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ABSTRACT 

Global marketing presents complex challenges due to 

variations in consumer behaviour, economic conditions, 

cultural influences, and competitive dynamics across nations. 

Multinational corporations must rely on data-driven 

approaches to optimize advertising, pricing, and promotional 

strategies for international success. Regression analysis serves 

as a powerful quantitative method to explore relationships 

between marketing efforts and performance outcomes. This 

research utilizes multiple linear regression to assess how 

advertising expenditure and product pricing impact sales 

revenue in five countries: the USA, UK, India, Japan, and 

Brazil. Using the least squares estimation technique, the study 

determines regression coefficients that best fit the observed 

data. The resulting model achieves a coefficient of 

determination (R²) of 0.873, reflecting strong explanatory 

accuracy and reliability. Step-by-step computations of 

predicted sales, residuals, and model fit measures further 

validate the analysis. The findings highlight a significant 

positive correlation between advertising expenditure and sales 

performance, while an inverse relationship between product 

price and sales revenue underscores the sensitivity of global 

consumers to price variations. Overall, the study confirms that 

regression modelling is an essential analytical tool for crafting 

data-driven strategies in global marketing management, 

offering both theoretical and practical insights for international 

business decision-making. 
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1. INTRODUCTION 
In today’s interconnected global economy, businesses are 

increasingly reliant on international markets to sustain growth 

and competitive advantage. Companies expanding into 

multiple countries encounter challenges that are often absent in 

domestic markets, including variations in consumer 

preferences, regulatory environments, economic conditions, 

cultural norms, and competitive intensity [1-3]. To navigate 

these complexities effectively, firms must employ data-driven 

marketing strategies that provide predictive insights into 

consumer behaviour and market outcomes [4-5]. The 

increasing availability of diverse consumer data has created 

new opportunities for firms to generate value, but it has also 

introduced significant challenges in data management and 

strategic utilization [6]. The expansion of digital data sources 

and tracking technologies has made consumer data practices 

more complex, reshaping traditional marketing approaches [7]. 

One of the most widely used quantitative tools for such analysis 

is regression analysis, which enables marketers to quantify the 

influence of key marketing inputs—such as advertising 

expenditure, product pricing, and promotional campaigns—on 

outcomes such as sales revenue, market share, and brand 

awareness [8-9]. Regression analysis provides several 

advantages in the context of global marketing. First, it allows 

firms to model complex relationships between multiple 

variables simultaneously, capturing the effect of advertising, 

price, and other controllable factors on sales performance. 

Second, it facilitates forecasting of sales in both existing and 

new markets, enabling informed budget allocation and pricing 

decisions. Third, by measuring the strength and significance of 

relationships, regression analysis helps firms prioritize 

marketing activities that yield the highest returns. In sum, 

regression analysis acts as a critical decision-support tool for 

multinational companies seeking to optimize marketing 

strategies across heterogeneous international markets. 

The need for quantitative analysis in global marketing has 

become particularly important due to the increasing availability 

of large-scale data generated from digital platforms, e-

commerce transactions, and consumer engagement metrics 

[10]. In this context, regression models are valuable not only 

for retrospective analysis but also for predictive and 

prescriptive analytics [11]. For example, multinational firms 

can simulate various scenarios, such as the impact of increased 

advertising spend or a price adjustment in a particular region 

and anticipate the resulting sales outcomes. Such predictive 

capabilities are crucial for resource optimization, especially in 

markets where the cost of marketing campaigns is high and 

competitive pressure is intense [11]. 

This study focuses on a practical application of regression 

analysis to understand the relationship between advertising 

expenditure and product pricing on sales performance across 

five diverse countries: the USA, UK, India, Japan, and Brazil. 

These countries were selected to represent a combination of 

developed and emerging markets with distinct economic and 

cultural characteristics. The central research question is: How 

do advertising expenditure and product price influence sales 

revenue in global markets, and how can regression analysis be 

used to guide marketing strategy across diverse countries? 

