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Who are my best customers?  This is a question that essentially every business 
professional — every marketer, sales manager, product developer and service 
specialist — would be delighted to answer.

And, in today’s turbulent marketplace it continues to get more difficult and more 
expensive to reach, attract and retain customers. Due to these pressures, more 
organizations are using database marketing to maximize the value of their existing 
customers. Turning customer data into knowledge and information to act on is a powerful
tool and a necessary element of business survival.

Understanding the unique characteristics of your customers gives you valuable insight.
Knowledge about your most and least profitable customers, their purchase patterns,
buying behaviors and demographic profile are key to developing successful marketing 
programs. A better understanding of what your customers look like helps you develop 
customer loyalty, retention and rewards programs, up-sell and cross-sell programs, and
target marketing programs. Informed decisions are also the basis for successful advertis-
ing, promotions, direct mail campaigns and other marketing communications.

Many ways exist to examine characteristics that define your best customers, and just as
many ways exist to measure those characteristics. This white paper explains one way 
to perform a customer analysis using SPSS.

In this case study, the marketing database includes 2,000 customers 
with the following data:

n date when customer first became a customer

n purchase history by dollar value of orders

n response rate to different offers

n household income level

n region

n gender, and other demographic variables

The goal is to look at the amount of money spent over time to identify different segments
of customers by demographic group. In this paper we’ll use various data analysis tech-
niques, from basic to sophisticated, to extract actionable information from our database.

The insight you yield with even the most elementary procedures can have profound 
implications on how well you understand your customers. It’s important not to underesti-
mate them. Combining knowledge of your business with a flexible and powerful analysis
tool is the best way to get the most out of your data.



SPSS offers

several 

methods 

to quickly 

obtain the 

answers 

to your 

questions

w h i t e  p a p e r  W h o  a r e  m y  b e s t  c u s t o m e r s ? 3

®

Initial exploration:  What is my typical customer like?

We begin by exploring the different variables in our database to answer questions such as:

n In which regions do our customers reside? How are our customers distributed across
the three sales regions?

n What is the average income level of our customers?

n How long have our customers been customers?

n What is the average response to our different promotions? How many people responded
to Offer 1?

n How much money do our customers spend?

SPSS offers several methods to quickly obtain the answers to these questions. SPSS 
Frequencies and Descriptives procedures are very good at providing a first look at our
data, and presumably, more ideas on the kinds of analyses we will perform.

Analyzing where customers reside help us determine territories. SPSS Frequencies 
provide a table of counts and percents by category along with a visual representation of
the data in a bar, histogram or pie chart. SPSS automatically presents the results as a
table and chart complete with labels.

From this analysis we learn what may prove to be important. From the pie chart and 
results in Table 1, we see the largest portion of our customer base (34 percent) lives in the
Eastern region, and the smallest proportion of customers (19 percent) reside in the West.
And, 16.9 percent of our database have no region listed.

SPSS flags missing data for special treatment. It is useful to know when and why informa-
tion is missing. For example, you might want to distinguish between data missing because
they don’t apply and data missing because they are unavailable. In Table 1, “percent”
includes the missing data, “valid percent” excludes it from the calculations, for a fast 
side-by-side comparison of how the missing data affect the results.

Chart 1 and Table 1. The SPSS table and chart, automatically created 
with complete labels, reveal most customers (34 percent) live in the 
Eastern region.
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To get information on household income, we examine basic summary statistics, such as the
mean, minimum and maximum values. Interval, or continuous variables, such as income
measured in dollars or age measured in years, are best first examined with descriptive
statistics. The SPSS Descriptives procedure gives us a set of summary statistics. We see
from Table 2 that the average household income of the 2,000 customers in our database 
is approximately $61,000, and that most incomes range from about $50,000 to $72,000.

To answer the question “How long have
our customers been customers?” we must
manipulate a field in our database and
then count the number of customers in
each period. Since the database contains
the date we entered the customer into the
database, we first compute a new variable:
length of time as a customer. By using one
of the many time functions available in
SPSS, we easily transform the date into
the length of time, in years, since we 

entered the customer. After computing this new variable, we can request a frequency chart
(Table 3) of the length of time a customer has been a customer.

From Table 3 we learn about 29 percent 
of our customers have been in the database for
more than 10 years, and just over half have been
with us for seven years. Next, we ask “Who
spends the most money?” Best customers are 
typically defined as the most profitable 
customers, or the customers who spend the 
most money with your organization.

For the most accurate customer lifetime value,
a predictive model combines previous purchases
and behaviors and a forecast of future purchases.
In this example, we begin with the total value of
the orders placed by each customer.

