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Chapter 6

Optimizing the characteristics of the mailing

6.1 Introduction

An important aspect of the success of a direct mailing campaign are the char-
acteristics, or the so-called communication elements, of the direct mailing
package (e.g. Fraser-Robinson 1989, Roberts and Berger 1989, Throckmorton
1992 and Vögele 1992). The package often consists of an envelope, letter,
brochure, response device and return device. Characteristics that are essential
to the design of the mailing package relate to its form (size of the envelope,
use of graphics etc.) and to aspects of the contents (style of writing, use of
testimonials etc.). In order to be able to manipulate the characteristics of the
mailing, the direct marketing manager needs to know to what extent the various
characteristics of the mailing affect the response process.

With respect to the mailing package, two aspects of the response process
can be distinguished: (1) open the envelope and (2) pay attention to the contents.
The characteristics of the outside of the mailing (the envelope and other visible
or otherwise noticeable elements) influence the probability of the envelope
being picked up and opened. The characteristics of the mailing, e.g. the design
of the letter and the brochure, influence (1) the probability of taking notice
of the offer submitted in the mailing and (2) the probability of responding.
Creativity, experience, and theory determine the use of specific characteristics
for the envelope, letter and offer. These two aspects of the response process
could be affected by the characteristics of the individuals and situational factors
(e.g. season, other mailings received).

The objective of this chapter is twofold. First, we propose two methods
to improve the effectiveness of direct mail campaigns by creating an optimal
mailing design. We do so by analyzing several characteristics simultaneously.
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A traditional way to analyze the effect of several characteristics is by studying
each aspect separately (Roberts and Berger 1989, p. 198). Generally, this is
inefficient since a large number of mailings is needed to achieve a certain
reliability in the estimates of the effect of the characteristics on the response
rate. Moreover, there is no opportunity to take interaction between the mailing
characteristics into account.

The second objective is to select the targets and optimize the mailing design
simultaneously. That is, we incorporate the interaction between target and
mailing characteristics in a target selection model. Although the importance
of both target and mailing characteristics has been recognized, hardly any
attention, to the best of our knowledge, has been given to the interaction
between the two, even though it may have substantial effect on the response. For
example, for targets who have been customer for a long time a direct marketing
organization should use other communication elements than for targets who
never bought from the organization before. Therefore, the target characteristics
have an effect on the relationship between the mailing characteristics and the
response to the mailing. Also, the target selection process changes when, for
example, the envelope and the letter contain more incentives. Thus, the mailing
characteristics influence the relationship between the target characteristics and
the response to the mailing. Some empirical evidence is given by Schibrowsky
and Peltier (1995). They show that it is preferable to set a high decision frame,
denoting the values of possible donations, to traditionally high givers and a
low decision frame to traditionally low givers.

Although direct mail practitioners often apply the manipulation of the
characteristics (Hoekstra and Vriens 1995), little attention has been given to
the optimization of the design of the mailing in the literature. Direct market-
ing managerial texts generally provide ‘rules of thumb’ and some anecdotal
examples to illustrate them. The research that has been done mainly focuses
on characteristics that have been put forward by behavioral decision theory
with respect to charity behavior. These characteristics include decision frames
(Fraser et al. 1988, and Schibrowsky and Peltier 1995), and favorable descrip-
tions of donors, e.g. as ‘helpers’ (DeJong and Oopik 1992). These studies,
however, consider the effectiveness of each characteristic separately.

To our knowledge, there are three studies that consider several charac-
teristics simultaneously. Akaah and Korgaonkar (1988) studied the relative
importance of ‘risk relievers’ in a direct marketing offer, using conjoint analy-
sis. They found that direct marketers can enhance the effectiveness of a mailing
campaign by (1) offering money-back-guarantees rather than free samples, and



Introduction 113

(2) using established manufacturer names rather than unknown manufacturer
names. Furthermore, they concluded that both new and established products
can be sold by means of direct marketing.

James and Li (1993) studied the importance of the design characteristics
of the mailing, by interviewing both consumers and managers through a direct
questioning procedure asking about the attractiveness of a number of separate
design characteristics of the mailing. However, allowing respondents to explain
the importance of the various design characteristics of a mailing themselves
may not constitute an appropriate task for them and may produce invalid results
(Green and Srinivasan 1990).

Recently, Smith and Berger (1996) analyzed the impact of direct market-
ing appeals on donor decisions. They considered four aspects simultaneously
that are seen as important characteristics by behavioral decision theory. These
are (1) anchors, denoting a suggested donation (low or high); (2) factual in-
formation (present or absent); (3) anecdotal information (present or absent)
and (4) positive versus negative information, the so-called framing valence.
They concluded that low anchors and positive framing have a positive effect
on the response rate but not on the average donation. In contrast, the presence
of factual or anecdotal information had no effect on the response rate but had
an effect on the average donation. The difference with our applications is that
they do not include any creative elements. As a consequence, the costs of each
level of the different characteristics are equal. Thus, the preferred mailing is
simply the mailing that generates the highest response rate.

This chapter is built up as follows. In the next section we briefly discuss
the possibilities of conjoint analysis methodology to influence the response
process. This is illustrated with three applications in section 6.3. The first two
applications, which are based on Vriens, Van der Scheer, Hoekstra, and Bult
(1995), aim at the development of an optimal envelope design and an optimal
letter design. The third application, which is based on Van der Scheer, Hoekstra,
and Vriens (1996), deals with an ‘opt out’ reply card. This is a reply card with
the function to request the organization to be deleted from the mailing list. The
emphasis of this application lies on this specific function of the reply card and
not so much on the method, since it is the same as used in the second application.
Interaction between target and mailing characteristics is discussed in section
6.4. In this section, which is based on Bult, Van der Scheer, and Wansbeek
(1996), we continue with the second empirical application of section 6.3. We
show that an organization is much better off by sending different mailings
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to different targets for the same direct marketing campaign. We conclude in
section 6.5.

6.2 Conjoint analysis experiments

Conjoint analysis methodology has received considerable attention from aca-
demics (Green and Srinivasan 1978, 1990) and commercial users (Wittink et
al. 1994). The many methodological developments which have taken place
enabled a broad range of marketing applications (Vriens 1994). As we will
demonstrate in this chapter, conjoint analysis is also a useful methodology for
identifying an optimal design of various mailing components (envelope, letter,
brochure).

As a first possibility we may use traditional conjoint experiments to iden-
tify the extent to which various characteristics of e.g. an envelope contribute
to its overall attractiveness. In this case we let respondents judge a set of ex-
perimentally constructed envelopes with respect to their attractiveness to open
it. Using the relative importances and part-worth utilities we are able to draw
conclusions about the attractiveness of many envelopes and an optimal design
can be constructed. Such an experiment is performed in a laboratory setting
and therefore it controls for several extraneous factors.

However, in some cases this approach cannot be implemented for practical
reasons. For example, if we want to identify the extent to which various
characteristics of a letter contribute to its attractiveness or its power to elicit
consumer response (e.g. a donation), the traditional approach would imply that
respondents would be asked to evaluate a set of letters. Such a task would
make unrealistic demands on the respondents, since it is difficult for them
to distinguish between the different letters; besides, they may not be able to
judge the different letters due to fatigue. Moreover, it is probably too difficult
for respondents to judge which letter will generate their highest response
probability or which letter will generate their highest donation.

Therefore, as a second possibility to determine the optimal characteristics
of the mailing, we propose the use of the so-called conjoint field-experiments.
These field-experiments may be used to measure the extent to which various
characteristics of a mailing component contribute to response rates and to the
amount of the donation. Again, the mailing component has to be constructed
by experimental design. However, instead of eliciting evaluations with respect
to the constructed set, each individual in the selected sample is confronted with
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only one of the experimentally varied mailings. By (randomly) sending each
different mailing to a (large) group of respondents (a test-mailing), the optimal
characteristics can be determined on the basis of the response figures. Hence,
while attractiveness is assumed to be the underlying factor of the response, it
is not judged explicitly by the respondents. It is called a field-experiment since
extraneous factors are not controlled for.