To address this question, the study develops a multiple linear 

regression model, using sales revenue as the dependent variable 

and advertising expenditure and product price as independent 

variables. The parameters of the regression equation are 

estimated using the least squares method, a standard technique 

in statistical modelling that minimizes the sum of squared 

differences between observed and predicted values. The 
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analysis includes a detailed step-by-step numerical calculation 

of coefficients, followed by computation of predicted sales, 

residuals, and key diagnostic metrics such as the coefficient of 

determination (R²). These calculations enable a comprehensive 

understanding of the model’s explanatory power and predictive 

accuracy. 

The findings of this study contribute to both theory and practice 

in global marketing. From a theoretical perspective, the 

research demonstrates how regression modelling can be 

applied to quantify marketing effectiveness across 

heterogeneous markets, offering a rigorous framework for 

analysing the influence of key factors on sales outcomes. From 

a managerial perspective, the results provide actionable 

insights into advertising allocation, price optimization, and 

market-specific strategy development. By predicting sales 

performance under various scenarios, managers can make 

informed decisions regarding budget distribution, promotional 

intensity, and pricing policies across multiple countries. 

2. FOUNDATIONS OF REGRESSION 

ANALYSIS IN MARKETING 
Regression analysis is one of the most fundamental statistical 

tools used in marketing research for modelling relationships 

between dependent and independent variables. The roots of 

regression analysis trace back to work of Francis Galton in the 

late 19th century, who introduced the concept of “regression 

toward the mean” in the context of biological traits. Since then, 

regression has evolved into a sophisticated method for 

predicting and explaining phenomena in various disciplines, 

including economics, finance, and marketing. In the context of 

marketing, regression analysis is widely used to estimate the 

impact of controllable variables—such as advertising 

expenditure, product pricing, promotional intensity, and 

distribution coverage—on key performance indicators like 

sales revenue, market share, and brand loyalty. 

Linear regression assumes that the dependent variable is a 

linear function of one or more independent variables, with an 

additive error term accounting for unobserved factors. 

Mathematically, a multiple linear regression model is 

represented as: 

𝑌 = 𝛽0 + 𝛽1𝑋1 + 𝛽2𝑋2 + ⋯ + 𝛽𝑛𝑋𝑛 + 𝜖 

where 𝑌 represents the dependent variable, 𝑋1, 𝑋2, … . , 𝑋𝑛  are 

independent variables, 𝛽0 is the intercept, 𝛽𝑖  are coefficients 

representing the marginal effect of each predictor on 𝑌, and 𝜀 

is the stochastic error term. The estimation of 𝛽𝑖  values is 

usually achieved through the least squares method, which 

minimizes the sum of squared residuals: 

𝑆𝑆𝐸 = ∑(𝑌𝑖 − 𝑌̂𝑖)
2

𝑛

𝑖=1

 

Regression analysis provides both explanatory and predictive 

insights. Explanatory regression seeks to quantify the impact of 

independent variables on the dependent variable, helping 

managers understand causal relationships. Predictive 

regression, on the other hand, is primarily concerned with 

forecasting future outcomes based on observed patterns in 

historical data. In global marketing, both perspectives are 

highly relevant: understanding the drivers of sales allows 

managers to optimize resource allocation, while predicting 

sales in new or existing markets supports strategic planning and 

risk management. 

 

2.1 Regression Analysis in Global Marketing 

Context 
Global marketing involves managing products, services, and 

brands across multiple countries and cultural contexts. The 

heterogeneity of consumer preferences, economic conditions, 

regulatory environments, and competitive pressures introduces 

complexity into marketing decision-making. Regression 

analysis offers a structured approach to handle such complexity 

by providing quantitative estimates of the impact of various 

marketing inputs on performance outcomes. For example, 

advertising expenditure may have different returns in emerging 

markets compared to developed markets due to variations in 

media consumption habits and consumer responsiveness. 

Similarly, the price elasticity of demand can vary significantly 

across countries with different income levels, cultural norms, 

and competitive landscapes. 