First, we create a new variable, total order value
(in dollars), by summing the value of each order
(Value1, Value2 and so on) in our database. Since total value  is a continuous variable,
a histogram is the most efficient way to graphically display the results.

Table 2. The SPSS Descriptives 
procedure provides a quick summary
statistics showing average household 
income is approximately $61,000.

Table 3. An SPSS frequency
chart indicates that 51 percent
of our customers have been so
for more than seven years.
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In a histogram, each bar represents a range 
of data. From the histogram in Chart 2 we 
see the majority of customers spent $500 or
less, and that fewer people spent more and
more money. The average amount spent by
customers is $1,360 and a very few customers
spent in excess of $7,000.

So far, we know a typical customer:

n lives in the East 

n has a household income of $61,000

n has been a customer for seven years

n spends $1,360 on our products 
and services

How did customers respond to the different offers?

Performing promotion analysis is another important step toward understanding 
customers. Evaluating marketing programs and offers helps identify what worked and
what did not. It helps pinpoint when and why certain programs were successful, so you
can duplicate your success and learn from your failures.

To answer the questions “How many people re-
sponded to each offer?” and “What is the aver-
age response to our different promotions?” we
run an SPSS Frequency on each offer response
and SPSS Descriptives on order value for the
four offers.

In Table 4, we see 890, or almost 45 percent 
of people in the customer database responded 
to Offer 1. Similar analysis for the other offers

shows 39 percent response to Offer 2, 37.4 percent response to Offer 3 and 17.4 percent 
response to Offer 4.

This raises a new question: Were there unique
characteristics in Offer 4 that made it more
successful in getting people to respond?  
In other words, is this result significant?

The information on purchase history (Table 5)
reveals the average value for Offer 3, $294,
is lower than the other offers. Whether this 
difference is significant will be determined 
by further analysis.

Chart 2. From the histogram, we see
the majority of customers spent $500
or less, and fewer people spent more
money.

Table 4. Almost 45 percent, or 890
people in the customer database,
responded to Offer 1.

Table 5. The analysis on purchase
history reveals the average value
for Offer 3, $294, is lower than the
other offers.
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Further analysis:  How do my customers differ? 
How are they similar?

Now that we have a basic understanding
of our customers and the success of vari-
ous offers, we leverage the power of
analysis by looking at two or more 
variables at once. SPSS helps find under-
lying relationships that are difficult to see 
otherwise. For example, we already know
how our customers are distributed across
the regions and how many people re-
sponded to Offer 1. Next we’ll look into
how people responded to Offer 1 based
upon the region. We’ll investigate the 
answers to these questions:

n What is the average customer lifetime  
by each region?

n How did people respond to Offer 1 based on the region?

SPSS makes it easy to compare different groups of data. SPSS’ Crosstabs, Comparison of
Means, Clustered bar charts and boxplots present results clearly; Chi-square statistics,
Analysis of Variance (ANOVA) and SPSS CHAID identify when results and findings are
statistically significant. This is important because, when you know what is meaningful,
you don’t waste your efforts.

Next we explore the question, “What is the average 
customer lifetime by each region?” A powerful statistical
chart, the boxplot, displays both the mean and distribu-
tion of the data together. From the boxplot in Chart 3,
it is easy to see the average length of time for the 
Western region is greater than the other regions.

Comparison of Means provides summary statistics for a
joint distribution. The report in Table 6 (contains the
same information as the boxplot, but in table format)
shows while the overall average length of time in the
database is 7.49 years, people in the West have a longer
average tenure than do those in the Eastern or Middle
region. Is this a significant finding?

Statistical significance tells you if the differences you 
see are random, or if they are sufficiently large to justify
further consideration. If the differences are random,
it means the results are what would reasonably be 
expected to happen. That is, none of the variables had a
significant influence or impact on the results.

Chart 3. The boxplot displays both the
mean and distribution of the data to-
gether. It is easy to see the average
length of time for the Western region is
greater than the other regions.

Table 6. This Comparison
of Means report shows
while the overall average
length of time in the
database is 7.49 years,
people in the West have a
longer tenure than those
in the East or Middle.
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If the differences are statistically significant, it means they were higher than expected to
occur, and indicates the potential influence of some additional non-random factor. When
statistical significance exists, it is a strong indication for further exploration.

The ANOVA report in Table 7 shows the
differences between region and length of
time are statistically significant. Since
the significance is .000, or less than .05,
we can conclude the differences in means
are likely significant: the overall distrib-
ution of average length and region is
probably not due to random causes, but 
to something else. Examples of possible
causes are: we first opened a regional 
office in the West, more need for the 
product in different areas, or a certain product feature was introduced successfully to one
region. This is where it is also important to know your business to leverage data to support
your hunches.