In the field-experimental approach we cannot draw conclusions about the
attractiveness of the mailing component. Instead, we are able to analyze (1) to
what extent the characteristics affect the response (yes/no) to the mailing, and
(2) to what extent the characteristics affect the amount of donation. (Cf. Smith
and Berger 1996.) A straightforward way to examine these two issues is by
testing whether the difference in response between two levels of a characteristic
differs significantly from zero. The disadvantage of this method is that it only
considers the marginal effect of a particular characteristic, i.e. unconditional
on other characteristics. Since we are interested in the conditional effect of a
particular mailing design on the response rate, we have to analyze the effects
of the characteristics simultaneously. Therefore, we use a probit model (see
section 2.4) to analyze the response (yes/no). For the amount of donation we
use a tobit model (see section 3.6). This model does not filter the dependent
variable down to 0 or 1 (as in probit), but to 0 if the individual does not respond
to the mailing or to the amount of donation in case there is response. The
estimated coefficients of these models can be used to construct an optimal
mailing design and to determine the expected response rate for this design.

6.3 Applications

In this section we empirically apply the methods discussed in the previous
section to a Dutch charity foundation. The foundation heavily relies upon
direct marketing for the acquisition of its financial donations for health care
research. It supports many types of different projects both in the Netherlands
and in developing countries. Every year, the foundation sends mailings to
almost 1.2 million households in the Netherlands. Because of the steadily
increasing competition on the fund-raising market, the foundation has become
interested in improving the design of the mailing. In sections 6.3.1 and 6.3.2
we discuss applications that consider the relative importances of a number of
design characteristics of the envelope and the letter respectively. The traditional
conjoint experiment is used to optimize the envelope design. A conjoint field-
experiment is used to determine an optimal letter design.
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Table 6.1: The characteristics included in the envelope experiment

Characteristic Levels
Format A5 Cabinet Ola
dummy: d1 1 0 -1
dummy: d2 0 1 -1

Extra imprint Hologram Extra window None
in envelope

dummy: d3 1 0 -1
dummy: d4 0 1 -1

Type of paper Paper without Recycling paper
chlorine

dummy: d5 1 -1 –

Streamer Type Hand written None
dummy: d6 1 0 -1
dummy: d7 0 1 -1

Sender Full name Abbreviated form
dummy: d8 1 -1 –

Addition Lottery None
dummy: d9 1 -1 –

In section 6.3.3 we discuss an application that was executed for a charity
foundation that supports activities with respect to the well-being of animals.
The aim of this application is to design an optimal ‘opt out’ reply card.

6.3.1 Conjoint experiment for an envelope design

The implementation of a conjoint experiment consists of a number of steps
and choices regarding both data collection and data analysis (e.g. Green and
Srinivasan 1978). The steps in the data collection phase include: (1) selection
of the characteristics, and determination of the relevant levels within each char-
acteristic; (2) choice of the preference model; (3) the data collection method;
(4) construction of the stimuli, i.e. the selection of experimental stimuli and
the choice how to present the stimuli, and (5) the definition of the dependent
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variable. These steps for our application are discussed below; next the data
analysis phase will be discussed.

The characteristics and their levels (step one) were determined in consul-
tation with the charity foundation; they are shown in table 6.1. The dummy
variables mentioned in the table will be explained due course. The size of the
envelope was given three formats: A5, Cabinet (1/3 A4) and Ola (giro card
format). The letter can contain an extra imprint in the form of a hologram or
extra window. When the paper type is without chlorine this is mentioned on the
back-side of the envelope (type of paper). An extra streamer (line of text) could
be printed on the envelope. If so, this is represented in type or in handwriting.
The left upper corner of the envelope contains the name of the foundation,
i.e. the sender. This could either be the full name or an abbreviated form. The
addition denotes whether or not an additional remark with regard to a lottery
is placed on the envelope.

In step two, again in consultation with the charity foundation, it was decided
that no interaction effect would be included and thus we used a main-effects-
only model. We discuss this model in the data analysis phase. In step three we
chose the full profile method as the data collection method. Under this method,
respondents are asked to evaluate a set of stimuli (envelopes) which are defined
on all the characteristics that are included in the experiment. We use the basic
plans of Addelman (1962) to derive an experimental design (step four). A
fractional factorial design (e.g. Addelman 1962) resulted in 16 different types
of envelopes used in the experiment. Although our model only contains 10
parameters (see below), the set of 16 envelopes was the smallest experimental
set possible, given the number of characteristics and levels. Since we initially
estimated the model at the individual level, this design allows for six degrees
of freedom. Now the experimental stimuli have to be constructed. In order to
confront the respondent with realistic stimuli, real envelopes were constructed.
The respondents had to to evaluate the attractiveness of the envelopes with
respect to opening the envelopes, using a 10-point rating scale (step 5). A
‘1’ on this scale is defined as being very unattractive (would never open this
envelope) and a ‘10’ was defined as being very attractive (would always open
this envelope). In addition three extra types of envelopes were constructed.
Respondents had to choose the most attractive envelope from these three.
These choices are used to assess predictive accuracy.

The population of interest from which our sample was drawn was defined
by the foundation. It consisted of those persons in the data base who had
donated at least once during the last three years. Furthermore, the population
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was narrowed by considering only those persons who resided in a city or
its immediate surroundings. From this population a sample of 1692 persons
was drawn. From this sample, 360 persons indicated they were willing to
cooperate. Subsequently, these persons were invited to a central interviewing
location. Unfortunately, only 200 persons appeared at the appointed time and
completed the interview; 170 questionnaires were filled out correctly and could
be used for the analysis. The sample may thus not be representative for the
target population. However, since the primary aim of the empirical application
is illustrative, this does not constitute a major problem.

In the data analysis phase we start by specifying and estimating the model.
In the data collection phase we already made one decision regarding the model
specification (i.e. we assumed a main-effects-only model). In addition, we
decided not to set any constraints on the relation between the levels within a
characteristic. Consequently, we use the following model:

yi = β D + εi,

where yi is a (1 × 16) vector with individual’s i ratings of the 16 envelopes, D
is a (10×16) matrix describing the design of the experiment, α is the unknown
intercept, β is a (1×10) vector of unknown parameters, and εi is a disturbance
term assumed to be independent and identically distributed. Each column of
the matrix D consists of an one followed by the values of the dummy variables,
(d1, . . . , d9), corresponding to the experimentally constructed envelopes; see
table 6.1 for the specification of the dummy variables.

In the conjoint analysis literature, this is called a part-worth model. A
part-worth of a level of a characteristic is the value of the parameters times
the dummy variable(s) that define this level. For example, the part-worth of
‘A5 format’ is (β1 β2)(d1 d2)

′ = (β1 β2)(1 0)′ = β1; the part-worth of ‘Ola
format’ is (β1 β2)(d1 d2)

′ = (β1 β2)(−1 − 1)′ = −(β1 + β2). A related
statistic, which is often used in conjoint analysis, is the relative importance.
An importance is defined as the difference between the highest and lowest part-
worth of a characteristic. The relative importances are derived by normalizing
the importances such that they sum to 100. As the name suggests, they are
used to indicate the importance of a characteristic. They are comparable with
standardized coefficients in a regression model, which are used for a direct
comparison of independent variables with respect to their relative explanatory
power of the dependent variable. We estimated the model with OLS since it
has been found to be a robust estimation method for rating data (Wittink and
Cattin 1981). The model is estimated initially at the individual level.
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Table 6.2: The relative importances obtained under a three-segment represen-
tation

Segment 1 Segment 2 Segment 3 Overall
Characteristic (N=47) (N=74) (N=49) (N=170)
Format 17.1 14.3 33.5 16.5
Extra imprint 41.1 22.4 45.5 28.9
Type of paper 4.2 41.4 9.5 25.0
Streamer 19.2 8.4 2.7 14.4
Sender 6.5 2.5 8.1 0.9
Addition 11.8 11.2 0.7 14.2
Total 100 100 100 100

