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ABSTRACT

The article contains the results of Data Science technologies application (including machine learning and regression
analysis) to modelling the results of marketing activities of key brand of one of the Ukrainian pharmaceutical companies
on the basis of historical data for the period from 2015 to 2019 in weekly detail. The main goal of research is to estimate
the influence of key elements of the marketing mix (penetration of pharmacy chains, price policy vs main competitors,
advertising activity of the brand and its competitors in all communication channels (television, Digital, radio, outdoor
advertising, press)) on company’s sales, volume market share and value market share in relevant segment of drugs. Based
on the results obtained, the article explains in detail the impact of penetration, price policy and media activity on the
competitiveness of the enterprise and its position in the market. The influence of the price policy and penetration directly
on sales (market share), as well as on other factors (including the effectiveness of the brand's advertising activity on
television) is estimated and taken into account for development the effective marketing strategy. Based on the research,
the article contains main recommendations for optimizing the marketing strategy to maximize the company's sales and
increasing market share in monetary or physical terms. Data Science technologies become a tool for sales management,
because it creates the ability to quantify the impact of each factor on sales, determine their optimal combination for
achievement of business goals and strengthening the company's position in the market, effective marketing budgets
distribution and scenario forecasting. Continuous model support allows to increase the return on each factor, improve
return on investment and ensure the achievement of business goals in the most efficient way. Data Science forms the basis
for finding effective marketing solutions and forming an effective business development strategy.
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INTRODUCTION: MARKET CONTEXT AND BUSINESS TASKS

The current business environment of enterprises is quite competitive and requires companies to focus on
effective business activities with sufficient profitability. Establishing an effective marketing mix in accordance
to its relationship with business results (fair and reasonable price, necessary penetration level and relevant
media presence) is given considerable attention in modern marketing. Pricing is an important element of a
modern marketing mix of any enterprise, where the main focus is on finding the optimal market price that will

satisfy both the company and the consumer (Zhukov et al., 2014). Media activity is one of the key channels
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for attracting of new audience for a brand which helps sales increase and improving of companies’ position
on the market. High competition in the market and high inflation in the media create the need to find
progressive solutions, and Data Science opens up many opportunities in this direction at all management level
(operational and tactical tasks and strategic decisions). Own data approaches that combine Data Science
technologies, marketing technologies and comprehensive expertise will be the most valuable resources for
optimizing marketing investments and differentiating firms on the market.

The pharmaceutical business is one of the quickly growing in Ukraine. The sales volume of all categories
of goods in the "pharmacy basket" amounted to UAH 74.3 billion (2.8 billion USD) in 9 months in 2019 and
increased by 15.9% in hryvnia and 18.3% in dollar compared to the same period in 2018. In physical terms,
sales amounted to 1.25 billion packages and dropped by 3.1%.

The pharmaceutical market in Ukraine is developing mainly due to rising prices (high inflation component),
as well as due to the redistribution of consumption towards more expensive drugs (substitution index), as
evidenced by the dynamics of the drug market indicators in monetary terms.

At the same time, inflation in the pharmaceutical industry and in healthcare in general, according to the
State Statistics Service of Ukraine is still lower than in the country in general and in other categories of goods
and services.

The weighted average cost of 1 package for 9 months of 2019 amounted to UAH 58.7 and increased due to
inflation by 19.6% compared to the same period in 2018 (Kirsanov, 2019b). Under such conditions, rising
prices are partially offset by increasing consumer incomes, as market development depends largely on the
consumer and his level of well-being. In recent years, there has been an increase in both wages and incomes.
The National Bank of Ukraine is constantly recording wage growth, but its growth rate is slowing down.
According to the results of the second quarter of 2019, the State Statistics Service of Ukraine reports an
increase in real incomes of the population by 7%, and nominal - by 17%.

The improvement of the economic situation in the country has positive influence on the development of the
pharmaceutical industry: 2019 is characterized by double-digit growth in sales of "pharmacy basket" goods in
hryvnia and dollar equivalent, although they slowed down compared to the previous year. According to the
latest estimates and predictions of experts, the development of the pharmaceutical industry will continue,
despite the impact of the COVID-19 crisis.

With the rapid development of the pharmaceutical market and solving the problems related to the economic
crisis, in order to improve the management system of business competitiveness, the mechanism of managing
the elements of the marketing mix is becoming increasingly important to improve business performance and
maximize profits.