Next we continue our analysis of offer response. SPSS provides a quick way to present the
information for all four offers together, graphically using the clustered bar chart. Chart 4
provides a summary of response patterns by region. We see the Middle region tends 
to under-order relative to the other two, particularly the West. This is a finding we could 
not have guessed by looking at the frequency distribution of region, which showed us the
Western region contained the fewest people.

To find out if this is significant, we can further explore the results of individual offers by 
region. To answer the question “How did people respond to Offer 1 based upon the region?”
we perform an SPSS crosstab on Offer 1 and region. Table 8 shows 41.3 percent of the people
who responded to Offer 1 were from the East. While only 26.5 percent of the people who 
responded to Offer 1 were from the West, over half (50.5 percent) of the Westerners 
responded to the Offer. To understand if region determines the likelihood of response to
Offer 1, we compare the percentages in the ‘% of Region’ and find that 45 percent of people

Table 7. The ANOVA report shows  the
differences we see are statistically 
significant, a strong indication for 
further exploration.

Chart 4. The SPSS clustered
bar chart provides a quick and
clear way to present response
patterns by region.

Table 8. While only 26.5 percent of the
people who responded to Offer 1 were
from the West, over half (50.5 percent) of
the Westerners responded to the Offer.
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from the Eastern region responded to this offer,
and that 40 percent of people in the Middle 
responded. Based on this information, we 
conclude the West is a good region for an offer
such as Offer 1. However, while it appears the
percentages are different, that is insufficient 
reason to start duplicating Offer 1 in the Western
region. First, we must determine if these percent-
ages are statistically significant. Here, the 
Chi-square statistic indicates if statistical 
significance exists.

Table 9 contains Chi-square information for the
region and Offer 1. Convention holds that the Pearson Chi-square statistic should be less
than .05 for the exhibited differences to be statistically significant (at the 95 percent confi-
dence level). In this case, the Chi-square is .007, and is therefore significant. There could
be a specific, identifiable reason that made Offer 1 more successful in the Western region,
such as the copy spoke more directly to their needs, or the media type was better matched
to get and keep their attention.

By identifying what made the campaign successful in the West, we can leverage that
knowledge in future offers to this region. We also may choose to explore any relationships
that underlie region.

Which customers spend the most money?

Another way to look at purchase history is to assess total amount spent, rather than just
the money spent on individual orders. Perhaps a relationship between total money spent
and region will reveal some insights.

A one-way ANOVA gives you specific 
information about the significance of the 
differences in average value that you may see.

The first thing that one-way ANOVA provides
is a table of Descriptive Statistics. Table 10
shows the average total amount spent from all
four offers by region vary widely. In the Middle
region, the average amount spent was $1,206,
and in the East, $1,391, while in the West, the
average was over $1,600.

The final piece of the report shows the average
difference exhibited between the spending 
levels in the East and the West are not statistically significant. On the other hand, it
shows the difference between the Western and the Middle regions are significant. You can
use this meaningful information to further identify how and why these regions differ, and 
develop targeted marketing plans to leverage the differences. For example, a different
marketing and sales mix, different offer, or special bundle of products and services may

Table 9. A Chi-square of .007 for
the region and Offer 1 indicates
the difference between regions 
is significant.

Table 10. The one-way ANOVA shows
the difference between spending 
levels in the East and West are not
statistically significant; the differ-
ence between the Western and 
Middle regions are significant.
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work better in the Middle region. The marketing programs in the West should be repeated
in the West for even greater success.

Predicting the total amount spent

Predictive models are powerful tools to help target your prospects and optimize marketing
resources. They help answer questions such as “How much will a household spend given
their income?”

In many statistical studies, the goal is to establish a relationship, expressed via an 
equation, for predicting typical values of one variable given the value of another. SPSS 
offers several procedures for establishing relationships and defining predictive models from
scatterplots and correlations, to linear and logistic regression analysis, to CHAID analysis.
And, with SPSS’ tutorial, step-by-step instructions and “What’s this?” help, you don’t have
to be a statistician to perform these procedures.

Chart 5 shows the shape of the relationship between these two variables. The scatterplot
is the right chart to display the joint distribution of two continuous, or interval variables.

The correlation coefficient of 60.8 percent, displayed in Table 11 indicates a strong rela-
tionship between household income and total money spent. Regression analysis further 
defines the relationship with a model, as shown in Table 12 and Chart 6. This relationship
means that as household income increases, the total money spent on our products in-
creases. We could use this finding to better forecast sales and improve our market efforts.