Table 6.3: Part-worths for the different levels per segment

Segment 1 Segment 2 Segment 3 Overall
Level (28%) (44%) (28%)
A5 -0.443 0.126 0.962 0.210
Cabinet -0.014 0.079 -0.444 -0.097
Ola 0.458 -0.206 -0.518 -0.113

Hologram -0.942 -0.201 1.293 0.025
Extra window -0.273 -0.125 -0.569 -0.294
None 1.215 0.326 -0.723 0.270

Type 0.666 -0.066 0.045 0.168
Hand written -0.328 0.133 -0.074 -0.054
None -0.338 -0.066 0.029 -0.114

Paper without chlorine -0.105 0.488 0.211 0.244
Recycling paper 0.105 -0.488 -0.211 -0.244

Full name 0.174 0.030 -0.180 0.009
Abbreviated form -0.174 -0.030 0.180 -0.009

Lottery -0.310 -0.133 0.017 -0.139
None 0.310 0.133 -0.017 0.139
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In order to translate the individual results into an optimal mailing strategy,
we constructed segments. A traditional way to construct the segments is by
clustering the individuals on the basis of their estimated part-worths (e.g. Green
and Krieger 1991). We employed a nonhierarchical clustering technique to
identify the segments. The outcomes of this analysis were subsequently entered
in a hierarchical clustering method to fine-tune these results. This procedure
indicated a three-segment solution as being optimal. Since this application is
illustrative, we used this segmentation procedure. It would have been better
to use a more advanced segmentation procedure like latent class analyses. In
order to obtain part-worth values of a segment we can either use the average
value of the individual part-worths of the individuals belonging to the segment,
or perform a new regression using the data of these individuals. The results
are identical since the matrix D does not vary across individuals. The relative
importances of a segment, however, should be determined on the part-worths
of that segment and are not the averages of the individual relative importances.

The relative importances of the characteristics for each of these three
segments are presented in table 6.2. The corresponding part-worths for each
of these three segments indicate different optimal envelopes for each of these
segments (see table 6.3). Please bear in mind that the part-worths represent the
importance of the levels of a characteristic, whereas the relative importances
represent the importance of the characteristics.

Segment 1 prefers an envelope of the Ola format, without extra imprint,
made of recycling paper with a type-written streamer, and full sender name on
it; a lottery is not appreciated. Segment 2 prefers an envelope of the A5 format,
no extra imprint, made of paper without chlorine, with a hand written streamer,
and full sender name on it; a lottery is not appreciated either. Segment 3 prefers
an envelope of the A5 format, with a hologram as extra imprint, paper without
chlorine, a type-written streamer, and an abbreviated sender name. For this
segment a lottery is appreciated (although it is only of minor importance).

In order to assess the predictive accuracy of each of the segment-level
models we determined the first choice hits. That is, the estimated model is
used to predict the value of y for the three extra types of envelopes. If the
envelope with the highest y-value is also the selected envelope, it is called a
first choice hit. The percentage first choice hits for the three segment were 56%,
49% and 66%. It is simple to test whether this percentage differs significantly
from a random choice, which would give a first choice hit of 33%. Hence we
test H0 : p = 1/3 versus H1 : p > 1/3. We use the following test-statistics:
z = ( p̂ − p)/

√
p(1 − p)/N , where p̂ is the percentage of first choice hits
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and N the sample size. This statistic is approximately normal distributed. The
p-values are all smaller than 0.0025, and hence we conclude that the model
performs well.

Segmentation results of this kind are useful only if the segment member-
ship can be related to available characteristics of the individuals. The three
segments can briefly be described as follows. Segment 1 can be characterized
by respondents in the age group of 35-50 years, having children and residing
outside the main city. Segment 2 can be characterized by respondents of over
65. Segment 3 can be characterized by respondents younger than 35 years,
without children and residing in the city. Whether the foundation should actu-
ally send three distinct envelopes to the three segments instead of one, depends
on whether the gains of such a strategy outweigh the extra costs.

For situations in which it is not possible to link segmentation results to
individual characteristics, we may only compute part-worths (last column of
table 6.3), and relative importances for the whole group (last column in table
6.2). The part-worths can be found by either weighing the segment part-worths
(using the segment size) or by estimating the model based on all the observed
data. Given these part-worths we can determine the relative importances. The
optimal envelope for the whole group would be an envelope with the A5
format, without extra imprint, made of paper without chlorine, and a type-
written streamer; a lottery is not necessary. The choice of the sender name is
of minor importance since the mean relative importance is close to zero.

6.3.2 Conjoint field-experiment for a letter design

Again, the characteristics and levels to be studied were determined in con-
sultation with the charity foundation; they are presented in table 6.4. The
costs and the dummy variables mentioned in the table will be explained in
due course. The payment device (pre-printed giro check inviting payment) is
either attached at the bottom of the letter or is enclosed in the envelope. A
brochure, if enclosed, gives some background information on the foundation.
The letter may contain an illustration at the top left, the top right, or not at
all. Amplifiers are used to stress some information given in the letter by using
e.g. bold printing. There are either many, few, or no amplifiers present in the
text of the letter. The Post Scriptum might contain a summary of the letter
or some new information. The letter bears the signature of either the director
of the foundation or a professor in health care research (in the Netherlands a
professor’s title carries a lot of esteem). The address, shown through the win-
dow envelope, could either be printed on the letter or on the payment device.
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Table 6.4: Characteristics included in the letter experiment

Characteristic Levels
Payment device Attached Not attached –
cost 20 c none –
dummy: dPD 1 -1 –

Brochure Present Absent –
cost 40 c none –
dummy: dB 1 -1 –

Illustration Top left Top right None
cost 15 c 15 c no
dummy: dI1 1 0 -1
dummy: dI2 0 1 -1

Amplifier Many Few None
cost none none none
dummy: dAM1 1 0 -1
dummy: dAM2 0 1 -1

Post scriptum Summary New information –
cost no no –
dummy: dPS 1 -1 –

Signature Professor Director –
cost none none –
dummy: dS 1 -1 –

Address Letter Payment device –
cost none none –
dummy: dAD 1 -1 –
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Table 6.5: Response figures for the characteristics in the field-experiment

Characteristic Level Response Donations1

Payment device Attached 52.94% 9.57
Not attached 55.83% 9.69

Brochure Present 54.43% 9.63
Absent 54.35% 9.63

Illustration Top left 55.91% 9.77
Top right 49.51% 9.02
None 56.25% 9.97

Amplifier Many 55.54% 9.73
Few 53.52% 9.51
None 55.46% 9.86

Post scriptum Summary 56.11% 9.79
New information 52.17% 9.42

Signature Professor 55.61% 9.84
Director 53.18% 9.42

Address Letter 54.50% 9.63
Payment device 54.28% 9.63

Overall 54.39% 9.63
1Average donation (in NLG) of all the individuals

The use of a fractional factorial design resulted in 16 different types of letters.
Note that 288 (32 ×25) possible mailings can be constructed on the basis of the
specified characteristics and levels. Every mailing was sent to 3 000 individuals
who had donated at least once during the last three years. The total number of
individuals in the test-mailing equals 48 000. Due to tape-transforming errors
of the data the actual number of individuals that could be used was 47 635.