Pricing and media strategies in the marketing system occupy one of the key places (Korzh, 2018; De Toni
et al.). They are an integral part of marketing strategies, and there is significant potential for optimization for
companies that are deeply analyse the marketing data to find effective solutions and enhance their competitive

advantage.
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To make informed business decisions about choosing an effective marketing strategy, it is advisable to
develop it using a systematic approach that allows the company to succeed in the market. According to this,
there is an urgent need to improve the marketing strategy and mechanisms for managing its elements, and Data
Science technologies are the tools that open up significant opportunities in this area.

MATERIALS AND METHODOLOGY

A large number of articles have been written on this topic. Marketing mix modelling (MMM) is the most
commonly used method, which consists of building a regression model based on historical data to present
business metrics (sales or share of market) as a function of marketing and advertising variables, such as price
index, product characteristics, media activity (number of advertising outputs, ratings, impressions) and other
variables such as seasonality, macroeconomic factors, weather, level of competition in the market and so on.

The theoretical foundations and a wide range of issues related to the modelling of socio-economic processes
are reflected in the works of such domestic and foreign scientists as Ansoff 1., Kotler F., Porter M., Thompson
A., Kizim M. (Kizim et al., 2009), Pushkar O., Ponomarenko V., Klebanova T. (Ponomarenko et al., 2020),
Blagun 1., Chernyak O., Khristianovsky V., Vitlinsky V. (Ponomarenko et al., 2013), Tarasevich V. (2010)
and many others.

The greatest research of the theoretical and practical issues of marketing pricing policy was found in the
works of Balabanova L., Osypenko S., Romanchyk T. (Osypenko et al., 2020), Slushaenko N. (2015), Myshko
O. and Kaminska I. (Myshko et al., 2021), Noritsyna N. (2007), Farm A. (2020), which focused on the
relationship between price and competitiveness. The importance of this aspect of marketing for any enterprise
was showed by De Toni D., Milan G. (De Toni et al., 2017), Ryzhikov V., Pankov V. (Ryzhikov et al, 2004).

The researches of the application of machine learning technologies and Data Science for modelling the
enterprises’ marketing mix were conducted by such domestic and foreign scientists as Bazhenov Y., Burnet J.,
Bodnar L., Vinkovska A. (Vinkovska et al., 2019), Biischken J. (2007), Guz M., Lysenko Y., Lukyanets T.,
Bowman D. and Gatignon H. (Bowman et al., 2010), Pargelova A. (Pargelova et al., 2010), Rossiter J. (Rossiter
etal., 2017), Romat E., Batra R. (Batra et al, 2016), Fryburger V., Sandage C. (Sandage et al, 1986) and others.

Data Science and mathematical modelling open up significant opportunities in the implementation of
marketing activities of any company. Chan and Perry (2017) argue the importance for companies to work with
different approaches to marketing modelling, as advertisers need to understand the effectiveness of their media
and marketing spends in driving sales to optimize the distribution of marketing budgets.

The contribution of classic machine learning methods like regression analysis to marketing decision-
making is quite important, but there are alternative methods. Dawes et al. (2018) research evidence-based
methods that have been shown to be useful for forecasting. Jin et al. (2017), Zhang and Vaver (2017)

recommend using Bayesian hierarchical modelling.
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According to research Chan and Perry (2017), the potential of marketing mix modelling may be limited by
the lack of detailed and qualitative data. To solve this problem, they propose to develop better data and models,
as well as test them, using simulations as the main instruments of improvement for marketing mix modelling.

Despite the scientific achievements of various scientists, many issues of finding ways to optimize marketing
strategy remain unresolved. Elements of the marketing mix in the marketing system are well studied, but the
optimization of the marketing mechanism and forecasting the results of marketing activities depending on
marketing factors requires more detailed research. After all, an effective marketing strategy (including pricing
policy and media strategy), as well as improving the mechanism of distribution of marketing budgets and
effective implementation of marketing activities are determinants of sales growth of any enterprise (Zhukov
etal., 2014). Adaptation of marketing strategy in highly competitive industries is one of the areas of daily work
of every pharmaceutical campaign in Ukraine and in the world. Therefore, finding a solution to this issue based
on data is extremely important.

