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Abstract

Transactional data obtained from a supermarket card can be helpful in improving marketing strategies. This paper describes a framework for associating product purchase behaviour with customer loyalty.  Various indexes were created in an attempt to measure customers’ loyalty.  Products were grouped into those that must be purchased, in order for a customer to be deemed loyal, and into those that simply enhance the loyalty of a customer.  It is hoped that the project will be helpful in determining the definitions and roles of merchandising categories used by supermarkets.

1. Introduction

Knowledge of the products bought by loyal customers can be very helpful for a variety of reasons. These products can be the focus of promotional campaigns directed towards loyal customers. Such promotional campaigns may also help attract customers who are loyal to competing supermarkets. The identification of products favored by loyal customers can also lead to merchandising decisions and a store layout that is more convenient for these people. 

This paper reports the framework of a project that studies various characteristics of loyal customers based on the products purchased. Certain product categories are analyzed for their ability to distinguish between loyal and disloyal customers.  Other product categories may not be deterministic of a customer’s loyalty but may simply enhance their loyalty.  The project is based on the data obtained from a large national supermarket chain, which was gathered over thirteen weeks in the spring of 2001. 

This project has been divided into six stages. The first stage consists of a preliminary definition of loyal customers, based on spending levels.  This preliminary definition is useful for identification of departments favored by loyal customers. The departmental level analysis in itself was found to be insufficient for determining the characteristics of a loyal customer. In the second stage, a study of the detailed spending patterns within each department was done. A detailed study and comparison with the AC Nielsen (2001) figures for average consumption allowed a better understanding of loyal customers. It is possible that high spending level thresholds may exclude smaller families from the analysis. In stage 3, adjustment is made to the spending level threshold in an effort to include smaller families. Preliminary data analysis from stages 1 to 3 provided some information about the relationship between products and loyal customers. This knowledge was used in stage 4 for the development of appropriate loyalty measures based on products favored by loyal customers and on under performing product categories. The objective of the project is to establish a link between spending and visit patterns and the loyalty measure based on products purchased. Various indices based on spending and visit patterns have also been developed as part of stage 4. The fifth stage of the project will consist of extraction of the relevant data for different regions. The regions have been selected based on socio-economic characteristics as well as the extent of competition by other stores. The sixth and final stage of the project will consist of mining for associations between the visit/spending indices and product based loyalty scores. Based on the results obtained in the final stage, further refinement of the analyses from the first five stages will be carried out to fine-tune the model.

2. Proposed Framework and Preliminary Analysis

This section describes the details of each of the six steps, and some of the initial results obtained from the sample data. The data used was obtained from a supermarket chain, which has stores in all of the Canadian provinces.

Stage 1:
Definition of loyal customers and identification of departments favored by the loyal customers

The first step is to determine what constitutes a loyal customer.  What variables, related to shopping behavior, could be used to model a loyal shopper?  Because all customers are loyal to varying degrees, one needs to decide on a level of loyalty. Since in the preliminary analysis there was no comprehensive data to tell us whether or not a customer is loyal to the supermarket, it was decided to look at customers who spend between $100 and $150 per week. It was assumed that these customers would be spending the majority of their grocery dollars with the supermarket.  By analyzing the spending behavior of these customers, it may be possible to determine what they have in common and what characteristics make up a loyal shopper. Once a loyal customer is modeled, we can look at what categories are important to these customers and use this level of importance to suggest the category roles. 

Stage 1 involves looking at what departments are important to loyal customers.  From the department analysis, it was determined that customers that average $100-$150 per week spend a larger portion of their grocery dollars in meat and general merchandise and a lower portion in produce.  A department penetration analysis revealed that the percent of the customers who shop in a particular department, compared to lower spenders, is higher in deli, floral, pharmacy, tobacco, and service case meat.  They have a lower penetration in produce, dairy and grocery.  It was also noticed that the higher spending customers shopped an average of about 11 distinct departments over a 5-week period, whereas customers who spend $0-$50 and $50-$100 per week, averaged about 7 and 9.5 departments, respectively.  Although this stage revealed some interesting findings, more in-depth analysis was required.

Stage 2: Study of the detailed spending patterns within a department

The department level analysis was revealing, but inconclusive.  The next logical step was to look at what categories and how many categories these customers shopped in.  The first noticeable attribute of high spending customers was how many different categories they shopped in over a 5-week period.  They averaged about 50 distinct categories shopped, while customers who spent $0-$50 and $50-$100 shopped in approximately 12 and 35 categories, respectively. The study of sales ratios in each category exposed the variations within certain departments. For example, the lower ratio in produce is mainly the result of reduced spending in fresh fruit. Similarly, the higher sales ratio in meat is mainly because of purchases of beef and chicken, and not from ground meats. Finally, the high penetration in deli appears to be at least partly due to the increased ratio in fresh luncheon meats.  Other important categories appear to be nutritious portable foods, pet food and supplies, laundry detergent, and bathroom tissue.

