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ABSTRACT 
The loyalty marketing industry has become a mature market. In Canada, multi -merchant loyalty coalitions now exist 
and more than 70 percent of all households participate in at least one loyalty program. As a consequence, 
customers are more alert than ever and carefully choose how they interact with the programs in order to optimize 
the value they get. The challenge for loyalty marketers is to differentiate their program, create value for members 
while maintaining and increasing their profitability.  
 
Aeroplan, one of the major loyalty programs in Canada, is tackling this challenge with a series of initiatives, one of 
which is the development of a customer profitability model (CPM). The goal of this project is to create an 
application that provides a member-centric view of the value that a customer brings to Aeroplan on a monthly 
basis. This requires the manipulation of millions of transactions and the use of complex business rules to derive 
the direct margin for each member. SAS software, because of its robustness and flexibility, was chosen as the 
development tool for this application. 
 
Customer value has many definitions and usage. On the business side, this paper will show how profitability was 
defined, why was it selected as a measure of customer value and how will it be leveraged to support business 
strategies in loyalty marketing. On the technical side, we will illustrate how SAS was used to build the application, 
with a focus on optimization and performance, and how it was used to develop an interface for the parameter entry 
and maintenance. 

INTRODUCTION 
Aeroplan was founded in July 1984 as the frequent flyer program of Air Canada. Today, almost twenty years later, 
Aeroplan is Canada’s premier loyalty program with six million members, of which over 800,000 reside outside of 
Canada. Aeroplan is a wholly-owned subsidiary of Air Canada with its headquarters in Montréal. 
 
Aeroplan members earn Aeroplan miles through an extensive network of over 100 partnerships with airline, hotel, 
car rental, financial, telecommunication, retail, services and entertainment partners. Aeroplan members can 
redeem their miles for reward travel to over 700 destinations in 128 countries served by Air Canada, worldwide 
Star Alliance partner airlines and other partner airlines. Aeroplan members can also use their miles for specialty 
rewards such as car rentals, hotel stays, ski and Air Canada Vacations packages. Aeroplan’s business model is 
summarized in   figure 1 below. 
 
Figure 1  -  Aeroplan business model 
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Revenue comes from the accumulation of the miles members received as an incentive from doing business with 
participating partners (the “earn” portion of the customer cycle). Aeroplan adds the miles to the members balance 
and will invoice the partners and ask to be paid, at a certain rate, for the miles given to the member on the behalf of 
the partner. Cost comes from the redemption of these miles by members at suppliers  (the “burn” portion of the 
customer cycle). Aeroplan deducts the miles from the members balance and will be invoiced by the partners, at a 
certain rate, for the redemption package the partner gave to the member on the behalf of Aeroplan.  
 
From the initial workshop to the final validation, the implementation of the CPM was a long journey. This article will 
retrace the steps taken and will try to provide insight on how profitability was modeled in the context of a loyalty 
program. 

 

ASSESSMENT 
In order to define the scope of the project, we locked Marketing, Finance and Strategy in a room for a workshop.  
The objectives were to achieve a consensus around what is customer profitability, how it should modeled and how 
it should be leveraged. There are many ways to look at profitability: actual, potential, projected, etc. Because 
Aeroplan is in constant evolution in terms of new partners, it was decided to evaluate current profitability and to do 
it on a monthly basis. However, there are significant timing gaps between the issue and redemption of miles for 
any individual member. This timing difference must be addressed by the model in order to match revenue and 
expense appropriately in a given period. To achieve that, we decided to accrue the cost of redemption when miles  
are issued. This approach has the advantage of being consistent with the way partner revenue is recognized. 

 

REQUIREMENTS 
After the assessment, we gathered the business and IT requirements. On the IT side, a “data discovery” workshop 
was conducted to review data availability with subject matter experts to uncover data issues that could influence 
the design. On the business side, we described the desired treatment of revenue and expense items in sufficient 
detail to support design of the ETL and application processes. This phase included the detailed description of the 
calculation formulas, data inputs and outputs of the model. Figure 2 summarizes how profitability is calculated. 
 
Figure 2  -  Components of profitability 
 

Profitability = (Miles Revenue + Other Revenue) - (Total Miles Cost + Direct Expense) 
 

Revenue Cost 
Miles Revenue : Revenue generated from the  
            miles accumulated 

Total Miles Cost = Standard Miles Cost – Actual Cost Adjustment 

Other Revenue  = Breakage + Float + Fees Direct Expense : Costs derived from the interaction of the 
              members with Aeroplan 

Breakage : Revenue from the percentage of miles that will  
   never be redeemed 

Standard Miles Cost: Needed to recognized redemption  
                                       expense on a monthly basis 

Float:        Average inventory value of miles outstanding in  
   the members' account 

                                = Miles Accumulated X Standard Cost Rate 

Fees:        Revenue from the fees that were charged to the 
                 member 

Actual Cost Adjustment: Required to account for the 
difference between the Actual Cost and the Standard Cost of a 
reward 
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DESIGN 
The goal of the design phase of the project was to specify the data sources, functions and logical data stores 
needed to support the physical design and implementation of the CPM. The application is made up of four main 
components: 

• ETL (Data extract, transformation and load) 
• Parameter entry and maintenance 
• Calculation engine 
• Post processing 

 
ETL processes extract data from their resident source, transform them by adding and summarizing data and load 
them to temporary tables for subsequent processing. Parameter entry and maintenance are processes that 
maintain tables of values that are added to data in the ETL process or are needed in calculations to be performed 
by the calculation engine. The Calculation engine does the arithmetic required to calculate CPM model output 
elements at the lowest level of summary required by the overall system. Post processing includes a number of 
functions required to summarize results into a useful form, calculate 12 month average and 12 month total 
revenue, cost and profitability for each member, clean up temporary tables and calculate persisted values that are 
needed for processing in subsequent periods. 

