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Chapter 1

Introduction

1.1 Motivation

Charities are big business. In the Netherlands alone, charities raised a combined 4.4
billion Euros in 2005. Although foundations and corporations contribute substantially
to this amount, the largest part of the funds comes from individual donations. A quick
Euro for a door-to-door collection while you’re having dinner, a direct debit
authorization you get guilted into while shopping, a membership at the Postal Code
Lottery; it all adds up.

To keep donors contributing, charities make use of all sorts of fundraising tools
and activities, most popular being direct mail. Nowadays, potential donors are deluged
by huge amounts of mailings from many different charities, all soliciting their donations.
As charities depend for a large part on their revenues from direct mail it is important to
uncover the precise effects of charitable direct mailings on donating behavior.

The motivation for this thesis is twofold, scientific and societal. From a
scientific viewpoint two aspects are of particular interest, that is, dynamics and
competitive interactions. Existing models for donating behavior focus on a single
decision context, a single donation to a single charitable cause. In reality, however,
people receive lots of donation requests, which intuitively are not independent. For
example, one can imagine that if an individual recently donated to a certain cause, he
will not donate to this cause again today. And if he receives requests from multiple
different charities at the same time, he may decide to choose one or donate smaller
amounts to all.

This thesis studies individual donating behavior towards multiple charities over

time, providing new insights into charitable giving and the fundraising process. Through



Chapter 1

cooperation with a number of large charity organizations in the Netherlands, we have
access to individual level data of direct mailings received and donations made for
multiple charities. This gives us the unique opportunity to study dynamic and
competitive effects not only theoretically, but also empirically.

Besides the two main themes that constitute the common thread throughout
this thesis, there is an additional issue of scientific interest. When modeling response to
direct mailings, we have to take into account that charities do not send these mailings
randomly. Instead, they apply target selection techniques, using past behavior variables
to predict future behavior and targeting those individuals that are most likely to
respond. The result of these behavior-driven decision rules is that charitable direct
mailings are endogenous. When modeling the relationship between charitable direct
mailings and donating behavior based on the responses to these endogenously selected
mailings, the parameter estimates will be biased if endogeneity is ignored. In the chapters
of this thesis, we take various approaches to avoid this endogeneity bias.

The second part of the motivation for this thesis is of a societal nature. As
charities send more and more mailings, people may feel overwhelmed or even get
irritated. Indeed, the term “junk mail” is often associated with charitable direct mail
these days. The many contributions in newspapers and magazines devoted to charitable
requests and the annoyance these bring about bespeak the significance of the subject.
For example, a survey by TNS NIPO (2003) revealed that 66% of the Dutch public is
annoyed by the amount of soliciting direct mailings they receive. According to a survey
in the magazine of the Dutch consumers’ association (2005), 43% of the respondents
receive more than one direct mailing a year of the same organization. Of these
individuals, 83% find this annoying or even unacceptable. Another survey in the
magazine “Onze Wereld” (2008) states that 76% of the Dutch public gets irritated
sometimes about charities’ fundraising methods.

For one of the chapters of this thesis, we conducted a survey of our own, in
which respondents were given the possibility to give some extra comments. Many made
use of this opportunity to vent their frustrations. In Table 1.1 we present an overview of
the sources of annoyance that were mentioned over ten times. Of all the complaints, two
of the top three concern the number of direct mailings charities send, with multiple

mailings from the same charity as the ultimate number one.
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Table 1.1: Overview of annoyances concerning charities

Annoyance Frequency
Too many mailings from the same charity 121
Including small presents in the mailings 106
Too many mailings in general 87
Contact by telephone 85
Request for automatic transfer 76
High salaries of management 52
Too many / too fancy brochures 43
Another request shortly after donation 42
Once you have donated, requests keep on coming 38
Too much overhead costs 38
Trust issues (is the money well spent?) 25
Aggressive / sentimental approach 24
No hallmark / shady charities 22
Too many charities 21
Too many charities with the same purpose 17
Extra requests on top of an automatic transfer 17
Exchanging of address data 15
A prescribed amount in a mailing 15