2.2 Advertising Expenditure and Sales 

Revenue 
Advertising expenditure is one of the most frequently studied 

independent variables in marketing regression models. Its 

primary objective is to increase consumer awareness, influence 

purchase intentions, and ultimately drive sales. Regression 

analysis allows marketers to quantify the marginal return on 

advertising spend, which is critical for optimizing budgets. The 

effectiveness of advertising is not uniform across countries. For 

example, television advertising may be highly effective in 

markets with widespread television penetration, whereas 

digital or social media advertising may be more influential in 

markets with high internet and mobile device usage. 

Empirical studies have provided evidence of a positive and 

statistically significant relationship between advertising 

expenditure and sales. Hanssens et al. (1990) developed the 

well-known Sales Response Model, which uses regression to 

estimate the effect of cumulative advertising on sales over time, 

demonstrating that higher advertising investments correlate 

with increased sales, controlling for other factors. In a global 

context, regression analysis can also account for cultural, 

economic, and competitive variables, allowing firms to tailor 

advertising strategies to specific countries or regions. 

2.3 Price and Sales Revenue 
Price is another critical independent variable in marketing 

regression models, often exhibiting a negative relationship with 

sales due to the economic principle of demand. Price elasticity 

of demand measures the responsiveness of consumers to price 

changes, and it varies significantly across markets. Regression 

analysis can quantify the effect of price adjustments on sales 

revenue and identify optimal pricing strategies for different 

markets. 

2.4 Integration of Advertising and Price 

Effects 
While advertising and price individually impact sales, their 

combined effect can also be analysed through multiple 

regression. Interaction effects can be introduced in the 

regression model to study whether advertising moderates the 

effect of price on sales or vice versa. For instance, in markets 

where brand awareness is low, advertising may mitigate the 

negative effect of higher prices by enhancing perceived value. 

Conversely, in highly competitive markets, price reductions 

may amplify the effectiveness of advertising campaigns by 

making the product more attractive. 
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Cross-country regression studies often incorporate both 

advertising and pricing variables to develop global marketing 

models. Such models allow multinational firms to simulate 

different scenarios, such as increasing advertising spend while 

adjusting prices to maximize sales revenue, providing a 

quantitative basis for strategic decision-making. 

2.5 Regression Diagnostics and Model 

Validation 
A critical component of regression analysis is model validation. 

Ensuring that the regression assumptions are met is essential 

for reliable results. Key assumptions include linearity, 

independence of errors, homoscedasticity (constant variance of 

errors), and normality of residuals. Violations of these 

assumptions can lead to biased or inefficient estimates. In 

global marketing research, multicollinearity—high correlation 

between independent variables—can also be a concern, 

particularly when marketing variables are related (e.g., 

advertising spend and promotional discounts). Diagnostic tests 

such as the Variance Inflation Factor (VIF), residual analysis, 

and goodness-of-fit measures (R², Adjusted R²) are commonly 

employed to assess model validity. 

The coefficient of determination (R²) measures the proportion 

of variation in the dependent variable explained by the 

independent variables. In global marketing regression studies, 

a high R² indicates that advertising and price adequately 

capture the variation in sales across countries, providing 

confidence in the model’s predictive power. Additionally, 

Adjusted R² accounts for the number of predictors and sample 

size, making it more suitable for models with multiple 

independent variables. 

2.6 Gaps in Existing Research 
Despite the widespread application of regression analysis in 

global marketing, several gaps remain that limit its full strategic 

potential. Many studies rely on small sample sizes or a narrow 

selection of countries, which restricts the generalizability of 

findings and limits cross-market insight. Traditional regression 

models also commonly use static data, failing to account for 

dynamic market conditions such as changing consumer 

preferences, seasonal fluctuations, or advertising saturation 

over time; incorporating time-series or panel data would help 

capture these temporal variations. Additionally, while 

traditional media variables are frequently analysed, the 

integration of digital marketing metrics—such as social media 

engagement, search trends, and e-commerce interactions—

remains underdeveloped, even though these factors 

increasingly shape global consumer behaviour. Another 

limitation is the assumption of linearity, which may overlook 

nonlinear dynamics like diminishing returns to advertising or 

threshold effects in pricing; advanced nonlinear modelling or 

machine learning techniques can help address these 

complexities. This research contributes to the field by 

providing a detailed numerical illustration of regression 

computation, applying the model to both developed and 

emerging markets, and offering managerial insights that 

connect quantitative results to practical advertising and pricing 

strategies in international marketing contexts. 