Chart 5. The scatterplot
shows the shape of the rela-
tionship between these two
variables.

Table 12 and Chart 6. A linear 
regression defines the relationship between
household income and total money spent. The
more money earned, the more they spend.

Table 11. The correlation coefficient
shows a strong relationship of 60.8
percent revealing that as household
income increases, the total money
spent on our products increases.



CHAID 

identifies 

the unique

segments

within the

data, so you

can get the

best results

from your 

marketing

programs

w h i t e  p a p e r  W h o  a r e  m y  b e s t  c u s t o m e r s ? 1 0

®

Example programs include: targeting higher income households with more products and
services, or developing customer retention programs that help keep the higher income
households happy, long-term customers, while matching marketing resources to the poten-
tial revenue of the segment. So far, we have seen a relationship between a customer’s region
and their likelihood of spending money with us. Additionally, we have seen that income is
positively related to total money spent.

Segmenting customers for more profitable 
and successful marketing

Database marketers often use a technique called Chi-
squared Automatic Interaction Detection, or CHAID.
Rather than tell us whether the relationship between
two variables appears significant, CHAID tells us what
combinations of characteristics from several variables
are most likely to result in an outcome (for this exam-
ple, response to an offer). We put region, product class
category and categorized income into a CHAID model
to find out which combinations are most likely to re-
spond to Offer 1. SPSS CHAID automatically builds a
tree diagram of the results, as in Chart 7.

Chart 8 shows the detail of the top branch, which
shows the variable with the most significant influ-
ence on the response to Offer 1. Income was found to
be the highest predictor (which corresponds to the
earlier regression findings). In this case, CHAID
goes beyond the regression example to explore fur-
ther interactions.

In Chart 9, the details of the next level of branches 
reveals that if income is in category 3 ($57,750 to
$65,000) and if product class is category 1, there is a 
73 percent response rate. CHAID identifies the unique
segments within the database, so you can leverage the
combinations of characteristics to get the best results
from your marketing programs.

We found households with income of $57,750 to $65,000
(who purchased from product class 1) are more likely to

purchase from Offer 1. A CHAID analysis with additional variables may lead to additional
findings; for example, we may find that while in general, the Middle did not respond well to

Chart 7. SPSS CHAID pre-
sents a model of which 
combinations are most likely
to respond to Offer 1.

Chart 8. The top branch of
the CHAID diagram reveals
income as the highest 
predictor of response.

Chart 9. CHAID identifies a
unique segment with income
in category 3 ($57,750 to
$65,000) and product class 
in category 1.
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our offers, women of another particular income group did respond well, and thus may be a
fruitful target for another direct mail campaign.

Taking action

SPSS allowed us to quickly assess the averages and distributions of our data to learn some
important things about our typical customers: they tend to be longer-term customers,
from the Eastern region, have not responded well to Offer 3 on the whole, and are likely 
to have higher incomes. Understanding the profile of our typical customer helps provide
better insight for future marketing efforts. By comparing multiple characteristics and
groups, SPSS helped us learn more about underlying patterns: not only was Offer 3 the
least lucrative for us, but it was particularly unproductive in the Middle region, a region
which tended to respond less well than did the other two. And, customers in the Middle 
region had the lowest average income, helping to explain their relatively low response to
our offers. By identifying these groups of customers, we can target marketing and 
customer retention programs.

Finally, using powerful SPSS predictive modeling and segmentation techniques to identify
relationships, we developed a model that describes the relationship between income and
total money spent to help predict future sales. We also identified unique customer 
segments by their likelihood to respond to Offer 1. Using segmentation results based on
predicted response is the key to developing profitable marketing programs. When segment
characteristics are matched with individual customers and prospects, you can duplicate
successful programs and revise or eliminate unprofitable programs to get the best results.

As a result of this analysis, we can make the following plans:

n Build a new customer retention program for best customers in the segment defined by
high-income, Western region, long-time customers, who purchase in product class 1

n Develop and test a new bundle of products and services to better target the needs of the
Middle region, lower income customers and prospects

n Repeat sales development of Western regions in Middle and Eastern regions to build 
long-time customers

n Duplicate Offer 1 to prospects in the Western region

n Match the funds of future marketing campaigns to the predicted segment profitability
(based initially on household income)

By performing more tasks, you could pursue more interrelationships. For the purposes of this
paper, however, we have shown that SPSS gives you a host of analysis options, and you do not
need to be a statistician, or even employ the most sophisticated techniques in SPSS, to learn
valuable information with real business implications.
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