All in all, charities” fundraising methods and direct mailings in particular are
subjects that occupy society. The public opinion appears to become more and more
dominated by negative aspects. From the charities’ point of view, the question is then
whether their direct mailing frequencies perhaps negatively affect donating behavior in
the long run. According to the Dutch consumers’ association survey (2005), half of the
respondents state that they stopped donating to a certain organization out of irritation,
and another 20% state that they considered doing so. As for the survey in the magazine
“Onze Wereld” (2008), 76% of the irritated donators state that this irritation affects
their donating behavior. Hence, people state they will adjust their donating behavior,
but one may wonder if they will truly put their money where their mouth is, that is, keep
it to themselves. After all, in marketing there are myriads of situations where what
people say they will do bears little resemblance to what they actually do. This thesis
therefore studies the effects of charitable direct mailings on donations, based on actual

behavioral data as opposed to self-stated data.
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To summarize, the aim of this thesis is to study donating behavior in response
to direct mailings from multiple organizations over time, in order to contribute to the
charitable giving and direct mailing literature on two important yet under researched
dimensions, and at the same time provide socially relevant insights to charities to guide
their mailing strategies and help increase their revenues. For this we have access to a
unique dataset consisting of the databases of multiple charity organizations, providing
information on direct mailings and donations at the individual level. We also make use
of the data from a direct mailing field experiment we conducted in cooperation with a

number of charities.

1.2 Outline of the thesis

This thesis consists of two parts, which both contain two chapters. The four chapters are
written in such a way that they can be read independently. The first part focuses on
econometric models that describe the effects of charitable direct mailings on donating
behavior. To estimate these models we make use of the databases of a number of
charities, that contain information on all direct mailings sent and donations made at the
individual level. The first chapter in Part I is based on Van Diepen, Donkers and Franses
(2008a). The second part of the thesis focuses on the analysis of a field experiment, in
which we varied the number of charitable direct mailings experimental subjects received
in a single week. The second chapter in Part II is based on Van Diepen, Donkers and
Franses (2008b).

The first chapter of Part I, Chapter 2, proposes a dynamic direct mailing
response model with competitive effects. The model incorporates past direct mailings
and past purchase behavior to map the dynamic competitive interactions amongst the
organizations sending those mailings. We investigate the impact of direct mailings on
the revenues of each organization and its competitors over time. The model accounts for
endogeneity of the mailing decision and for unobserved heterogeneity across
houscholds. Although the model is applicable to any type of organization sending direct
mailings, we consider it in the charitable giving setting. We estimate the model using
data from three large charities on direct mailings and donations at the individual level.
The results show that a charity’s own mailings are short-run substitutes, that is, an extra
mailing cannibalizes the revenues of subsequent mailings. Furthermore, competitive
charitable direct mailings tend to be short-run complements and thus increase the total

pie that is divided among the charities. In the long run these effects die out. The results
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are also interpreted from a behavioral perspective. As charitable mailings differ from
regular mailings in various respects, we describe the implications of a number of
theoretical drivers of donating behavior for the model parameters. We then use the
parameter estimates to examine the practical relevance of these drivers.

The second chapter of Part I, Chapter 3, presents another dynamic model of
individual donating behavior in response to direct mailings of multiple charities. Many
people feel a moral or social obligation to support charitable causes and non-compliance
with this standard can result in feelings of guilt. In this chapter we investigate how such
guilt feelings affect donating behavior over time. We consider the stock of guilt,
representing accumulated feelings of guilt, which grows over time as a result of moral
obligation and also due to for example receiving direct mailings. Making a donation
reduces the stock of guilt, but comes at certain costs. This stock of guilt is known to the
donator when he makes the donating decision, but is unobserved by us. Empirically, we
deal with this by deriving the stationary distribution of guilt, representing the overall
distribution of guilt levels across all individuals and time. We assume that individuals
plan their donations optimally, based on expectations of the mailing behavior of
charities. To be more precise, when individuals decide to respond to a direct mailing,
they are aware that their current decision affects the amount of mailings they will receive
in the future, as a result of target selection. We incorporate this awareness in our model
by allowing individuals to anticipate the consequences of (not) donating on both their
future level of guilt and their future mailing frequency.

The solution of the resulting stochastic dynamic programming model suggests
that when the stock of guilt reaches a certain high level, this drives the individual to
make a donation, thereby reducing their stock of guilt. We estimate this model using a
dataset with records of all direct mailings of and donations to five charities and present a
number of fit statistics, which show that the model fits the data quite well. The
structural model also allows policy experiments, which reveal that there is room for
improvement in the charities’ mailing strategies, where two cases are particularly
relevant. The optimal mailing strategy from the donators’ point of view makes donators
feel better but reduces revenues for the charities. The optimal mailing strategy from the
beneficiaries’ point of view acquires more funds for the charities, but decreases donators’
welfare. The results of the current mailing strategies of the charities are somewhere
between the results of the optimal strategies from both viewpoints, indicating that the

charities seem to be taking both types of stakeholders into account.
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In Part IT we describe the analysis of a field experiment we conducted. Instead
of using naturally occurring data where mailings, and hence observations, are not
randomly selected, and solving this issue using intricate econometric modeling
techniques as we do in Part I, another option is to create new data that does not suffer
from endogeneity. Hence, we induce exogenous variation in the number of mailings that
individuals receive, so that we can draw reliable and unbiased conclusions about the
relations between direct mailings and donating behavior through relatively simple
analyses.