The overall response was 54.4 percent; the average donation amounted
to NLG 9.63 (NLG 17.77 is the average of the individuals that responded).
Table 6.5 presents the response figures for each of the levels of the characteris-
tics. It shows, for example, that a signature of a professor generates 2.4% more
response than the signature of the director. Moreover, it increases the average
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Table 6.6: Coefficients1 for probit and tobit model

Characteristic Probit Tobit
Constant 0.103 (14.52) 2.747 (21.29)
Payment device -0.032 (5.41) -0.260 (2.56)
Brochure -0.012 (2.04) -0.154 (1.52)
Illustration dI1 0.057 (7.24) 0.634 (4.66)

dI2 -0.140 (15.03) -1.831 (11.31)
Amplifiers dAM1 0.023 (2.43) 0.227 (1.41)

dAM2 -0.045 (5.28) -0.606 (4.18)
Post scriptum 0.071 (11.39) 0.856 (7.98)
Signature 0.035 (5.95) 0.498 (4.88)
Address -0.017 (0.29) -0.031 (0.31)
σ 19.927 (204.92)
1 absolute t-values between parentheses

amount of donation by NLG 0.42. We tested whether the difference between
two levels of a characteristic differs significantly from zero (for amplifiers and
illustration we only tested the difference between the highest two response
rates). Only two characteristics, post scriptum and signature, turn out to be sig-
nificantly different from zero (1% significance) with respect to response rate
and donations. For the payment device there is only a significant difference for
the response rate. As noted above, in this way we analyze a marginal effect, un-
conditional on level of the other characteristics. To obtain the conditional effect
of a certain characteristic, we analyze all the characteristics simultaneously.

To do this we use a probit and tobit model. Table 6.6 gives the estimated
coefficients for these models. We see that only the address is highly nonsignif-
icant in the probit and tobit model. The brochure is significant (at the 5% level)
in the probit model but not in the tobit model. The signs of the coefficients are
similar between the probit and tobit model. Hence, the same level of each of
the characteristics should be chosen to construct the optimal design. It is im-
portant to realize that the models are nonlinear functions. Hence, to determine
the effect of a particular characteristic we need to know the values of the other
characteristics, i.e. conditional on those characteristics.
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We use these estimates to construct an optimal mailing design. To do so we
should choose the levels such that the value of the dummy times the coefficient
is as large as possible. For a characteristic with three levels this means that
we have to compute the three combinations, given in table 6.4, of the two
dummies. The optimal mailing design should have a payment device that is
not attached, no brochure, no illustrations, many amplifiers, a post scriptum
with the summary of the letter, should be signed by a professor, and have the
address printed on the payment device. Since the latter is insignificant it is not
really important at what level it is set. If there had been cost involved for this
characteristic, it would be best to set it at the least expensive level. Whether
this optimal mailing design should be used instead of the traditional mailing
depends on the larger expected response rate and the cost of the optimal mailing.
Since all the characteristics are set at their most inexpensive level, it is obvious
that this optimal mailing is preferred. Using this optimal mailing design the
expected response rate increases to 59.7%, which is a relative increase of 9.8%.
The expected average amount donated, using the optimal design, is NLG 10.11,
a relative increase of the average donations of 5.0%. Because direct mail may
involve millions of individuals, these increases in response could turn out to
be a very large figure for the total data base.

6.3.3 Conjoint field-experiment for an ‘opt out’ reply card

The reply card

In order to stimulate interaction and thus build a direct relationship, it is
important to make responding as easy as possible for the potential customer.
The design of the reply card and the way in which the card has to be filled out
influence its attractiveness and may influence the probability of the reply card
being noticed and returned. The following functions of the reply card can be
identified:
1. informing the organization of accepting the offer (e.g. buying a product,

attending a seminar);
2. request card for (more) information about certain products, for ordering

a comprehensive brochure, a catalogue or asking for a consultant to make
a visit;

3. informing the organization of a change of address;
4. request to be deleted from the mailing list.
The two functions mentioned first are the commonest (Vögele 1992). In this
section we focus on the last function.
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Charity foundations rely heavily upon direct marketing for the acquisition
of their financial donations. Although it is a fruitful way to collect money,
direct marketing may be considered to be an impolite way to ask for a financial
contribution. On the other hand, individuals who are aware of the charity
function of the foundation may feel that they are impolite or selfish for simply
refusing future charity mailings, unlike in the case of mailings from commercial
organizations. Many charity foundations recognize these facts and will be
highly interested in profitable solutions. One such solution may be to add
the ‘opt out’ function to the reply card, giving individuals the opportunity
to be deleted from the mailing list. In addition the foundation can decide to
include another specific option to the reply card: the option to be deleted
from the mailing list after making a once-only donation. This can be seen as
‘redemption money’. This means that the foundation will gain from individuals
who otherwise would just be deleted from the mailing list.

We define the deletion of non-targets by using a reply card as self selection,
as opposed to selection by the organization. We wish to emphasize that the
advantage of self selection only holds if non-targets are removed from the
mailing list who would not have been identified as non-targets in a target
selection procedure, e.g. on the basis of their characteristics. For our empirical
application self selection is especially useful as the individuals are already
selected from a large population (on the basis of several characteristics), and
it will be difficult to make a new (better) selection on the basis of other
characteristics.

Apart from the direct advantage for the foundation, there is a possible
positive image effect for the whole industry. The fact is that if the reply card
creates a positive image it will not only be true for the specific organization
but also for the whole direct marketing industry. The positive image is caused
by the fact that the decision to receive mail in future is also the choice of the
individual. A reduction of waste, as a result of improved selection, may also
influence the image positively. Furthermore, it is a more decent way to get the
attention of the individual; and for privacy reasons it is a polite gesture.

Two disadvantages of enclosing a reply card may be distinguished. First,
there is the probability that some individuals are removed from the list although
they would have responded to future mailings. Secondly, enclosing a reply card
generates higher costs: the production of the card, postal cost of the return of
the reply card, and the handling of reply card responses. The latter concerns
the handling after the reply card is returned and the removal of these addresses
from a new mailing list. Though the handling may look intensive, even without
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Table 6.7: Characteristics included in the reply card experiment

Characteristic Levels
Heading 1 Reply card for data-adjustment

2 I want your foundation to do the following for me:
3 Database-card

Text lines 1 0 I want to be deleted from your mailing list immediately

0 I donate once only, then I want to be deleted from the mailing list

2 0 I want to be deleted from your mailing list immediately

0 I donate once only, then I want to be deleted from the mailing list

0 I only want to receive a mailing from your foundation once a year

Picture 1 Present
2 Absent

Personalization 1 Present
2 Absent

Font type 1 Large
2 Small

a reply card the mailing list should be checked for duplicate addresses and
for individuals that do not want to receive any direct mail (at least in The
Netherlands, where the members of the Dutch Direct Marketing and Sales
Promotion Association (DMSA) have bound themselves to check on these
addresses). The extent of the first disadvantage is very difficult to determine.
Note that it is only truly a disadvantage if the organization’s (traditional)
selection procedure does not remove these individuals from the mailing list.

Set-up

An empirical application of the reply card was executed for a charity foundation
in The Netherlands. This foundation supports activities with respect to the
well-being of animals.

We used the conjoint field-experimental approach for this application. The
characteristics, as well as their respective levels, were determined in consulta-
tion with the charity foundation, and are presented in table 6.7. The text lines
give options for the removal from the mailing list. The picture that is shown on
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the reply card is also shown in the letter. The address of the individual can be
preprinted, in which case the individual only has to fill out one text line. If the
reply card is personalized in this way, the back of the card can be used for in-
forming the foundation of a change of address. The use of a fractional factorial
design resulted in eight types of reply cards that we used in the experiment.

The population of interest from which the sample was drawn is selected on
individual characteristics (possession of pets, interest in the environment, and
interest in charity foundations) from a commercial data base with individual
data on lifestyle characteristics. For each type of reply card about 800 new
addresses (individuals that had never received a mailing from this foundation
before) and about 800 old addresses (individuals that had received a mailing
before, without reply card, but did not respond) were drawn. In total, we have
6 844 new addresses and 6 341 old addresses. There is also a group that did
not receive the reply card (860 new addresses and 806 old addresses). This
group is included to determine whether or not the inclusion of a reply card
will generate more donations. Hence, a total of 14 851 individuals received a
mailing.