The goal of the research is to modelling the impact of marketing mix elements on sales of key brand of one
of the Ukrainian pharmaceutical companies based on Data Science and machine learning technologies
(regression analysis), as well as the formation of recommendations for improving the efficiency of the
marketing activities of companies in pharmaceutical business and optimizing the marketing results depending
on the chosen marketing strategy of a particular product.

To achieve this goal were used economic and mathematical modelling (including on the basis of machine
learning technologies like regression analysis) of the dependence of sales (market share in volume and in value)
of certain drugs on the following factors: penetration of pharmacy networks (pharmacy coverage and drug
availability for consumers), pricing policy (the index of the drug’s price compared to brand’s competitors),
media activity of the brand and its competitors in all communication channels (television, Internet, radio, press
and outdoor advertising), recommendations of doctors and pharmacists and others. Pharmaceutical companies
have specific marketing mix (compared to Fast Moving Consumer Goods (FMCG) market) as include work
with doctors and pharmacists and realisation of necessary penetration of pharmacy network.

Data on all variables for the period from 2015 to 2019 were collected in a weekly breakdown for all drugs
in the relevant category (database was collected on the basis of data of the pharmaceutical company from
Proxima Research, as well as the Industrial Television Committee and Nielsen Ukraine). Due to
confidentiality, all data in the article will be indexed from 0 to 1.

For the constructed multiple regression models, which were estimated by the method of least squares,
hypotheses about the adequacy of the models, the significance of the coefficients, the presence of
heteroskedasticity and autocorrelation were tested.

Also, for the development of recommendations for optimal pricing policy, an approach based on machine
learning technologies (coefficients from regression models and additional calculations) was developed to
determine the optimal range of price index (price of drug compared to the average price of competitors) to

maximize market share in packaging or market share in value depending on the company's goals. Determining

277


https://journal.access-bg.org/

ACCESS Journal:
Access to Science, Business, Innovation in Digital Economy
2021, 2(3), 274-289, https://doi.org/10.46656/access.2021.2.3(6)

ISSN 2683-1007 (Online)

X

the influence of media factors helps to formulate recommendations for media strategy of this drugs and as a

https://journal.access-bg.org/

result increase ROI (return on investment) of media investments.

RESULTS AND DISCUSSION

2.1. Data Science as a relevant tool to find effective business solution

The significant level of competition in the pharmaceutical industry, the growth in the price of advertising
activity and the desire of manufacturers to constantly increase sales generates the need to find effective
marketing solutions. To achieve these goals, it is necessary to actively use the data available on the market,
using machine learning technologies and Data Mining approaches. Data Science is an extremely effective tool
for improving the effectiveness of marketing activities of pharmaceutical companies, its optimization and
greater validity.

The research of marketing activities of several pharmaceutical brands in Ukraine in one product category
will show how on the basis of economic-mathematical modelling (regression analysis) and other Data Science
technologies we can analyse what factors and to what extent affect the business results of the company (sales
or market share in the relevant category). Understanding the influenced factors enables to calculate the
elasticity of sales to each factor and as a result to distinguish the optimal range for each of them taking into
account their marginal utility (for example, calculating price elasticity and finding the optimal value of the
price index - the ratio of brand price and average price of competitors or determining the optimal level of media
pressure in each communication channel). In addition, understanding the effectiveness of each communication
channel make it possible to develop an effective media strategy and tactics for the brand.

Project was deploying in accordance with the most widely-used analytics model named “Cross-Industry
Standard Process for Data Mining” (CRISP-DM) (Brown, 2015; Shearer, 2000). CRISP-DM describes the
process through 6 stages: “Business Understanding, Data Understanding, Data Preparation, Modelling,
Evaluation and Deployment” (Chernyak et al., 2014). In this project, the overall process was implemented
through step-by-step analysis and modelling, as shown in Fig.1.
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Fig. 1. Proposed concept of modelling marketing mix project realization

Source: Developed by the authors
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The process includes the ability to flexibly change the order of the stages, going back when the need arises.
Data mining is cyclical in nature, as the process of finding solutions continues throughout the project and after
the project has been deployed. The main knowledge, learnings and experience of the previous cycle can create
new, deeper business issues that have a positive impact on future data mining processes (Chernyak et al.,
2014).