In the first chapter of Part II, Chapter 4, we motivate our field experiment and
describe our experimental design, which we realized with the help of five charities. We
send our experimental subjects different numbers of experimental direct mailings and
we collect information on the actual donations made in response to the experimental
mailings and the responses to subsequent mailings sent out by the charities. This allows
us to study the competitive effects of charitable direct mailings simultaneously, in the
short run and in the long run. An analysis of this unique database reveals that
competitive mailings sent contemporaneously have a negative effect on the response to a
charity’s own mailing, but that this effect does not persist over time. Furthermore,
strong cannibalization effects exist on the donations made to future mailings of the same
charity.

In the second chapter of Part II, Chapter 5, we study the underlying process of
individuals’ response behavior to charitable direct mailings. Individuals may feel
irritated by these mailings, in particular when they receive many. Therefore, we study
the consequences of perceived irritation on stated behavior and on actual behavior.
Target selection by charities likely results in good donators receiving many mailings and
hence they might be most irritated. Thus, besides the direct mailings themselves,
irritation resulting from these direct mailings could also be endogenously determined.
To avoid endogeneity bias, we use the data from our field experiment, which we
combine with a survey to measure irritation. Our analysis reveals that direct mailings do
result in irritation, but surprisingly this affects neither stated nor actual donating
behavior.

In Chapter 6, the final chapter of this thesis, we conclude with an overview of
the individual chapters and our main conclusions, implications, and recommendations

for further research.
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Chapter 2

Dynamic and Competitive Effects of Direct
Mailings:
A Charitable Giving Application

2.1 Introduction

The use of direct marketing (DM) has increased steadily over the past decades, with
companies in the US spending more than 166 billion dollars on DM activities in 2006.
From all direct marketing activities, direct mailings are the most important one,
accounting for about a third of total expenditures in DM (Direct Marketing Association
2007).

Research on response behavior to direct mailing activities would preferably
include both dynamics and competitive interactions. After all, when multiple companies
send multiple communications to individuals, there is likely to be interference and the
response to a given message will be affected by messages received previously (Greyser
1973).

In practice, however, direct mailing studies have typically focused on a static
single-firm context, neglecting potential competitive and long-term effects (e.g. Bult and
Wansbeek 1995). Recently, some attention has been paid to the dynamics of response
behavior at the individual level (e.g. Ansari, Mela and Neslin 2008; Simester et al. 2007)
and corresponding improved mailing strategies (e.g. Elsner, Krafft and Huchzermeier
2004; Goniil and Shi 1998; Goniil and Ter Hofstede 2006; Simester, Sun and Tsitsiklis
2006). However, these studies focus on a single company, and hence ignore competitive

activity. Thus, so far, the direct marketing literature has focused on messages sent by the
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focal firm, and neglected the individual-specific consequences of messages received from
competing firms. The main reason for this appears to be a lack of the necessary data.

Our present study addresses the above two issues by analyzing the dynamic
competitive interactions among direct mailings at the household level. We focus on the
interaction effects between competitors’ mailings on donor behavior, as opposed to
strategic competitive behavior of competing companies. We develop a direct mailing
response model that is applicable to all kinds of direct mailings that elicit a direct
response, such as catalogs, promotional offers, and solicitation letters from charities. The
model explains responses to direct mailings using past direct mailings and past purchase
behavior, implemented through the usual REM variables. As an individual will be more
aware of recent events than of events in the distant past, we adopt a Koyck lag structure
where past events receive less weight (see Ansari, Mela and Neslin (2008) for a recent
application).

To illustrate the use of the model we present an empirical application to
charitable direct mailings. We construct a unique dataset by merging the databases of
three large charity organizations in the Netherlands. This results in houschold level data
on the direct mailings received and the donations made by each household to each
charity. Hence, and this is an important novelty, we are able to empirically study
competitive effects of direct mailings over time.