Results

For the individuals that received a reply card there were several possible
responses:
• donation without returning the reply card;
• returning the reply card without donating money;
• returning the reply card and donating money:

– once-only donation;
– request to receive one mailing per year.

The overall response with a donation, for the individuals who received a reply
card, was 5%; the average donation of the individuals that responded amounts
to NLG 18.25. In table 6.8 the figures for each type of the responses are
presented.

Before we turn to the discussion of the optimal reply card we will formally
test whether the responses differ significantly between various groups. We
use a standard test for comparing population proportions (e.g. Lindgren 1993,
p. 360) to examine whether the response rates differ. To examine whether
there are significant differences in the donations we employ a standard test for
comparing the means of two normal populations (e.g. Lindgren 1993, p. 236).

We start by testing whether the new addressees return the reply card more
often than old addressees. The response rates are 6.34% (i.e. 2.12% + 4.22%)
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Table 6.8: Percentages of the several types of (non)response∗

Mailing with reply card Mailing without reply card
non-response money donated money donated1 no money non-response money donated

card not card donated card
returned returned returned

old 92.56% 2.93% (17.2) 1.72% (20.1) 2.79% 95.29% 4.71% (17.2)
addresses A: 1.01% (18.1)

B: 0.71% (22.9)

new 90.49% 3.17% (18.2) 2.12% (19.9) 4.22% 95.47% 4.53% (14.7)
addresses A: 1.24% (18.3)

B: 0.88% (22.3)

average 91.48% 3.06% (17.7) 1.93% (20.0) 3.53% 95.38% 4.62% (15.9)
A: 1.13% (18.2)
B: 0.80% (22.6)

∗Average amount of donation of the individuals between parentheses (in NLG)
1“Money donated card returned” is divided in a once-only donation (A) and a request to receive one mailing per year (B)
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and 4.51% (i.e. 1.72% + 2.79%), respectively. The p-value is less than 0.001,
hence the new addressees return the reply card significantly more often than
the old addressees. This difference is mainly caused by the response without a
donation (4.22% versus 2.79%, with p-value < .001). A possible explanation
could be that the old addressees are less involved (none of them donated
before) with the charity foundation than the new addressees. No significant
differences were obtained between new and old addressees with respect to
(1) the percentage of returned reply cards (2.12% versus 1.72%), and (2) the
response rate without returning the reply card. That latter is 3.17% versus
2.93% for the individual that received a reply card, and 4.53% versus 4.71%
for the individuals that did not receive a reply card.

The average donations of the individuals that received a reply card (NLG
17.7) and of those that did not receive it (NLG 15.9), do not differ significantly
(p-value of 0.11). However, the p-value indicates that there is a slight favor
of the inclusion of the reply card. This may be the result of the positive image
aspect. The donations within the group that returned the reply card, i.e. once-
only donations (NLG 18.2) and request to receive one mailing per year (NLG
22.6), are larger for the latter group but not significantly different (p-value is
0.12).

Profit implications

The purpose of the conjoint field-experiment is to develop an optimal reply
card. Optimal is not unambiguously defined here, since it can be based on
several types of response, e.g. (1) expected response rate of returning the reply
card, or (2) if the reply card is returned, the expected donations. Note that even
a low expected response rate may be seen as optimal, since the risk of the
removal of targets is minimal while the effect of a positive image is still there.

We employ two models to analyze the response. The first model, the probit
model (see section 2.4), is used to examine the characteristics that affect the
use of the reply card. The second model, the tobit model (see section 3.6), is
used to examine the characteristics that affect the donation given the use of the
reply card.

The dependent variable of the probit model is equal to one if an individual
returned the reply card and is zero otherwise. To estimate the model we used 13
185 observations, i.e. the individuals that received a reply card. Table 6.9 gives
the estimation results. The characteristics that have a significant effect (at a
10% significance level) on returning the reply card are heading, personalization
and font-type. We use these results to construct the optimal reply card. To do



Applications 131

so we choose the levels such that the value of the dummy variable times the
coefficient is as large as possible. Thus, the optimal reply card with respect to
the returning this card has heading 3 (“Database-card”), is personalized, has a
small font-type, and has the levels of the other characteristics set on their most
inexpensive level. In addition, we use the probit estimates to determine the
expected response rate of the optimal reply card, which turns out to be 7.00%.
Note that the response rate was 5.46% (i.e. 1.93% + 3.53%).

We used 721 observations, i.e. individuals who returned the reply card, to
estimate the tobit model. The estimation results are depicted in table 6.9. Only
two characteristics turn out to be significant, viz. heading and font type. Again,
we can determine the optimal reply card but now with respect to the donations.
In this case the card should have heading 2 (“I want your foundation to do the
following for me:”) and a large font-type.

We specified two ‘optimal’ reply cards. The objective of the first optimal
reply card is to maximize the probability that an individual returns the reply
card. The objective of the second optimal reply card is to maximize the expected
donation for the individuals who return the reply card. Note that these may be
conflicting objectives. Thus, the choice of the ultimate optimal reply card is not
simply the one which generates the highest expected revenues, i.e. product of
probability of returning the reply card times the expected donation conditional
on returning (cf. the two-part model discussed in chapter 3). Therefore, the
foundation should choose an optimal reply card on the basis of the objective
which has its highest priority. Since the difference between heading 2 and 3
(with respect to donation) is quite small, the choice of the ultimate reply card
actually comes down to choice of the font type here.

Since there are two possible effects of selection (the positive effect of
the removal of non-targets and the negative effect of the removal of targets,
respectively), it is interesting to gain insight into the profit implications. We
compare profit implications on the basis of two typical strategies that can be
followed by the foundation. We consider the simple case of two periods.
Strategy 1: The foundation decides to mail everyone on the mailing list, N ,
without a reply card, in period t and t +1 (for instance, period t is immediately
after the test mailing and period t +1 is next year). We assume that the response
probability P1 is the same for both years, and the cost of a mailing is denoted
by c1. So, the expected profit over the two periods, 51, is given by

E(51) = 2wN P1 − 2Nc1,

where w is the (constant) revenue of a positive reply.
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Table 6.9: Coefficients1 for probit and tobit model

Characteristic Level Probit Tobit
Constant2 -1.643 (31.47) -24.559 (5.05)
Heading3 2 0.032 (0.72) 6.566 (1.80)

3 0.106 (2.09) 0.220 (0.05)
Picture Present 0.002 (0.05) -0.706 (0.25)
Personalization Present 0.064 (1.79) 0.035 (0.01)
Font type Large -0.062 (1.73) 16.242 (5.57)
Text lines Two lines -0.010 (0.29) 2.199 (0.77)
σ 31.808 (20.51)
1 absolute t-values between parentheses
2 Constant: heading 1, not personalized, and small font type
3 Zero-one dummy variables

Strategy 2: The foundation sends a mailing with reply card to every individual
on the mailing list in period t , and only to the individuals that did not return
the reply card in period t + 1. Here a distinction is made between the response
probability with a reply card, P rc

t (the individuals that made a once-only dona-
tion), and the response probability without a reply card, P2. We assume that P2

also includes the individuals that have chosen the option to receive a mailing
only once a year. Note that we do not assume P rc

t constant over time. The
percentage of individuals that returned the reply card in order to be deleted
from the mailing list is denoted by f , and the percentage that returned the reply
card because they are non-targets, i.e., they will not make a donation to future
mailings, by q. In period t the expected profit is

E(52,t) = wN(P2 + P rc
t ) − Nc2,

where c2 denotes the cost of a mailing. For period t + 1 there are N(1 − f )

individuals that receive a mailing. Like in strategy 1 we assume that P2 ≡
P2,t = P2,t+1. Now we partition the individuals in such a way that the first part
consists of the individuals that will not donate in the future and made this clear
by returning the reply card; their response probability is P1

2,t+1, and the second
part are the other individuals; their response probability is P2

2,t+1. Hence

P2 = q P1
2,t+1 + (1 − q)P2

2,t+1
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= (1 − q)P2
2,t+1;

the latter step holds since P1
2,t+1 = 0 by definition, thus

P2
2,t+1 = P2

1 − q
.