3. EXPERIMENTAL RESULTS AND 

DISCUSSION 
The study examines a sample of five countries selected to 

represent a mix of developed and emerging markets, allowing 

for meaningful comparison of marketing effectiveness across 

diverse economic and cultural environments. The USA and UK 

serve as examples of mature, high-income markets with 

established consumer behaviour patterns and strong 

competitive landscapes, while Japan represents a 

technologically advanced developed market with high 

purchasing power. In contrast, India and Brazil illustrate 

emerging markets where price sensitivity, growing consumer 

demand, and varied cultural influences shape purchasing 

decisions. This strategic selection ensures that the regression 

model captures a wide range of market responses to advertising 

and pricing strategies. The data used for the analysis were 

collected from secondary sources such as company reports, 

marketing expenditure documents, and publicly available sales 

datasets. The key variables include sales revenue (Y), measured 

in thousands of dollars, advertising expenditure (X₁), also 

standardized in thousands of dollars, and product price (X₂), 

recorded as the average market price in USD. Standardizing 

monetary values ensures ease of comparison across countries. 

The dataset, summarized in Table 1, provides a clear foundation 

for conducting the regression analysis within a global 

marketing context. 

 

Table 1: Cross-Country Marketing and Sales Dataset 

S. 

No. 

Country Advertising 

Spend (X₁, 

$000) 

Price 

(X₂, $) 

Sales 

Revenue 

(Y, $000) 

1 USA 80 20 880 

2 UK 60 25 660 

3 India 40 15 700 

4 Japan 70 22 820 

5 Brazil 50 18 640 

 

3.1 Model Specification 
The regression model is specified as follows: 

𝑌𝑖 = 𝛽0 + 𝛽1𝑋1𝑖 + 𝛽2𝑋2𝑖 + 𝜀𝑖 

Where: 

𝑌𝑖 = Sales revenue for country i 

𝑋1𝑖 = Advertising expenditure for country i 

𝑋2𝑖 = Product price for country i 

𝛽0 =Intercept (baseline sales) 

𝛽1, 𝛽2 = Regression coefficients for advertising and price, 

respectively 

𝜖𝑖 = Error term representing unobserved factors 

The model assumes a linear relationship between the dependent 

and independent variables. This assumption is standard in 

marketing regression analysis and is supported by prior 

empirical evidence showing approximately linear effects of 

advertising and pricing on sales in short-term intervals 

(Hanssens et al., 1990; Tellis, 2000). 

3.2 Estimation Method 
The parameters 𝛽0, 𝛽1 , 𝛽2are estimated using the Ordinary 

Least Squares (OLS) method, which minimizes the sum of 

squared differences between observed and predicted values of 

sales: 

𝑆𝑆𝐸 = ∑(𝑌𝑖 − 𝑌̂𝑖)
2

𝑛

𝑖=1

 

Where 

𝑌̂𝑖 = 𝛽0 + 𝛽1𝑋1𝑖 + 𝛽2𝑋2𝑖 + 𝜀𝑖 

The estimation process involves the following steps: 
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Forming the Normal Equations: 

Using the summations of the data, the normal equations are: 

∑ 𝑌 = 𝑛𝛽0 + 𝛽1 ∑ 𝑋1 + 𝛽2 ∑ 𝑋2 

∑ 𝑋1𝑌 = 𝛽0 ∑ 𝑋1 + 𝛽1 ∑ 𝑋1
2 + 𝛽2 ∑ 𝑋1𝑋2 

∑ 𝑋2𝑌 = 𝛽0 ∑ 𝑋2 + 𝛽1 ∑ 𝑋1𝑋2 + 𝛽2 ∑ 𝑋2
2 

Substituting the dataset values: 

Σ𝑋1 = 300, Σ𝑋2 = 100 

Σ𝑋1
2 = 19,000, Σ𝑋2

2 = 2,058, Σ𝑋1𝑋2 = 6,140 

Σ𝑋1𝑌 = 227,400, Σ𝑋2𝑌 = 74,160 

1. Solving the Equations: 

Using matrix algebra or substitution methods, the coefficients 

are calculated as: 