Charitable mailings differ from regular mailings in various respects. Therefore,
we build on research in marketing and psychology and the charitable giving literature to
form expectations about the dynamic competitive effects of direct mailings, and in
particular charitable direct mailings. Based on our estimation results we will discuss the
practical relevance of various phenomena for competitive charitable direct mailings.

Our main goals can thus be summarized as follows.

1) Establish that competitive interactions exist among direct marketing
communications.

2) Hlustrate the dynamic behavior of these competitive interactions.

3) Develop a parsimonious model that still captures the potential richness

of these competitive dynamics.
4) Describe the implications for the model parameters of a number of
theoretical drivers of donating behavior and use the model to examine

the practical relevance of these drivers.

10



Dynamic and competitive effects of direct mailings: A charitable giving application

The remainder of this chapter is organized as follows. After the introduction,
we motivate why dynamic and competitive effects of direct mailings are important and
discuss the relevant literature. Next, we present the model. After this, we introduce the
application of the model to charitable organizations and discuss the theoretical
framework, followed by a description of the data and our estimation results. We

conclude with potential limitations and future research topics.

2.2 Dynamic and competitive effects

In this section we discuss the challenges marketers face when modeling direct mailing
response behavior. We distinguish two important dimensions: (1) the dynamics of

customer behavior and (2) the interference of competitor activity.

2.2.1 Dynamic effects
Many marketing science studies have paid attention to dynamics. Think, for example, of
the short / long term distinction in Fok et al. (2006), Jedidi, Mela and Gupta (1999)
and Pauwels, Hanssens and Siddarth (2002). Also, the carry-over effect of advertising on
sales has been acknowledged and modeled much earlier, as described, for example, in the
meta-analytic study by Clarke (1976). However, the issue has not received much
attention in the direct marketing literature. Traditionally, both academics and
practitioners have focused on a static context, sidestepping potential long-term effects.
A typical example can be found in the target selection literature and practice where
often a selection is made for a one-event mail-shot without recognizing the overall effect
on individuals (Kestnbaum, Kestnbaum and Ames 1998). But of course, people tend to
(at least partially) remember past events. These memories are then integrated into an
overall attitude, affecting current and future decisions. Hence, omitting dynamics will
generally lead to unreliable results and suboptimal marketing activities. Direct mailing
organizations have to bear in mind that the decision to mail an individual today does
influence the response to future mailings (Campbell et al. 2001; Piersma and Jonker
2004). Campbell et al. (2001) note that cannibalization can occur between successive
mailings and that timing is an important factor in this saturation effect. The more time
between two mailings, the smaller is the saturative impact.

A recent stream of research has acknowledged the importance of the

appropriate number and timing of mailings for individuals over a long-term horizon
(e.g- Elsner, Krafft and Huchzermeier 2004; Goniil and Shi 1998; Goniil and Ter
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Hofstede 2006; Piersma and Jonker 2004), but the exact long-term effect of a company’s
direct mailings on revenues is not immediately clear. On the positive side, repeated
advertising exposures can lead to familiarity and liking of a company and can prevent
forgetting over time (Zajonc 1968; Ziclske 1959). Direct mailings can thus serve as a
reinforcement of the message. Furthermore, sending many mailings increases the
probability that an individual reads the message. The more mailings, the higher is the
probability that at least one mailing will not be overlooked in the large amounts of mail
or simply discarded out of lack of interest at the time of receipt. Finally, each direct mail
has the potential to trigger a purchase that would otherwise not have been made,
thereby enlarging total revenues. However, direct mailings may also have negative long-
run effects.

In a recent survey amongst practitioners in direct marketing, long-term effects
of direct mailings and direct mail induced irritation were suggested as two important
research avenues (Verhoef et al. 2003). Elliott and Speck (1998) show that excessive
direct mailing clutter can lead to a negative attitude, such as irritation, reducing the
effectiveness of the mailings (see also Naik and Piersma (2002)). Also, Campbell et al.
(2001) present an example of a company that recognized the cannibalization that
occurred between essentially redundant mailings. The consequences of this are even
more serious, due to the fact that target selection results in the best customers receiving
the largest number of mailings. If this results in irritation, the company is harming the
relationship with its best customers. Thus, although decreasing marginal returns, or
saturation, to marketing activities are commonplace, even supersaturation could occur
(Leeflang et al. 2000, p. 68). That is, the marginal returns to excessive direct mailings
might in fact be negative. Indeed, a recent study by Simester et al. (2007) has shown that
a higher mailing frequency can result in a loss in total revenues, and that this only
occurred for the company’s best customers who already received many mailings.