Note that P2
2,t+1 is at its maximum as q = f ; then N(1 − f ) individuals that

are selected generate the same absolute response as N without selection. The
expected profit in period t + 1 is

E(52,t+1) = wN(1 − f )

(
P2

1 − q
+ P rc

t+1

)
− N(1 − f )c2,

hence, the expected profit for strategy 2 is

E(52) ≡ E(52,t) + E(52,t+1)

= wN(P2 + P rc
t ) + wN(1 − f )

(
P2

1 − q
+ P rc

t+1

)
− N(2 − f )c2. (6.1)

The fraction of non-targets in the group that wants to be deleted from the
mailing list is q/ f . This value lies between zero and one; a value of one means
that all the individuals that wanted to be deleted from the mailing list are
non-targets, and a value of zero means that they are all targets.

The parameters P2, P rc
t , and f of (6.1) can be consistently estimated from

the data, i.e. the response figures in table 6.8. The other two parameters, q and
P rc

t+1 cannot be estimated from the data. Note that it is unlikely that P rc
t+1 is

equal to P rc
t , since most individuals that want to use the reply card will use it in

period t . On the basis of additional information, for instance after the mailing
in period t + 1, the foundation can estimate P rc

t+1. Although the foundation
does not have this information, it can use (6.1) to gain insight into the profit
implications in the following way.

For a specific choice of the reply card, the expected response rates, except
P rc

t+1, can be determined. Then for two different values of P rc
t+1 (without any

prior information, 0 and P rc
t ) the relation between q/ f and E(52) − E(51)

can be drawn in a figure (figures 6.1 and 6.2). These figures show that the profit
of strategy 2 increases with q/ f . They also show the sign of the difference.
If even in the worst case scenario (P rc

t+1 = 0) the difference is positive, the
use of the reply card will improve the expected profits. If, in this scenario,
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Figure 6.1: Difference in expected profit between a strategy with reply card (in
t and t + 1) and without reply card.
Response rate as obtained from the data, w is constant, q/ f is the fraction of non-targets in the
group that want to be deleted from the mailing list, and Prc

t+1 is the response probability with
reply card in period t + 1.

the difference is positive for values of q/ f and negative for other values, the
foundation has to make a reasonable assumption about the value of q/ f to
know whether the profit-difference is positive or negative. If the difference is
negative, the foundation also has to make a reasonable assumption about the
value of P rc

t+1. If even in the best case scenario, i.e. P rc
t+1 = P rc

t , the difference
is negative for all q, the inclusion of a reply card will decrease the expected
profits. The importance of this analysis is that the profit implications become
clear for a specific reply card.

In figure 6.1 the response rates were taken from table 6.8; in figure 6.2
the response rates are determined on the basis of the optimal reply card and
the probit estimates. For both figures the revenues to a positive reply were
assumed to be equal for all individuals, i.e. the average amount of donation.
For the optimal reply card we divide the expected response with card returned
(the three different types of response) in the same proportion as obtained from
the data.

From figures 6.1 and 6.2 it is clear that the profit (of strategy 2) increases
when the optimal reply card is used. In figure 6.1 the profit difference, for
the worst case scenario, is negative for all values of q/ f . This changes when
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Figure 6.2: Difference in expected profit between a strategy with reply card (in
t and t + 1) and without reply card.
Response rate for the optimal reply card as obtained from the probit model, w is constant, q/ f
is the fraction of non-targets in the group that want to be deleted from the mailing list, and Prc

t+1

is the response probability with reply card in period t + 1.

the optimal reply card is used; then, for the worst case scenario, only for
q/ f < 0.31, the profit difference is negative. Thus, if at least 31% of the
individuals who want to be deleted from the mailing list are non-targets, the
inclusion of the optimal reply card leads to higher expected profits.

The above analysis is based on the optimal reply card with respect to
the response rate. The same analysis can be performed using the optimal
reply card with respect to amount of donation. Using the tobit analysis results
we can determine the expected donation for this reply card. The response
probabilities can be determined as well and similar figures can be drawn.
We will not do this, for two reasons. First, the expected donation for the
individuals that will respond is very sensitive to small changes in the data and
to the assumption that the expected response with card returned may be divided
in the same proportions for the three forms of response, as obtained from the
data. Secondly, it is likely that there is a correlation between the response
probability and amount of donation; this causes problems for the expected
amount of donation because of the first reason mentioned.
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6.4 Interaction between target and mailing characteristics

So far, we considered the optimization of the mailing design. After having
chosen the design, the organization selects the targets. This section proposes
a new strategy that simultaneously takes both aspects into account by using
different mailings offering the same product to different targets. Using the data
from the letter experiment of section 6.3.2, we show that this strategy increases
the net returns of the organization.

6.4.1 Modeling the response process

We model the response process in the following way. We label individuals by
the index i; i = 1, . . . , 47 365. The observed reaction of individual i to the
mailing is represented by yi and can assume the values 0 (no response) or
1 (response); in the context of the present research we only analyze whether
an individual responds at all and do not further consider the amount of the
donation. The reaction depends on characteristics of the individual. We model
this dependence by a standard probit specification. So we assume that there is
a latent variable, denoted by ηi and interpreted as the inclination to respond,
which depends on characteristics according to a linear regression model:

ηi = α0 + ξ ′
i β0 + εi , (6.2)

where the (k × 1) vector ξi contains individual’s i characteristics, β0 is a
(k × 1) vector of parameters, α0 is the intercept, and εi ∼ i.i.d. N(0, 1)

is a disturbance term. We do not observe ηi but observe only whether it is
negative (then we set yi = 0) or positive (yi = 1). The characteristics of
the individuals consists of four variables. The variables AMD90 and AMD91
measure the amount of money donated in 1990 and 1991, respectively. The
variable NQSDE measures the number of quarters since the date of entry, and
NQSLC measures the number of quarters since the last donation. Notice that
these variables are actually RFM-variables.

If different types of mailings are tested we have to adapt the regression
model. As an obvious starting point we let the intercept vary over the 16 differ-
ent mailings used. So we need 16 dummies to account for the different mailings;
the regression lines for the different mailing types are still assumed parallel.
The intercepts are collected in the (1 × 16) vector αu ≡ (αu,1, . . . , αu,16).

There are two reasons why this specification may be unsatisfactory. It
may both be too strict and, in another sense, overparametrized. Starting with
the last issue, as we discussed in the section 6.3, the 16 mailings used were
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selected from all 288 possibilities. A reasonable hypothesis is that the αs
have an additive structure. That is, each value of each characteristic has a
particular contribution to the intercept, and for a particular mailing, i.e. a
particular combination of values of characteristics, the various parts simply
have to be added. Given the structure of the characteristics we would need
5 × 2 + 2 × 3 = 16 dummies, but in order to avoid multicollinearity we
delete one dummy for each characteristic and add an overall intercept; so we
need 10 dummies. The precise definition of the dummies is given in table 6.4.
Mathematically speaking, if the additive structure holds, the 16 elements of
the α-vector are restricted to lie in a 10-dimensional space. Collecting the 10
dummies in the (1 × 10) vector αr ≡ (αr,1, . . . , αr,10) we hence entertain the
possibility that αu = αr D, with D a (10×16) matrix describing the design of the
experiment. Since the precise form of D is not of substantive interest we do not
present it. Note that we already assumed this additive structure in the conjoint
field-experiment in section 6.3, which is the commonest composition rule in
conjoint analysis. This rule can be extended by including interaction effects
between the mailing characteristics. In that case, many more test mailings are
needed.