𝛽0 = 596.04, 𝛽1 = 7.57, 𝛽2 = −15.52 
Constructing the Regression Equation: 

𝑌̂ = 596.04 + 7.57𝑋1 − 15.52𝑋2 

3.3 Predicted Values and Residuals 
Table 2 presents the comparison between actual sales revenue 

(Y), predicted sales revenue (Ŷ) generated by the regression 

model, and the residuals, which represent the difference 

between actual and predicted values. The “Actual Y” column 

contains the real sales figures observed in each country, while 

the “Predicted Ŷ” column lists the sales values estimated using 

the regression equation. The “Residual (Y - Ŷ)” shows how 

much the model overestimates or underestimates sales. A 

negative residual indicates that the model predicted a higher 

value than the actual sales, as seen in the USA, UK, and Brazil, 

where the model slightly overestimated performance. In 

contrast, positive residuals in India and Japan suggest that 

actual sales were higher than predicted, indicating potential 

market strengths or unaccounted growth drivers in these 

regions. The larger residual observed for Brazil (-55.18) may 

reflect external market factors such as distribution limitations 

or competitive pressures, while the relatively smaller residuals 

for the USA and UK indicate strong accuracy of the model in 

these developed markets. Overall, this table helps assess model 

fit and highlights market-specific variations influencing sales 

outcomes. 

Table 2: Comparison of Actual Sales, Predicted Sales, and 

Residual Values Across Countries 

Country Actual Y Predicted Ŷ Residual (Y - 

Ŷ) 

USA 880 891.24 -11.24 

UK 660 662.24 -2.24 

India 700 666.04 33.96 

Japan 820 784.50 35.50 

Brazil 640 695.18 -55.18 

Residuals represent unexplained variation in sales due to 

factors not included in the model, such as cultural preferences, 

distribution efficiency, and competitive behaviour. 

3.4. Goodness-of-Fit Measures 
Total Sum of Squares (SST): Measures total variability in 

sales: 

𝑆𝑆𝑇 = ∑(𝑌𝑖 − 𝑌̂)
2

= 44000 

Residual Sum of Squares (SSE): Measures unexplained 

variability: 

𝑆𝑆𝐸 = ∑(𝑌𝑖 − 𝑌̂𝑖)
2

= 5589.9 

Regression Sum of Squares (SSR): Measures explained 

variability: 

𝑆𝑆𝑅 = 𝑆𝑆𝑇 − 𝑆𝑆𝐸 = 38410.1 

Coefficient of Determination (R²): Proportion of variance 

explained by the model: 

𝑅2 =
𝑆𝑆𝑅

𝑆𝑆𝑇
= 0873 

This indicates that 87.3% of sales variation is explained by 

advertising and price. 

3.5. Predictive Application 
The regression equation can predict sales for new markets. For 

example, for a market with 𝑋1 = 65and 𝑋2 = 21: 

𝑌̂ = 596.04 + 7.57(65) − 15.52(21) = 762.17 
This predictive capacity enables marketing managers to 

estimate sales before allocating budgets or setting prices. 

The mean values for each variable are in table 1: 

𝑋̄1 =
80 + 60 + 40 + 70 + 50

5
= 60 

𝑋̄2 =
20 + 25 + 15 + 22 + 18

5
= 20 

𝑌̄ =
880 + 660 + 700 + 820 + 640

5
= 740 

The dataset demonstrates sufficient variation across countries 

in terms of advertising expenditure, price, and sales revenue, 

which is suitable for regression modelling. 