Of course, besides the influence of past mailings on today’s behavior, past
purchase behavior is also highly relevant to explain response to direct mailings. Indeed, it
is well known that past behavior is a very good predictor of future behavior (Bult and
Wansbeek 1995; Rossi, McCulloch and Allenby 1996). This is supported by the
frequent application of the Recency, Frequency and Monetary Value (RFM) framework
in marketing response models. In sum, to better understand and exploit consumer

response behavior to direct mailings, dynamics should be taken into consideration.
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2.2.2 Competitive effects

There are studies that incorporate dynamics by acknowledging the importance of the
total number and timing of mailings over a long-term horizon, but none of these
account for competitive activity. Thus, so far, the direct marketing literature has focused
on messages sent by the focal firm, while interference is equally likely to result from
messages received from competing firms (Unnava and Sirdeshmukh 1994; Yoo and
Mandhachitara 2003).

Most researchers would agree that competitive effects are highly relevant to
include in models, but often the lack of data has prevented extensive research in this
area. A company has easy access to information on its own sales, but it is much harder to
gain insight into competitor activity or into individuals’ choice and consideration sets.
This problem has frequently been acknowledged and brought up as a limitation or
further research suggestion (Goniil and Shi 1998; Naik, Mantrala and Sawyer 1998).

Although much research has been devoted to the study of competitive
interference on memory and brand evaluations (D’Souza and Rao 1995; Keller 1991),
little is known about its effects on consumer behavior in general, and on responses to
direct mailings in particular. Some studies present little pieces of information, which at
the least emphasize the importance of thorough research on competitive interactions in
the direct mailing field. For example, Dwyer (1997) concludes that people typically
divide their purchases across a number of competing organizations. For a comprehensive
picture of direct mail competition this is highly relevant, as many people likely receive
mailings from multiple organizations. Furthermore, it is generally believed that own and
cross effects, that is, the effects of a company’s own actions versus its competitors’, differ
and are thus both of importance.

Several studies have shown that competitive interference can severely
undermine the effectiveness of marketing actions (Unnava and Sirdeshmukh 1994).
Therefore, one would generally expect negative competitive effects. An explanation can
be found in the advertising clutter theory, where high advertising frequencies may lead
to irritation and market shrinkage. The potentially negative impact of additional
mailings, established by Simester et al. (2007) for a single firm, could be intensified by
competitive interference. On the other hand, there may be situations where positive
competitive externalities exist. Examples are new products, where competitive

advertising may increase awareness thereby enhancing total sales (Prins and Verhoef
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2007) and new attribute promotion, where competitive advertising may help remember
old attributes thereby better distinguishing the new ones (Jewell and Unnava 2003).
In sum, to understand one’s own effectiveness in direct mailing, one needs to

know what competitors do and have done.

2.3 The model

In this section we present our dynamic model of individual response behavior to direct
mailings of competing companies. We model response behavior as a function of both
promotion history and purchase history, implemented using Recency, Frequency and
Monetary variables. Purchase history refers to what the individual has done in the past
and promotion history refers to what the direct mailing organizations have done in the
past (Elsner, Krafft and Huchzermeier 2004).

The key elements of our model originate from the following assumptions. Each
time an individual receives a direct mail, he decides whether he will respond or not and,
if so, with what amount. We consider the prototypical individual who, upon receiving a
direct mailing, instantly makes the response decision (see also Colombo and Jiang
(1999)). The decision made is thus a response/non-response decision to a particular
mailing, and not a choice between companies. In addition, our model does not explicitly
model forward looking behavior or a budget restriction. Note that we assume that two
mailings do not arrive at exactly the same time. As always, individuals are likely to vary in
their response behavior. We accommodate for this by incorporating heterogeneity, that
is, individual-specific parameters, thereby better capturing the true but unknown
underlying decision processes.

Each individual receives a different number of mailings over time. We model
individual 7's response decision at mailing event 7 =1,...,7, using a Tobit-2 specification
(Amemiya 1985, p. 385). Thus, we assume that the individual jointly decides whether to
respond or not and, if so, with what amount. Although modeling both response and
amount may seem like a logical step, in the direct mailing literature the focus is mostly
on modeling response incidence only (recent exceptions can be found in Géniil and Ter
Hofstede (2006) and Simester et al. (2007)).

