;

2. The ratio M1 U M2 to M1 has a minimum certainty and is less than 1 if the sets are not equal to
each other.

From a computational point of view, a pattern is a vector in the same space as the set of transactions
in question. In this case, the template is the result of applying the logical operation "and" to the set of
transactions under consideration.

The most typical frequency pattern search algorithm is a pattern-merge based algorithm by
sequentially combining patterns of length k to sequentially generate frequency patterns of length k+1.
The main goal is to reduce the search space for frequency patterns based on the observation that no
pattern can contain low frequency patterns.

1. Input:

* Database.

* Minimum C support.

2. Output:

* Lots of SN frequency patterns.

3. Algorithm:

* Generation of two sets of frequency patterns M1 and M2 respectively with duration D1 and D2.

* k=2

* As long as the template set is not empty:

1. Generation of all possible templates of length k+1 due to pairwise union of available templates;

ii. Exclusion from the set of all patterns of length k+1 that have subpatterns without sufficient
support;

iii. Generation of a finite set by copying all the remaining templates of dimension k + 1 into it and
calculating their support.

iv. Return a final set.

The search for associative links based on patterns in marketing activities has a number of useful
applications for practical use:
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* Analysis of the activity of buyers in the framework of the operating activities of trading
companies. Transaction information in this case is a collection of information about sets of jointly
purchased goods. In this case, the development of templates is the generation of recommendations to
potential buyers based on previous experience. If the current basket intersects with the template available
in the database, then the buyer receives a recommendation regarding the rest of the goods from the
template.

* Carrying out classification or clustering of customers or customer base based on the company's
existing patterns of purchases, when all similar transactions are combined in the database based on
compliance with existing pattern types of clusters;

* Analysis of the actions of service users. In this case, the database may consist of sets of
elementary user actions online, templates in turn for generating recommendations.

* Analysis of application errors. The application generates standardized sequences of logs, while
paying attention to the analysis of low-frequency patterns for their fallacy.
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AHHOTaIlI/lﬂ. B craTtee uznoxen oAXO0/ K IOUCKY aCCOIII/IaHI/Iﬁ B KOp3MHAaX TOBApPOB U IMOUCK 33KOHOM€pHOCTCI71 B
CIACIIKax. KpOMe OTOr0 MPUBOIATCS MOAXOAbI K aHAIIU3Y OOJIBIINX JAHHBIX O IMOBCACHUHN KIIMEHTCKON 6331)1, KOTOPBIC MOI'yT
OBITH TOJIY4YCHBI B XOIC I/ICCJ'ICHOBﬁHI/IfI PbIHKA. B 3aBCPUICHUHN OIMMCBIBAIOTCA JTAllbl dHAJIN3a HOTp€6I/IT€J'H>CKOFO TIOBCACHMA
U IIOKMCKAa B HCM 3aKOHOM€pHOCTeI>‘I.
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