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DATA SET

Columns Description

MarketID unique identifier for 
market

MarketSize size of market area by 
sales (small, medium, 
or large)

LocationID unique identifier for 
store location

AgeOfStore age of store in years

Promotion one of three promotions 
that were tested (1,2, or 
3)

week one of four weeks when 
the promotions were run
(1,2,3, or 4)

SalesInThousands sales amount for a 
specific LocationID, Pro
motion, and week

550 observations



Log-Linear and Linear 
regression

● The main goal was to predict which promotion had the greatest effect on sales

● Is there a relationship between sales, promotions, and different number of weeks?



Data 
Exploration

- The data has more Medium 
markets, followed by Large, and 
Small Markets

- Medium markets have the most 
Sales followed by Large and 
Small markets

- Promotions were approximately 
spread evenly across market 
sizes



Methodology

• Created dummy variables for each promotion and week
• Started by creating linear regression models for all markets and after discovering a low adjusted 

R² value I decided to run linear regressions for each market individually reaching the same result
• Decided to run log-linear models for the same scenarios as above looking for an improvement
• Further improved the model by building a stacked log-linear model including interactions
• Important: Sales was my dependent variable. Promotion 1 and Week 1 was my baseline



Linear Regression models

ALL MARKET            R² = 0.066 SMALL MARKET               R² = 0.379

MEDIUM MARKET              R² = 0.128 LARGE MARKET             R² = 0.184



ALL MARKET Log 
Linear

• Better adjusted R² compared to linear regression model
• In all markets promotion 1 and Week 1 seems to be the best combination to increase sales
• There seems to be an indifference between Promotion 1 and 3
• Significant coefficients: Intercept, Promotion 2. Promotion 3 borderline depending on significance level
• Insignificant coefficients : Week 2,3, and 4



SMALL MARKET Log 
Linear

• Better adjusted R² compared to linear regression model
• In small markets promotion 1 and Week 1 seems to be the best combination to increase sales
• There seems to be an indifference between Promotion 1 and 3, but 3 is insignificant
• Significant coefficients: Intercept, Promotion 2
• Insignificant coefficients : Promotion 3 and Week 2,3, and 4



Medium MARKET Log 
Linear

• Similar adjusted R² to linear regression model
• In medium markets promotion 1 and Week 1 seems to be the best combination to increase sales
• There seems to be an indifference between Promotion 1 and 3
• Significant coefficients: Intercept, Promotion 2, and Promotion 3
• Insignificant coefficients : Week 2,3, and 4



Large MARKET Log 
Linear

• Better adjusted R² compared to linear regression model
• In large markets promotion 1 and Week 1 seems to be the best combination to increase sales
• There seems to be an indifference between Promotion 1 and 3, but 3 is insignificant
• Significant coefficients: Intercept, Promotion 2
• Insignificant coefficients : Promotion 3, and Week 2,3, and 4



Results from log linear models

• I came to the realization that the week in which a promotion ran had no relationship to sales, so I 
took it out for the next model

• The only variables affecting sales were promotions and the size of the market, so I created 
interactions

• I had to create dummy variables for the market sizes
• Important: Sales was my dependent variable. Large Market and Promotion 1 was my baseline



Large MARKET Log 
Linear

• Best adjusted R²
• Large market and promotion 1 seem to increase sales the most
• There seems to be an indifference between Promotion 1 and 3, but 3 is insignificant
• There doesn’t seem to be a relationship between markets and promotions
• Significant coefficients: Intercept, Promotion 2
• Insignificant coefficients : Promotion 3, and Week 2,3, and 4



● We found that promotion 1 and large market were the most effective at increasing sales
○ However, this could be biased considering market size is broken down by sales and not income or 

population size
● The week a promotion ran did not have an effect of the total sales made by that specific promotion
● Based on the interactions between market size and promotions we concluded that promotion 1 seems to 

be the most effective at increasing sales
○ However, market has no significant effect

● Recommendation:
○ Run and market promotion 1 the same way in all markets because they all respond equally
○ No need to spend money making different marketing campaigns for each market (less cost)

Summary: Business insights



Limitations

• Next time the organization conducts an A/B Test, they should randomize all variables equally
(same number of markets, same number of promotions, etc.) to get better results

• Results were skewed due to the low sample size of certain markets & promotions
• Market size should be based on a better metric such as income level or population because 

basing it on sales skews the results since our dependent variable is sales