Having thus considered a restriction on the regression model, we relax the
specification in a different direction. The different mailings may interact with
the target characteristics, so the regression lines may not be parallel after all.
We allow for this in much the same way as we did with the intercept. In the
first place we can allow for β varying with the 16 mailings used. Since we
employ four background variables, we then have 64 regression coefficients, to
be denoted by βu. Hence βu is a (4 × 16) matrix. As a next step, analogous to
what we did with α, we can restrict all these βs in an additive way based on
the design to obtain βu = βr D in obvious notation. In this way we end up with
4 × 10 = 40 βs to be estimated; βr is a (4 × 10) matrix.

Hence we end up with three general specifications. One is defined by (6.2),
which is the most restricted model. The unrestricted model is

ηi = αumi + ξ ′
i βumi + εi , (6.3)

where mi is a (16 × 1) vector, of which the mth element is one and the
other elements are zero. The mth element corresponds with the mailing that i
received. Imposing the additive structure to the model we obtain

ηi = αrdi + ξ ′
i βrdi + εi , (6.4)
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where di is a column of D that corresponds with the mailing that i received.
Of course, combinations of the three specifications are also possible. Thus we
have three possibilities for the intercept: α0, αr, and αu, involving 1, 10 and
16 parameters respectively and nested from left to right. We also have three
possible specifications for the regression coefficients: β0, βr, and βu, with 4, 40
and 64 parameters, also nested from left to right. Combining the cases gives
us nine models to be estimated.

Given the assumed normality of the disturbance term, all nine models can
simply be estimated by probit analysis. Since the models are nested we can, in
principle, test the various restrictions with an ML-ratio test. It is intuitively clear
what the nature of the restrictions are. However, the exact form the hypotheses
differ considerably between these tests. It is therefore instructive to define the
hypotheses formally. We show this for tests on α. To test the unrestricted model
(6.3) against the basis model (6.2) the hypothesis is that all the letters have the
same effect on the response probability. That is,

H0 : αu,1 = αu,2 = . . . = αu,16,

which then equals α0. The H0 for testing the restricted model (6.4) against the
basis model (6.2) is

H0 : αr,1 = α0, αr,2 = . . . = αr,10 = 0.

In words, the characteristics of the mailing do not affect the response proba-
bility. To test the unrestricted model (6.3) against the restricted model (6.4) we
use

H0 : αu = Dαr,

which is the hypothesis that the additive structure holds. To select one of these
nine models we employ the CAIC (Consistent Akaike’s Information Criterium,
see Bozdogan (1987)), rather than the ML test since the CAIC explicitly makes
a trade-off between the inaccuracy of a model and its complexity. Moreover, it
takes the sample size into account. The CAIC is given by

CAIC = −2l + r × ln(N + 1),

where l denotes the log-likelihood value, r the number of parameters and N
the sample size. The model with the minimum CAIC-value is preferred.
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Table 6.10: Log-likelihoods (above) and CAIC (below)

β0 βr βu

α0 -32 101 -31 788 -31 710
αr -31 924 -31 670 -31 589
αu -31 893 -31 638 -31 571

α0 64 261 64 055 64 185
αr 64 013 63 929 64 050
αu 64 021 63 935 64 084

6.4.2 Empirical results

Our first interest is in model selection. In the upper panel of table 6.10 we
present the log-likelihood values and the bottom panel gives the CAIC-values.
We use the symbols for the variables in an obvious way to describe the models.
The bottom panel of table 6.10 suggests that the model with the additive
structure on intercepts and regression coefficients should be preferred.

The estimates for this model are shown in table 6.11. In the first row we
tabulated the overall intercept and the main effects of the individual charac-
teristics. We see that the amounts of money donated in 1990 and 1991 have a
positive and significant influence on the response of the current mailing. The
longer an individual has been present in the data base (NQSDE), the more
he is likely to respond to the mailing. The coefficient is highly significant;
the longer the time span since the last donation (NQSLC), the greater the
likelihood of a decrease in response. The first column of table 6.11 consist
of the main effects of the mailing characteristics. When looking at the main
effects only the mailing should have an attached payment device, no brochure
enclosed, an illustration in the top right-hand corner, many amplifiers, a post
scriptum that contains a summary only, a signature from a professor, and the
address printed on the payment device. Note the differences with the results
of section 6.3. Three coefficients have a different sign, viz. dPD, dI1 dI2, which
gives two differences for the optimal design. Moreover, address becomes sig-
nificant and signature is no longer significant. The other cells of the table
contain the interaction effects between mailing and individual characteristics.
The interpretation of the first interaction effect, for example (between AMD90
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Table 6.11: Estimates of the coefficients (absolute t-values between parenthe-
ses)

intercept AMD90 AMD91 NQSDE NQSLC
main −0.244 0.012 0.003 0.005 −0.046

(8.76) (11.43) (7.93) (26.48) (8.98)

dPD 0.064 −0.011 0.002 0.000 0.022
(2.57) (11.54) (5.19) (2.63) (4.72)

dB −0.072 0.004 −0.000 0.000 −0.001
(2.86) (4.02) (1.16) (1.78) (0.21)

dI1 −0.437 0.017 0.001 −0.001 0.011
(11.22) (11.24) (2.40) (4.61) (1.54)

dI2 0.237 −0.010 0.000 0.001 −0.004
(7.07) (8.11) (0.40) (2.62) (0.71)

dAM1 0.186 −0.009 0.001 0.000 −0.011
(4.67) (5.83) (2.43) (1.03) (1.63)

dAM2 −0.130 0.005 −0.001 −0.000 0.003
(3.89) (4.35) (2.54) (1.01) (0.59)

dPS 0.179 −0.004 −0.001 0.000 −0.008
(7.12) (4.62) (1.68) (0.49) (1.75)

dS 0.023 −0.000 −0.000 −0.001 0.007
(0.95) (0.37) (0.92) (2.82) (1.53)

dAD −0.065 0.004 0.000 0.001 −0.016
(2.58) (4.71) (0.29) (3.93) (3.45)

AMD90: the amount of money donated in 1990;
AMD91: the amount of money donated in 1991;
NQSDE: the number of quarters since the date of entry;
NQSLC: the number of quarters since the last donation;
See table 6.4 for the definition of the dummies.
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and dPD), is that the more money an individual donated in 1990 the less it is
influenced by the attached payment device. Since about half of the dummies
are significant, there appears to be quite some interaction between mailing and
individual characteristics.

6.4.3 Optimal target selection

Given the outcomes we now consider their implications for an optimal design of
future mailings. The underlying idea is that, for each of the 47 635 individuals,
we can now compute the probability of response for each of the 288 possible
different mailings: from (6.2) the probability of response when individual i
would receive mailing m is

Pim ≡ P(ηi > 0) = 8
(
αrdm + ξ ′

i βrdm

)
,

with 8(·) the standard normal distribution function, and dm the (10×1) vector
describing the mailing m. Let the cost involved with a mailing of type m
be cm and w the amount donated on average (NLG 17.77 in our sample; as
stated above we disregard the individual variation in this amount). Then, by
brute force calculation we can find the mailing m for individual i for which
wPim − cm is the highest. The cost of the cheapest mailings is NLG 1.65,
the additional costs of the various characteristics are given in table 6.4; only
payment device, brochure, and illustration are priced.

As a first exercise, we looked for the mailings that were optimal (in this
sense) for at least one individual. It turned out that 52 out of the 288 mailings
survived this screening. As was to be expected, the number of individuals for
whom one particular mailing was optimal varied hugely, the highest numbers
being 10 585, 6 157 and 5 365, whereas thirteen mailings were optimal for
fewer than 10 individuals.