Stage 3: Adjustment of the spending level threshold to include smaller families

It is possible that smaller families may have lower spending, but may be equally loyal to the supermarket. Therefore, the target spend segments were extended to include $75-$100 per week shoppers in an effort to include smaller families.  It was decided to focus on specific categories where the supermarket is seen as under-performing compared to the market and determine if the target customers spend a higher percentage in these categories. The loyal customers are still shopping in these categories, where as less loyal customers are finding products in these categories elsewhere.  Feedback from AC Nielsen (2001) and previous findings related to customer potential might be helpful in determining key variables related to customer loyalty.  

Stage 4:
Identification of appropriate measures based on products favored by loyal customers and on under performing product categories

Upon analysis of category sales ratios, it was noticed that the ratios in many of the key categories were generally lower for higher-spending customers.  This makes sense since they spread their sales over more categories and there is only so much that can be spent in certain categories.  It was decided instead to look at a combination of categories shopped, and to place restrictions on whether or not a customer shopped in a key category or product grouping.  A loyalty scoring system for required categories was created based on the supermarket’s performance in each category compared to the market. The process of generating these loyalty scores is known as defuzzification, as discussed by Siler (1999).  This involves taking an ambiguous term such as loyal and turning it into a real number that can be used for indexing or evaluation purposes.  Table 1 shows the name of the products and associated loyalty scores for required categories. In addition to the required categories, some additional categories may also provide an indication of loyalty.  Table 2 lists these extra categories. Some categories were given higher loyalty scores depending on whether or not the supermarket is under-performing in that category against the total market compared to last year  (AC Nielsen (2001) figures for total market).  In under performing categories there is an increased likelihood that customers are purchasing [image: image5.wmf]e
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products from these categories at a competitor’s store.  Those customers purchasing from the supermarket’s under-performing categories are thus deemed to be more loyal.  Therefore, under performing categories are given a loyalty score of two while all other categories are given a loyalty score of one.  In order to give equal weighting to the categories (except for the under-performance score) a minimum quantity purchased will be implemented based on the average purchase frequency of the products in the category or grouping. Clarke (1993) mentions the use of thresholds, and how variables may be indicative of a characteristic if they meet the necessary threshold conditions defined for a situation.  In this case, if category X has an average elapsed days of purchase of Y and transaction data was extracted for Z weeks, then the purchase frequency of category X must be greater than or equal to  
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The product based loyalty scores as calculated using tables 1 and 2 will have some relationship with the spending and visit patterns of the customers. It may be interesting to study the relationships between such an association and the unsupervised classification (Lingras and Young, 2001; Lingras and Adams, 2001). Lingras and Young (2001) experimented with a variety of different criteria for classifying customers using sorted time series. Lingras and Adams (2001) refined the approach further by trying to capture the spending potential and loyalty of customers. For the association mining it was decided to establish certain indices based on spending and visit patterns. 

Further analysis was completed on other variables common to customers who spend $75-$150 and restrictions were placed on the variables which best described these target customers.  Three indices will also be calculated to better segment the loyal customers into levels or degrees of loyalty.  The first index is called the Category Index:
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A higher category index will correspond to a higher degree of loyalty. The second index is called the frequency index:
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A higher frequency index will be an indication of a higher degree of loyalty.  Frequency has been linked to customer potential and loyalty in the past, but frequency alone is not a strong predictor variable.  When the frequency is related to the expenditure, however, it provides more predictive ability.  The third and final index is called the Spend Deviation Index:
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Similar to other indices, a higher spend deviation index will mean a higher degree of loyalty.  The purpose of this index is to place less value on those customers whose spending varies greatly from week to week.  For example, a customer who averages $100 per week over 5 weeks and spends $100 in each of those 5 weeks is considered more loyal than a customer who averages $100 and spends $100, $25, $175, $20, $180 over the same 5 week period.  Each of these indices will be multiplied by a constant value, which will be determined by the variation of the possible index values, in order to give each index equal weighting in the loyalty scoring.  Table 3 summarizes the variables to be used to define a loyal customer along with their restrictions or definitions.

Stage 5: Extract the relevant data for different regions

This stage will consist of extracting all of the variables described in Table 3.  Thirteen weeks of transaction data is required because, according to AC Nielsen (2001), 90 days is the maximum average elapsed time between purchases for the chosen categories. The data will be extracted for different regions. The selection of regions will be based on various aspects such as the population of the region and the presence of major competitors.