At the first stage of working with a business task, it is necessary to study in detail the features of the brand
and the category for which the analysis is implemented to determine all the factors that influence on the final
performance of the business. In this study, we examine a brand that is a leader in the category, but is gradually
losing its market position in favor of competitors who have active media support on television, as well as
actively working with doctors and pharmacists.

In addition, a feature of this category is the availability for the consumer of two forms of the drug - drops
or syrup (liquid form) and capsules or tablets (solid form), so in the future when using Data Science and
machine learning to model volume market share (SOM — share of market) will consider a separate model for
liquid and solid forms of drug (Fig. 2).

Economic and mathematical modelling of marketing mix on the basis of Data Science technologies enables
to:

e determine the factors that influence on sales, as well as the extent of this impact;

o evaluate the elasticity of sales for each factor;

o forecast the target metrics depending on the planned level of each factor;

¢ make recommendations on the optimal / necessary level of each factor to achieve the business goals;

e compare the impact of factors for the company's brand and for competing brands in the case of model
building for other brands also.
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Fig. 2. Models for liquid and solid forms of the drug
Source: Authors’ calculations based on data of the pharmaceutical company from Proxima Research, as well as the Industrial
Television Committee and Nielsen Ukraine (data indexed due to confidentiality)
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2.2. Marketing Mix Modelling results

The key factors influencing the level of drug sales and its market share included the following:

organic level (base line of sales - set of macroeconomic and rational marketing factors);

penetration (distribution) - percentage of pharmacy stores in which the drug is available for consumers,
the level of coverage of pharmacies;

price policy - price index in comparison to brand’s competitors (the ratio of the price of the drug and
the average market price for similar products on the market);

pharmacists' recommendations;

doctors' recommendations;

advertising activity of competitors in terms of communication channels, creative materials, video
durations, etc.;

media activity of brand in terms of communication channels, creative materials, video durations, etc.

The evaluation of influence of these factors on the basis of machine learning technologies (regression

analysis) creates the basis for business optimization and finding effective marketing and media solutions and

as a result development an effective strategy for the company's growth in the future.

The main criteria for model optimization are increasing of R?, its adequacy, absence of autocorrelation and

heteroskedasticity and opportunities to estimate the efficiency of marketing mix elements with high level of

significance.

The optimal model for each form of drug is multiple regression model and looks like this:

SOM = Constant + a;*Penetration:+ a;*Penetration,+ as*Price_index+ as*Doctors +
+ as*Pharmacists + ag*Adstock(TV1)+ as*Adstock(TV2)+ ... + an * Adstock(TVn)+ b*
*Adstock(TV_Competitor;) + b*Adstock(TV_Competitory) + ... + bn*Adstock(TV_Competitornm), where (1)

SOM - share of market in VVolume;

Penetration; and Penetration,— penetration level for SKU 1 and SKU 2 respectively;

Doctors or Pharmacists — level of brand’s recommendations by doctors and pharmacists;

TV1 or TV, or TV, — television activity of brand by different creative materials (TV: is for creative 1
and TV, is for creative n respectively);

TV_Competitor; or TV_Competitor, — TV activity of competitor 1 or competitor 2 respectively;
Adstock is the instant, prolonged and lagged effect of advertising activity on consumer purchase

behavior, which indicate influence of television activity during a time.

Adstock(TV)t=TVt+a*Adstock(TV)t-1 2

The built models are characterized by high quality indicators (coefficients of determination R? are 78% and

70%, respectively for model for liquid form and for model for solid form), and the average error RMSPE is

less than 4%, the models are adequate, all factors are significant, the both models haven't autocorrelation and
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heteroskedasticity), which confirms their practical application for optimization of marketing activities (Table
1).

Table 1. Technical Characteristics of One of the Models (for one of the Product Form)

. Coefficient Stand. t-statistics P-value
Indicator Error

Constant 0,120 0,00 71,77 0,0000
Penetration 0,983 0,12 8,24 0,0000
Price index -0,970 0,09 11,02 0,0000
Doctors 0,561 0,41 1,37 0,0000
Pharmacists 0,396 0,11 3,57 0,0000
TV 1,085 0,18 6,03 0,0000
Competitors 0,988 0,14 7,23 0,0000
Multiple R? 0,78 Adjusted R? 0,77
F-statistics 140,93 p-value 0,0000

Source: Own calculations based on data of the pharmaceutical company from Proxima Research, as well as the Industrial Television

Committee and Nielsen Ukraine (data indexed due to confidentiality)

The base level of sales or share of market (constant in Table 1) is the level of company’s sales that will
accumulate in the short term with a minimum level of penetration level (level of presence in pharmacy stores),
a minimum level of price index compared to competitors, minimal level of doctors’ and pharmacists’
recommendations and in conditions of lack of advertising activity of the brand for which prepared analytics,
and competing brands, and includes a number of other qualitative characteristics.