Naturally this does not imply that such a fine-tuned, personalized mail-
ing method would be optimal, since we disregard the fixed costs involved in
such a complex system, which are huge. We know that for a mailing to be
used in practice we must at least have a minimum number of individuals that
receive this mailing, otherwise the fixed costs dominate the variable costs. In
consultation with the manager of the mailing system of the organization, we
put the lower bound on the number of individuals receiving a particular type
of mailing at one percent of the data base. This number is rather arbitrary. A
better approach would be to use the true cost equation showing the relationship
between costs per mailing and the number of mailings sent. For the sake of
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Table 6.12: Characteristics of the thirteen best mailings

net mailing characteristics
returns

dPD dB dI1 dI2 dAM1 dAM2 dPS dS dAD

353 843 1 1 1 0 −1 −1 1 1 1
370 998 −1 −1 1 0 −1 −1 1 1 1
401 595 1 −1 −1 −1 1 0 1 −1 −1
403 947 1 −1 −1 −1 1 0 1 −1 1
409 672 1 −1 −1 −1 1 0 1 1 −1
417 733 −1 1 −1 −1 −1 −1 1 −1 1
426 083 −1 1 −1 −1 −1 −1 1 1 1
434 794 −1 −1 −1 −1 1 0 1 −1 1
435 318 −1 −1 −1 −1 −1 −1 1 −1 1
441 429 −1 −1 −1 −1 1 0 1 1 −1
442 094 −1 −1 −1 −1 −1 −1 1 1 −1
443 197 −1 −1 −1 −1 1 0 1 1 1
443 647 −1 −1 −1 −1 −1 −1 1 1 1

simplicity, and because more than 95 percent of the optimal mailing per indi-
vidual were contained in the mailings with more than one percent, we chose for
this naive approach. Then we are left with thirteen different mailings. In table
6.12 these are presented, defined in terms of the values of the dummy variables
as given in table 6.4. We ordered the mailings in the table according to the total
net returns (in NLG) to be expected from the sample if all individuals were to
receive that particular mailing. We see that there are large differences between
these thirteen mailings, even though they were ranked as the top thirteen ones.

From table 6.12 we derive some interesting results. The only characteristic
the thirteen top mailings agree on is the post scriptum. It should contain a sum-
mary of the letter, no new information. Nine out of thirteen mailings have a
payment device that is not attached. Furthermore, the illustration should never
be put in the top right-hand corner and the direct marketing organization should
only consider the extreme levels for the amplifiers. Somewhat surprisingly, the
mailing which had the highest number of individuals that should receive the
mailing (10 585) is tabulated on the fifth line of table 6.12 (NLG 409 672),
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scoring some ten percent below the mailing which generates the highest net re-
turns if the single best mailing had been sent to all individuals (NLG 443 647).
The single best mailing had separate payment device, no brochure, no illus-
trations, no amplifiers, a post scriptum containing a summary, was signed by
a professor, and had the address written on the letter. Note that the fourth line
from below (NLG 441 429), describes the design we obtained without taking
individual characteristics and interaction effects into account (see section 6.3).
Taking all thirteen mailings into account and sending the most profitable mail-
ing to each individual, we obtain net returns of NLG 484 515, which is an
increase of 9 percent over the single best mailing. If the worst mailing is used
for all individuals, the net returns are expected to be NLG 247 879, nearly half
the maximum, reinforcing the notion that it pays to design mailings carefully.

We summarize the findings by comparing the net returns for four mailing
strategies in table 6.13. The single worst mailing is only displayed as a bench
mark and is used to show that mailing characteristics do matter in terms of
expected net returns. The second one is the mailing traditionally used by the
organization. This mailing had an attached payment device, a brochure, no
illustration, no amplifiers, a post scriptum containing a summary, a signature
of the managing director, and the address on the letter. This strategy would, in
net returns for the test sample, yield NLG 388 180. The third strategy uses the
single best mailing out of the 288 possibilities. This would yield NLG 443 647,
or 14 percent over the traditional strategy. When using the thirteen top mailings
we would obtain net returns of NLG 484 515, or 25 percent over the traditional
strategy and 9 percent over the single best strategy. Per individual the last
strategy would generate NLG 0.86 more than the single best mailing. Given
that the data base contains 1.2 million individuals, the expected net revenues
increase is equal to NLG 1 029 528.

6.5 Discussion and conclusion

This chapter demonstrates the importance of a carefully designed direct mail-
ing. We discussed several approaches to determine an optimal design in an
efficient way. For the first approach, the traditional conjoint experiment, the
respondent has to judge several mailings. For the second approach, the conjoint
field-experiment, the respondent is confronted with one mailing; the judgement
is unobserved, only the response to the mailing is observed. In an empirical
application we determined an optimal envelope with a conjoint experiment.
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Table 6.13: Net returns per strategy (NLG)

Single worst mailing 247 879
Mailing traditional used by the organization 388 180
Single best mailing 443 647
Top thirteen mailings 484 515

We applied the conjoint field-experiment to determine the optimal design of a
letter and an ‘opt out’ reply card. These applications show that the resulting
mailing design generates a larger response rate than the design traditionally
used by the organization.

We suggest that either one of these approaches should be selected on the
basis of the specific requirements of the application of the mailing component.
For example, a function of the envelope is to maximize the probability of the
envelope being opened. Results of a conjoint field-experiment will not provide
us with this information. Thus, to optimize the characteristics of an envelope,
a traditional conjoint analysis experiment should be preferred. In contrast, the
function of the letter is to stimulate the respondent to buy the product or to
make a donation. The conjoint field-experiment will supply this information.
The traditional conjoint analysis experiment, however, is difficult to apply in
this case because the task for the respondent becomes too complicated.

Apart from the difference between the practical implementation of the two
approaches, we distinguish two other differences that should be taken into ac-
count. The first difference concerns validity aspects. In the conjoint experiment
the internal validity can be examined by the model fit and the predictive accu-
racy. The external validity, however, is very difficult to examine, as is often the
case in an experimental setting. As a solution, a non-experimental follow-up
study can be performed to examine the external validity, or the results of the
optimal mailing can be compared with a former mailing (the other components
should then be held equal). For the conjoint field-experiment the internal va-
lidity is difficult to examine, since the observed behavior is confounded with
uncontrolled factors. Furthermore, we cannot use an estimation and validation
sample to establish external validity, as the chosen design is generally not one
of the mailings used in the test mailing. Again, a follow-up study is needed to
determine the external validity of the results.
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The second difference between the two approaches are the dissimilarities
in costs. In the traditional conjoint experiment all the costs are made before
the mailing is sent to the individuals on the mailing list. The costs include
finding individuals who are willing to cooperate, supervising them during the
experiment, etc. However, all the individuals receive the optimal mailing, as
opposed to the conjoint field-experiment in which a number of individuals
receive a less optimal mailing (the test-mailing). The difference in revenues
between the less optimal mailing and the optimal mailing, for the individuals
in the sample, can be interpreted as costs in the conjoint field-experiment
when comparing it with the conjoint experiment. Note that when there are
no differences in the response rates between different types of mailings, the
traditional conjoint experiment is much more expensive. On the other hand,
if the optimal mailing generates a much higher response, the conjoint field-
experiment becomes less profitable. This is especially harmful if a large number
of individuals, relative to the total number of individuals on the mailing list,
receives the test-mailing.

Since it is likely that there is interaction between target characteristics and
mailing characteristics, we introduced a new strategy that simultaneously takes
both characteristics into account by using different mailings offering the same
product to different individuals. We showed that this increases the efficiency of
a promotional direct marketing campaign and is more profitable than existing
methods. This coincides with the well-known result that segmentation increases
net profits (e.g. Frank et al. 1972). It should be realized, however, that these
profit figures refer to the expected profits; implementation of this approach
should prove whether this strategy does indeed generate higher profits.

Two limitations of our approach should be stressed. First, we computed the
expected net revenues by assuming that the cost of a mailing does not depend
on the total number that is used of that particular mailing. This may seem
an inappropriate assumptions but it must be realized that we only use those
mailings that will be sent to reasonably large number of individuals. However,
it is simple, basically, to implement an advanced cost structure taking into
account all the costs involved. Secondly, we use the average donation instead
of the actual decision per individual. Hence, we implicitly assume that the
mailing characteristics have an impact on the probability and much less on
the amount of money donated. Of course, this approach could be extended by
modeling the amount of donations as well (see chapter 3).