Stage 6:
Determine the association between the variables identified in stage 4 with the spending potential of a customer

Once all of the variables are extracted and the indices created, the distribution of the suspected loyal customers will be evaluated based on the restrictions and index values described in table 3. Adjustments in the original restrictions may be required at this stage in order to obtain a representative population.  Once a preliminary definition of a loyal customer is finalized, a model will be created using a data-mining package with the loyalty flag used as the target variable.  Other variables will be added that are not as strongly linked to the amount spent on groceries, such as the private label sales ratios (Table 3), to determine if any other characteristics are related to loyalty. This will be done in order to allow the inclusion of lower-spending customers who may also be loyal to the banner (i.e. seniors, singles, small families, etc.).  These customers spend less overall, but could be quite profitable and valuable to the chain.  The final model will be used to score the customer database.

3. Summary

This paper describes the developing of a model for identifying the loyalty of a customer. This is to be accomplished in six stages. The first stage involved the definition of loyalty and a department level analysis. A more detailed analysis within each department was done in the second stage. The third stage revisits the definition of loyalty to possibly include smaller families. Stage 4 identified which product categories could be used to indicate a customer’s loyalty to a store.  The importance of determining under performing categories was also discussed in this stage.  Stage 4 identified a list of indices and variables based on spending and visit patterns. It is expected that these indices and variables may be good predictors of product-based loyalty. Stages 1 to 4 were carried out based on preliminary data analysis. The variables identified in stage 4 will be extracted from the supermarket data for supermarkets with different regional characteristics. The data extraction constitutes stage 5 of the project. The association between the predictor variables and the product-based loyalty scores will be determined in stage 6. The results of stages 5 and 6 will be reported in future publications. Depending on the results, it may be possible to refine each of the six stages described in the paper. Further analysis will also be reported in future publications.  The difficulty that lies with this type of modeling is that there is no initial target variable to model on.  We are trying to predict loyalty partly on the requirement that a customer purchase in specific pre-determined categories and then making decisions on the value of these, and other, categories to loyal customers.  Care must be taken to include other variables in determining a loyal customer and not to place too much emphasis on what products they buy.
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Product Grouping�
Loyalty Score�
�
Fresh Fruit (loose or pre-packaged)�
2�
�
Fresh Vegetables (loose or pre-packaged)�
2�
�
Meat - Fresh or Packaged Fresh or frozen/boxed�
1�
�
Bread - Commercial or In-store�
1�
�
Sugar - White sugar or sugar substitute�
2�
�
Margarine or Butter�
1�
�
Cereal - hot or cold or toaster pastries�
1�
�
Salad Dressing (pourable, spoonable) or Spreads or Condiments�
1�
�
Cheese - any type (slices, brick, shredded, etc.)�
1�
�
Eggs�
1�
�
Total Loyalty Score for Required Products�
13�
�



Table 1. Products which must be purchased and pass the quantity restriction 





Product Grouping�
Loyalty Score�
�
Potatoes or rice or pasta�
1�
�
Milk - liquid or powdered�
1�
�
Coffee or tea�
1�
�
Soft drinks or water or juice (refrig., frozen, shelf-stable or powdered)�
2�
�
Soup - canned or condensed or dry�
1�
�
Cooking oils - any type�
1�
�
Canned pasta or side dishes�
1�
�
Ketchup�
1�
�
Jams or jellies or peanut butter�
1�
�
Crackers (soda or specialty)�
1�
�
Cookies�
1�
�
Potato chips or other dry snack�
1�
�
Garbage bags - any size�
1�
�
Laundry detergent�
1�
�
Bleach or fabric softener�
2�
�
Paper towels�
1�
�
Household cleaners�
2�
�
Soap - hand or body or shower�
1�
�
Deodorant�
1�
�
Shampoo�
1�
�
Toothpaste�
1�
�
Facial Tissue�
1�
�
Canned Meat or frozen vegetables or canned vegetables�
1�
�
Dish detergent�
1�
�
Bathroom tissue�
1�
�
Total Possible Loyalty Score for Extra Products�
28�
�



Table 2.	Products which will add loyalty points if purchased and pass the quantity restriction











�
Measurement�
Restriction or Definition�
�
�
�
�
Average Weekly Sales�
>= $75 and <= $150�
�
Average Weekly Store Trips�
>= 0.5 and <= 6�
�
�
�
�
Private Label Sales Ratio�
>= 7%�
�
Store brand #1 Sales Ratio�
>= 5%�
�
Store brand #2 Sales Ratio�
>= 35%�
�
�
�
�
Average Discount Percent�
< 6%�
�
Number of Categories Shopped�
>= 25�
�
Number of Departments Shopped�
>= 7�
�
�
�
�
Category Index�(higher category index ( greater loyalty)�
� EMBED Equation.3  ��� �
�
 �
�
�
�
�
�
Frequency Index� (higher frequency index ( greater loyalty)�
� EMBED Equation.3  ����
�
�
�
�
Spend Deviation Index


(higher spend deviation index ( greater loyalty)�
� EMBED Equation.3  ����
�
 �
�
�
 


Table 3. Variables to be used for association mining








It was decided to remove these restrictions from the initial model and use them as future predictor variables in a data mining tool. 
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