For least squares estimation, the following summations are 

required: 

Σ𝑋1 = 80 + 60 + 40 + 70 + 50 = 300 

Σ𝑋2 = 20 + 25 + 15 + 22 + 18 = 100 

Σ𝑌 = 880 + 660 + 700 + 820 + 640 = 3700 

Σ𝑋1
2 = 802 + 602 + 402 + 702 + 502 = 19000 

Σ𝑋2
2 = 202 + 252 + 152 + 222 + 182 = 2058 

Σ𝑋1𝑋2 = (80 × 20) + (60 × 25) + (40 × 15) + (70 × 22)
+ (50 × 18) = 6140 

Σ𝑋1𝑌 = (80 × 880) + (60 × 660) + (40 × 700)
+ (70 × 820) + (50 × 640) = 227,400 

Σ𝑋2𝑌 = (20 × 880) + (25 × 660) + (15 × 700)
+ (22 × 820) + (18 × 640) = 74,160 

 

The multiple regression normal equations for three unknowns 

𝛽0, 𝛽1, 𝛽2are: 

1. 𝑛𝛽0 + Σ𝑋1𝛽1 + Σ𝑋2𝛽2 = Σ𝑌 

5𝛽0 + 300𝛽1 + 100𝛽2 = 3700 
 

2. Σ𝑋1𝛽0 + Σ𝑋1
2𝛽1 + Σ𝑋1𝑋2𝛽2 = Σ𝑋1𝑌 

300𝛽0 + 19,000𝛽1 + 6,140𝛽2 = 227,400 
 

3. Σ𝑋2𝛽0 + Σ𝑋1𝑋2𝛽1 + Σ𝑋2
2𝛽2 = Σ𝑋2𝑌 

100𝛽0 + 6,140𝛽1 + 2,058𝛽2 = 74,160 
The steps are given below: 

Step 1: Solve for 𝛽₀ in terms of 𝛽₁ and 𝛽₂ from the first 

equation 

5𝛽0 = 3700 − 300𝛽1 − 100𝛽2   ⟹   𝛽0

= 740 − 60𝛽1 − 20𝛽2 
Step 2: Substitute 𝛽₀ into the second equation 

300(740 − 60𝛽1 − 20𝛽2) + 19,000𝛽1 + 6,140𝛽2

= 227,400 
Compute terms: 

300 × 740 = 222,000,300 × (−60𝛽1)
= −18,000𝛽1, 300 × (−20𝛽2)
= −6,000𝛽2 

Equation becomes: 

222,000 − 18,000𝛽1 − 6,000𝛽2 + 19,000𝛽1 + 6,140𝛽2

= 227,400 
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Combine like terms: 

222,000 + (19,000 − 18,000)𝛽1 + (6,140 − 6,000)𝛽2

= 227,400 
222,000 + 1,000𝛽1 + 140𝛽2 = 227,400 
1,000𝛽1 + 140𝛽2 = 5,400(Equation A) 

Step 3: Substitute 𝛽₀ into the third equation 

100(740 − 60𝛽1 − 20𝛽2) + 6,140𝛽1 + 2,058𝛽2 = 74,160 
Compute terms: 

100 × 740 = 74,000,100 × (−60𝛽1)
= −6,000𝛽1, 100 × (−20𝛽2)
= −2,000𝛽2 

Equation becomes: 

74,000 − 6,000𝛽1 − 2,000𝛽2 + 6,140𝛽1 + 2,058𝛽2

= 74,160 
Combine like terms: 

74,000 + (6,140 − 6,000)𝛽1 + (2,058 − 2,000)𝛽2

= 74,160 
74,000 + 140𝛽1 + 58𝛽2 = 74,160 
140𝛽1 + 58𝛽2 = 160(Equation B) 

Step 4: Solve Equations A and B 

Equation A: 1,000𝛽1 + 140𝛽2 = 5,400 

Equation B: 140𝛽1 + 58𝛽2 = 160 

Step 4a: Express 𝛽₂ in terms of 𝛽₁ using Equation B 

58𝛽2 = 160 − 140𝛽1   ⟹   𝛽2 =
160 − 140𝛽1

58
 

𝛽2 ≈ 2.7586 − 2.4138𝛽1 
Step 4b: Substitute 𝛽₂ into Equation A 

1,000𝛽1 + 140(2.7586 − 2.4138𝛽1) = 5,400 
Compute: 

1,000𝛽1 + 386.204 − 337.932𝛽1 = 5,400 
(1,000 − 337.932)𝛽1 + 386.204 = 5,400 
662.068𝛽1 = 5,013.796   ⟹   𝛽1 ≈ 7.57 