The period of drug’s presence on the market influenced the share of the base line impact on sales or share
of market and it will range from the minimum level to most of the sales of the drug. So, if the drug is on the
market in the last few years and we prepare analytics from the moment of its launch, the base line will be
absent and vice versa - if the drug is on the market in the last 5 years or more, the share of the base line will
be growth.

On the case of this brand, the base line generates a significant share of sales - 57%, but this factor is stable
in the short term (is a constant in the model), so the right work with other factors creates opportunities for the
brand for future growth (Fig. 3).

In order to estimate the influence of each factor on sales, it is necessary to analyse in detail the dynamics
of each of them, distinguish their impact through the construction of models, as well as compare all factors’
parameters with indicators for competing brands on the market.

Factor 2 — penetration level. In general, the high level of penetration is an integral part of effective brand
growth, because the presence on the shelf is a key marketing factor not only for pharmaceutical companies,
but also for all FMCG brands. This brand is one of the main brands in the pharmaceutical market and in 2019
provided a high level of penetration for the main product form — up to 90%, actively increasing it in previous
years. Growth of penetration during the previous periods generated a significant additional growth in sales of
brand and its position on the market.

Factor 3 and 4 - recommendations of doctors and pharmacists. Doctors and pharmacists are one of the main

communication channels with the potential consumers, as they often make the final decision for purchase after
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a doctor's recommendation or pharmacist's advice. As a result, the proper level of work with these medical
personnel are a necessary condition for the effective development of the brand and the company in the market
in general. Of course, stimulation the level of doctors’ and pharmacists’ recommendations, even at a low level,
provides a growth in the company's sales, and its strengthening improves the company's efficiency and its sales
level. Thus, changes in work with doctors and pharmacists provided additional sales growth of our brand and

generated X packages for the period 2015-2019.
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Fig. 3. Model decomposition by different group of factors (base line, positive factors, negative factors)

Source: Authors’ calculations based on data of the pharmaceutical company from Proxima Research, as well as the Industrial
Television Committee and Nielsen Ukraine (data indexed due to confidentiality)

Factor 5 - price policy. In the period 2015-2019, the company raised price for this brand faster than its
competitors, which stimulated to an increase in the price index (the ratio of the price of the drug compared to
average price on the market). The average price level of the drug is 5-25% higher than the competitors’ price,
depending on the products’ segment, which have negative effects on the dynamics of sales in physical term.

Ukrainians are a nation that tends to save, so rising prices faster than competitors leads to switching to
competing brands and losing brand’s market share in physical term. As a result, changes in the pricing index
in previous periods led to a loss of brand sales (Fig. 4).

However, if we analyse the pricing policy, a certain level of price growth might lead to a drop in sales in
physical terms, but generate an additional level of revenue when the price increase compensates for the fall in
sales in physical terms and vice versa - a significant growth in prices of drug might lead to a significant drop
in sales in physical terms and the company's profit will be significantly reduced. As a result, there is potential
for optimization depending on the price elasticity of sales and share of market in value and in volume.

Taking into account the business goals - to increase share of market in value (increase revenue) or increase
share of market in volume (increase penetration of drug among target audience and consumers),

recommendations for price policy will be radically different.
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Fig. 4. The impact of price on market share in the dynamics of 2015-2019 (model decomposition)
Source: Authors’ calculations based on data of the pharmaceutical company from Proxima Research, as well as the Industrial
Television Committee and Nielsen Ukraine (data indexed due to confidentiality)

On the basis of the built econometric models for liquid and solid forms of the drug, we can estimate the
curves of share of market in money and share of market in packages depending on the price index level, as the
coefficients of models at the price index indicate how share of market will change with rising price index by
1 unit (the character of the connection is linear in the case of building a linear regression or non-linear in
another conditions).