 

CONSTRUCTION 
The implementation of the CPM was done using SAS version 8.2 on the Windows platform. 
On the technical side, here is how the flexibility of SAS was put use: 

• Optimization of processing time 
• System modularity 
• Parameter management 

 

OPTIMIZATION 
In the ELT processes, the application has to manipulate millions of transactions each month. Eventually, you have 
to sort these tables. In order to optimize the sorting, we used the good old “divide & conquer” approach. Since we 
didn’t have the luxury of multiple processors, we did benchmarking to test the size of datasets to sort. We realize 
that at a certain number of transactions, it becomes faster to split datasets, sort them separately then interleave 
them. This depends as well on the length of each observation but roughly we set the threshold at 750,000 
observations. Over this number, we split the datasets in several chunks of less than 750,000. While creating the 
split datasets, we avoided creating an intermediary file by sorting directly against the original dataset using OBS= 
and FIRSTOBS= datasets options. The more the dataset is large, the more the portion of saving increases. For 
datasets over 10,000,000 observations, this approach was able to cut the sorting time by 50%. 
 
When possible, we tried to read as mush datasets as possible and writing as much datasets within a single data 
step. This minimizes the number of times we have to scan datasets, thus minimizing I/O. Multiple matches and 
table look-ups were also part of the process. To minimize I/O, we tried to avoid sequential accesses as much as 
possible. The first method used was to dynamically create a format from a SAS table and use it as table look-up.  
The second method is the SET KEY= option to access the information as fast as possible by the way of the index. 
In many cases, we realized that tables had to be accessed extensively. In those cases, when the memory size 
allowed it, we loaded the whole table in memory prior to use the SET KEY= (by the way of the FILENAME global 
statement). To make sure to take full advantage of this method, you have to make sure you have enough RAM. 
 

SYSTEM MODULARITY 
In the first phase, this application would initially be in production on a Windows box. In the second phase, we 
would have to migrate it in production in a data warehouse environment on UNIX. Knowing this in advance, we 
designed the CPM application as a set of modular components to minimize the migration effort. The goal was to 
be able to modify components of the ETL without affecting the whole system. To reach that goal, all processes 
were treated hierarchically (process calling sub-processes, calling programs, etc). Figure 3 illustrates the process 
flow. 
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Figure 3  -  CPM process flow 

 
 
Modules starting with % are macros, the other are sources. 
1.  CONSTANTS initializes constants for the whole run. 
2.  %SETUP_DATES prepare date macro variables required for the run. 
3.  %IS_DATA_IN verifies if all raw data files are available for the given month. 
4.  CPM starts the run process: ETL is the extract, transform and load process 

PRE is pre-calculation process, CAL is the calculation engine 
POS is the post processing. 

 

PARAMETER MANAGEMENT 
The whole monthly update process of the CPM is controlled with parameter tables (such as standard cost rates, 
direct expense unit costs, reward cost rates, etc). These tables needed to be maintained through user-controlled 
access. User-controlled tables required these on-line functions: 

• Add a record 
• Change (edit) a record 
• View (scroll) data (includes sort on date and data parameters) 
• Search by date and data parameters 

 
A user interface was developed with SAS/AF to enable the management of parameters. Figure 4 provides a 
snapshot of the interface. The add, change and delete functions are recording the USERID of the person making 
the change and the date and time of the event. To keep a tab on the creation and modification of records, we took 
advantage of the data set auditing facility of SAS version 8 (the AUDIT statement of PROC DATASETS). 
 
Figure 4  -  CPM parameter management 
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CONCLUSION 
There is no magic in the development of a Customer Profitability Model (CPM). It takes time, effort and sustained 
commitment if you want to reach your objectives. Stay away from “one size fits all” solutions. To be useful, the 
model must address the needs of marketing and finance, so involvement of these key players is a must. Do not 
overlook the assessment phase and take the time to reach a consensus around what is customer profitability in 
your context, how it should be modeled and leveraged. 
 
Loyalty marketing can be defined as the business process of identifying, maintaining and increasing the yield from 
best customers through long-term, interactive, value-added relationships. The implementation of a CPM 
application was a long journey, but now it is a crucial tool that enables Aeroplan to monitor and understand the 
value of its members and to insure that the program brings value to them. 
 

CONTACT INFORMATION 
Your comments and questions are valued and encouraged.  Contact the author at: 
 

Sylvain Tremblay 
Manager, Data Mining and Modeling 
Aeroplan 
5100 de Maisonneuve Boul. West, suite 1160, 3rd floor 
Montreal, QC, Canada, H4A 3T2 
Work Phone:  (514) 205-7517 
Fax: (514) 205-7981 
Email: sylvain.tremblay@aeroplan.com 
Web: http://www.aeroplan.com 

 
 
SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS 
Institute Inc. in the USA and other countries. ® indicates USA registration. 
 
Other brand and product names are trademarks of their respective companies. 
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