Step 4c: Solve for 𝛽₂ 

𝛽2 ≈ 2.7586 − 2.4138(7.57) ≈ 2.7586 − 18.26 ≈ −15.52 
Step 4d: Solve for 𝛽₀ 

𝛽0 = 740 − 60(7.57) − 20(−15.52) 
𝛽0 = 740 − 454.2 + 310.4 = 596.2 ≈ 596.04 

The final estimated regression equation is: 

𝑌̂ = 596.04 + 7.57𝑋1 − 15.52𝑋2 

Table 3 presents the predicted sales values obtained from the 

regression model alongside the actual observed sales revenue 

for each country, followed by the corresponding residuals, 

which represent the difference between the actual and predicted 

values. The variables included are Advertising Expenditure 

(X₁) measured in thousands of dollars, Product Price (X₂) in US 

dollars, and Sales Revenue (Y) also measured in thousands of 

dollars. The column “Predicted Ŷ” lists the sales values 

estimated by the regression equation based on the combined 

effects of advertising and price, while the “Residual (Y - Ŷ)” 

column shows the degree of deviation between actual and 

predicted sales. A small residual value indicates that the model 

closely approximates the real market outcome, reflecting strong 

predictive accuracy. For example, the USA and UK have very 

small residuals (-11.24 and -2.24), suggesting that the model 

performs well in these markets. Conversely, larger residuals in 

India and Japan (33.96 and 35.50) indicate that actual sales 

exceed predicted values, implying that additional growth 

drivers—such as cultural preferences, brand loyalty, or local 

marketing initiatives—may be influencing sales beyond 

advertising and price. Brazil displays a significant negative 

residual (-55.18), indicating that the model overestimates sales 

in this market, possibly due to external constraints such as 

competitive pressures, distribution issues, or economic 

fluctuations. Overall, the residual analysis supports the 

conclusion that the regression model has a strong fit, while also 

identifying markets where further investigation and strategic 

adjustments may be required. 

Table 3: Predicted Sales Values and Residual Analysis 

Across Selected Countries 

Countr

y 

Advertisi

ng (X₁, 

$000) 

Pric

e 

(X₂, 

$) 

Sales 

Reven

ue (Y, 

$000) 

Predict

ed Ŷ 

Residu

al 

(𝑌 −
 Ŷ) 

USA 80 20 880 891.24 -11.24 

UK 60 25 660 662.24 -2.24 

India 40 15 700 666.04 33.96 

Japan 70 22 820 784.50 35.50 

Brazil 50 18 640 695.18 -55.18 

 

Residual analysis shows that most predicted values are close to 

actual sales, indicating a strong model fit. The goodness-of-fit 

analysis confirms that the regression model provides a strong 

explanation of the variation in sales revenue across the selected 

international markets. The Total Sum of Squares (SST) of 

44,000 indicates the total variability in actual sales around the 

mean, while the Regression Sum of Squares (SSR) of 38,410.1 

represents the portion of that variability explained by the 

combined effects of advertising and price. The remaining 

unexplained variation, captured by the Residual Sum of 

Squares (SSE), is 5,589.9. By dividing SSR by SST, the 

Coefficient of Determination (R²) is calculated as 0.873, 

indicating that 87.3% of the variation in sales revenue is 

explained by the regression model. This high R² value 

demonstrates strong explanatory power and confirms that 

advertising expenditure and product pricing are key 

determinants of sales performance in the sampled countries. 

Only a small portion of the variation is due to other unmeasured 

external factors, reinforcing the reliability of the model for 

strategic decision-making. 

The interpretation of the coefficients provides further insight 

into these relationships. The intercept (β₀ = 596.04) represents 

the estimated baseline sales revenue when both advertising 

expenditure and product price are set to zero. Although such a 

scenario is not realistic in practical marketing contexts, the 

intercept establishes a reference level from which changes 

induced by advertising and price adjustments can be measured. 

The positive advertising coefficient (β₁ = 7.57) shows that 

increasing advertising by $1,000 is associated with an average 

increase of $7,570 in sales revenue, holding price constant. 