The share of market in value and the share of market in volume are linked by a price index. Due to the fact
that the rate of change of share of market in physical terms does not coincide with the rate of change of the
price index, there is a non-linear relationship between the price index and share of market in value, which leads
to an optimization zone depending on business objectives.

On the case of our brand of drug, the optimal value of the price index to maximize share of market in money
was from 1.0 to 1.4 (Fig. 5), which means that the drug should have parity prices to the market or be more
expensive up to +40% to average prices on the market to obtain the maximum level of profit. Depending on
the business’ goals, this methodology becomes a flexible and convenient tool for the price policy department,
as it is possible to form a recommendation for price level to achieve the goals of both share of market in value
and share of market in volume.

Factor 6 and 7 - advertising activity of the brand and its competitors. One of the main factors in increasing
sales is the active promotion of brands through media channels, because advertising is the key way of
communication between producers and their consumers.

The Ukrainian pharmaceutical market continues to develop actively, but it is highly competitive, and in the

struggle for the consumer, companies are forced to actively promote their brands via advertising activity.
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Fig. 5. Optimal level of price index in terms of growth of value market share
Source: Authors’ calculations based on data of the pharmaceutical company from Proxima Research, as well as the Industrial
Television Committee and Nielsen Ukraine (data indexed due to confidentiality)

The main channel for the advertising activity of pharmaceutical manufacturers has long and stable been
television (TV). All-Ukrainian Advertising Coalition (VRK), estimated that in 2019 the volume of the TV
advertising market (direct advertising and sponsorship) increased by 24% and amounted to UAH 11.5 billion,
which corresponds to about 47% of the total volume of advertising media market of Ukraine in 2019.

Pharmaceutical companies are one of the main advertisers on Ukrainian TV. The share of their investments
in TV consistently occupies about 30% of the total advertising investment in this communication channel.
They invested more than UAH 2.1 billion in their brand’s advertising on TV in 9 months in 2019, increasing
their media budgets by 28% compared to the same period in previous year. Investments in TV advertising by
pharmaceutical companies show a steady increase, but the volume of activity by EqQTRPs (weighted target
rating points) has been dropping in recent years due to significant inflation.

The efficiency of investment in advertising is determined by the indicators of EQTRPs, which ultimately
affect the company's sales as this indicator is relevant to advertising cost. Due to the increasing of advertising
instruments’ cost due to high inflation, among pharmaceutical companies created the significant preconditions
for finding effective data-based solutions on the basis of in-depth analysis of all available data on the market
using Data Science technologies to optimize marketing (including media) investments.

TV support generates the growth of the brand's share of market, but the TV activity of competitors has a
significant negative impact. Realizing the significant negative influence of TV activity of competitors, it is
important to control share of voice (SOV) on TV in the future and realize parity placement with competitors,
because the more advertising activity a brand launches during the year, the higher sales level it stimulates. The
loss of share of voice on TV is the main reason for the loss of the brand's position in the market for this brand.

It should be noted that the efficiency of TV activity differs during the year due to the seasonality of the
category and price conditions of TV instruments, which necessitates a redistribution of TV activity during the

year to get the maximum return on investment (ROI) and as a result increase sales level. In this category, sales
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are reduced in the summer, due to the specifics of the disease and, accordingly, treatment, but the prices for
TV advertising in this period are also slightly lower. Autumn and spring - the main sales season, but the cost
of advertising increases significantly during this period. As a result, the ratio of these indicators will determine
the effectiveness of media activity and, as a consequence, the feasibility of its launch in each period of time.
Given the results obtained for this brand, it is most appropriate to use TV advertising almost throughout the
year, except for the period April-May, when lower advertising costs do not offset the decline in sales level and

as a result the effectiveness of media activity declines significantly (Fig. 6).
1,2 —Media efficiency (seasonal ROI)

0.8
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Fig. 6. Response from TV activity during a year
Source: Authors’ calculations based on data of the pharmaceutical company from Proxima Research, as well as the Industrial

Television Committee and Nielsen Ukraine (data indexed due to confidentiality)

The effectiveness of advertising activity depends on a large number of factors, both media (average weekly
pressure, periods of activity, creative materials, videos’ duration, etc.) and non-media (including penetration
and price policy). To test these hypotheses, similar economic and mathematical models were constructed for
other brands in this category. After that, the results of all models were aggregated and the following
conclusions were proved:

e The hypothesis that more weekly pressure (more activity) provides higher efficiency of media presence
and as a result a higher level of sales is generated due to advertising activity was refuted. Within this
category, we identified brands that realized a presence on TV with high weekly weights (AWW —
average weekly weights), which did not provide a corresponding increase in business performance
(the brand in this case overinvests). As a result, recommendations were formed regarding the optimal
range of activity to obtain the maximum level of ROl — from 150 to 200 TRPs (target rating points)
per week (Fig. 7).

e The influence of penetration on the effectiveness of advertising activity: the lower the penetration of
pharmacies, the lower the efficiency of TV support, because the target audience, coming to the
pharmacy stores can’t buy the drug due to its absence. The product for which the analysis and
modelling were prepared has a high penetration level (more than 90%), which has a strong positive
effect on the efficiency of TV activity.

e The influence of price index on effectiveness of media support is opposite, but also quite significant:
the higher the price of the product, the fewer interested audience dare to buy, because the level of price
in these conditions become a barrier for the consumer and as a result efficiency from TV activity

reduce (Fig. 8). The brand for which the analysis was prepared is in the middle price group and has
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sufficient efficiency from TV activity. The optimal level of the price index to maximize sales of the
brand is 1.0-1.4 (Fig. 5).

1.8

Response from TV activity (indexed)
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Fig. 7. The impact of average weekly weights on efficiency of media support and optimal range for media pressure
Source: Authors’ calculations based on data of the pharmaceutical company from Proxima Research, as well as the Industrial
Television Committee and Nielsen Ukraine (data indexed due to confidentiality)
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Fig. 8. The impact of price on efficiency of media support
Source: Authors’ calculations based on data of the pharmaceutical company from Proxima Research, as well as the Industrial
Television Committee and Nielsen Ukraine (data indexed due to confidentiality)

It is important to understand that these recommendations and conclusions can’t be taken generally for all
brands and companies on the market, as the final business results are a complicated combination of many
factors and conditions that are formed at each time, which requires an individual approach and analysis in each
situation.
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CONCLUSION

Thus, the economic and mathematical model enables to understand and estimate the contribution of each
marketing factor in the brand’s sales level and make it possible to form effective recommendations for each
element of marketing mix. The econometric model in such conditions is a convenient and flexible tool for
marketing management, because it make it possible to find the optimal combination of factors to achieve short-
term and long-term business goals through management of key KPIs (key performance indices). Regular
model’s support enables to maximize the influence of each factor, which ultimately make it possible to achieve
the necessary business results by the minimum budget or higher business results by the current existing budget.

Thus, the modelling and ongoing process of data analysis becomes a convenient tool for making effective
operational marketing decisions:

e estimation on a regular basis of the optimal price taking into account the dynamics of competitors'
prices and monitoring its effect on sales;

e tracking the efficiency of the advertising campaign in all communication channels;

o forecasting of business results at different scenarios of activity in the communication with the potential
consumers due to work with doctors and pharmacists;

o forecasting of business results for different combinations of marketing factors (realizing of scenario
forecasting);

o calculation of optimal level of each factor taking into account the marginal efficiency of each of them;

o analysis of the influence of factors on brand sales, evaluation of winnings and losses.

Econometric model for this pharmaceutical brand helps to find following conclusions:

e TV activity is a main driver of sales growth, but efficiency is different by each month and influenced
by price policy and distribution level,

o Optimal media pressure per week — 150-200 TRPs (target rating points);

e Competitors’ activity has strong negative influence, so we need to control share of voice in
communication channels (to have leading position by media pressure);

o Distribution generates a large share of sales, so we need to maintain current level of distribution (at
least 90%);

e Optimal range of price index is 1.0-1.4 (price vs competitors).

The economic and mathematical model acquires the greatest value at the moment when it becomes a tool
for business simulations and the opportunity of implementing scenario forecasting. In such case there is a
possibility to assess and realize the various scenarios of business development, for example:

e What will happen if we increase TV support by X% and increase the price by Y%?

o What will happen if we transfer the budget for work with doctors and pharmacists to TV activity?
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o What will happen if we drop prices by X% and change the period of media presence from October to
September?
Realization of Data Science projects have strong economic influence on business performance as help to
increase return on marketing investment by more than 5% and plan future business results with average error
less than 5%.
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