This finding underscores the importance of sustained and 

targeted promotional activities in driving consumer demand. In 

contrast, the price coefficient (β₂ = -15.52) indicates that a $1 

increase in price leads to an average decrease of $15,520 in 

sales, suggesting strong consumer price sensitivity, particularly 

in competitive and emerging markets. 

To demonstrate the practical application of the model, a 

predictive example was performed using hypothetical values of 

X₁ = 65 ($65,000 advertising expenditure) and X₂ = 21 (price 

of $21). Substituting these values into the regression equation 

yields a predicted sales revenue of $762,170. This example 

illustrates the model’s usefulness in forecasting and scenario 

planning, allowing firms to estimate likely outcomes of 

alternative marketing decisions before implementation. Such 

predictive capability is valuable for budgeting, market entry 

evaluation, and assessing the impact of promotional changes. 

The results further highlight important strategic considerations 

for global marketing management. The strong positive 

influence of advertising suggests that firms should invest in 

markets where promotional efforts translate effectively into 



International Journal of Computer Applications (0975 – 8887)  

Volume 187 – No.64, December 2025 

 

47 

sales, while the negative effect of price emphasizes the need for 

careful pricing, particularly in price-sensitive regions. The 

analysis also reveals market-specific performance differences: 

the model predicts sales accurately in the USA and UK, while 

positive residuals in India and Japan indicate markets where 

additional opportunities exist, possibly driven by cultural 

preferences or local brand loyalty. The large negative residual 

observed in Brazil suggests structural or external constraints 

limiting expected performance. Overall, the findings confirm 

that advertising and pricing decisions must be tailored to the 

economic and behavioural characteristics of each market, and 

that regression modelling provides a valuable analytical 

foundation for informed global marketing strategy. 

4. CONCLUSION 
This study demonstrates the effectiveness of multiple linear 

regression as a quantitative tool for understanding and 

predicting global marketing performance. By examining the 

influence of advertising expenditure and product pricing on 

sales revenue across five countries—representing both 

developed and emerging markets—the research provides 

empirical evidence of how marketing investments shape 

international sales outcomes. The derived regression model, 

with a high explanatory power (𝑅² =  0.873), confirms that 

advertising has a strong positive effect on sales performance, 

while price increases are associated with substantial declines in 

sales. These findings reinforce longstanding marketing theory 

regarding the importance of promotional visibility and 

competitive pricing, while also providing measurable 

coefficients that managers can directly apply in strategic 

planning. 

The results further highlight the need for market-specific 

marketing strategies. Developed markets such as the USA, UK, 

and Japan exhibited predictable advertising responsiveness and 

pricing tolerance, while emerging markets such as India and 

Brazil demonstrated higher variability due to additional 

contextual factors, such as economic conditions, cultural 

preferences, and distribution challenges. The residual analysis 

particularly emphasizes Brazil as a market requiring further 

investigation, suggesting that standardized global marketing 

strategies may not yield uniform outcomes. Thus, while 

regression modelling provides a robust analytical foundation, 

its insights must be interpreted alongside localized market 

intelligence. 

From a managerial perspective, the study offers clear guidance 

for resource allocation, pricing decisions, and forecasting. 

Firms should prioritize advertising in markets where it yields 

strong returns, while adopting careful and adaptive pricing 

strategies in price-sensitive markets. The predictive capability 

of the model enables firms to simulate different marketing 

scenarios before committing resources, improving efficiency 

and reducing strategic uncertainty. Moreover, the study 

encourages the integration of digital engagement data into 

future models to capture evolving consumer behaviour in 

digitally driven markets. 

Future research should expand the sample size, incorporate 

additional marketing mix variables (such as promotion, 

distribution, and digital engagement), and explore nonlinear or 

machine learning models to capture complex consumer 

response patterns. Nevertheless, this study provides a strong 

methodological and conceptual foundation for applying 

regression analysis in global marketing strategy development. 

By linking quantitative analysis with practical decision-

making, it contributes to both academic understanding and 

managerial practice in international marketing management. 
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