We expect that the response decision today is influenced by all mailing events in
the past, although it is likely that the effect is larger the more recent is the event, as
people tend to forget past events over time (Zielske 1959). In other words, the effect of

an event is diminishing over time. We distinguish between own effects and cross effects,
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as, for example, past mailings from the company that has sent today’s mailing may affect
today’s decision differently than mailings from other companies.

Let R beabinary variable to indicate whether individual 7 responds at mailing
event 7 or not. Furthermore, 4, indicates the natural logarithm of the amount
individual 7 spends at mailing event 7 conditional on the decision to respond. Let R_
be the latent variable related to R and 4, the censored variable related to A4, , where

ir’

‘ censored” means partially observed and partidly latent. Note that we take the natural
logarithm of the amount to ensure positive amount predictions. In our model we

include as explanatory variables representing the purchase history the REM variables

own other
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i
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other
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romotion history we include the variables mailing frequency (mailings’” and
p ry g 1Ireq y 85,7

other
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mailings’””), also based on the RFM structure. In addition, we include some quadratic

terms to account for nonlinearities. Our Tobit-2 model then reads as:
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with C = {own, other} and where &, and &, represent unobserved factors that
influence the response decision and amount, respectively. Furthermore,
(€xir s €43, )~IN(0, Z,) with the usual restriction that X, = 1 for identification of the
response equation. The subscripts R and A indicate that the parameters are equation-
specific. Previous studies suggest that decisions on whether or not to donate may be
influenced differently by the same variables than decisions on how much to donate. For
example, it has been found that past amounts have little explanatory power in the
response equation, but are highly relevant in the amount equation (Donkers et al. 2006;
Piersma and Jonker 2004).

To define our explanatory variables we introduce some additional notation. Let
t,, denote the calendar time of mailing event 7 for individual 7. Then Az, _=¢, —z, is
the number of time periods elapsed between event s and 7. Hence, for 7>5, Az, isa
measure of the recency of event s at the time mailing 7 is received. Also, we introduce

c
ST

the dummy mail},_, ce{own, other}, to indicate that the mailing individual 7 received at
mailing event s was sent by the same vs. a competing company as the mailing at event .

To account for the effects of forgetting we apply a multivariate finite duration
adjustment of the geometric lag, or Koyck, model with unequally spaced observations,
similar to Ansari, Mela and Neslin (2008). Thus, we discount each mailing event s by its
recency Az, placing higher weights on more recent events. We estimate the decay
parameters A in the explanatory variables, allowing them to be different for mailings,
responses and amounts, indicated by the lower case subscripts 72, » and 4. They are not
equation-specific and are the same for own and competitive variables, as these represent
forgetting behavior. In Table 2.1 we present how our explanatory variables are
constructed.

As an example, to construct the variable resprec; , ce{own, other}, we sum over
all events before event 7 to which individual 7 actually responded (R, = 1) to obtain the

discounted number of past responses for either the mailing company itself ( mail}” = 1)

8T
or the competition (mail?”” = 1). We consider this a recency measure because,
conditional on the individual’s general response tendency, this term is small if the last
response was long ago, as the variable diminishes over time through the decay parameter
when no new response is added. Furthermore, if the last response was very recent, this

term is large.
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Table 2.1: Explanatory variables

Variable Equation
.- ¢ =1
mailings] > j,mAf szmail
s=1
¢ -1
resprate;_ > ,LAfz‘sr R mail
s=1
7—1
>, Miremail,,
s=1
¢ -1
resprec, > /17& ist Rijmailf.ﬂ
s=1
c 7—1
amav,_ S A AMie 4 mail°
] a s ST
—
7-1
3 ,’LﬂAtisrRl_smailf.ﬂ
s=1
c 7-1
amrec, 51, Moe 4, mail,,

s=1

Note: ., 2, and A, will be estimated alongside all other parameters

2.3.1 Unobserved heterogeneity

We specify individual-specific random effects for model intercepts, mailing and past
behavior variables, so that individual-specific inference can be made. All random effects
may be correlated both within and across equations. We use Bayesian estimation
methods, where we model unobserved heterogeneity with a multivariate normal
distribution. We apply Markov Chain Monte Carlo (MCMC) techniques to estimate
the model. To obtain draws from the posterior distributions for the model parameters,
we use the Gibbs sampling technique of Geman and Geman (1984). Furthermore, we
make use of data augmentation (Tanner and Wong 1987) for the latent variables in the
model. We specify weakly informative priors for the model parameters. Finally, when a
full conditional posterior distribution is of unknown form, we use the Metropolis-
Hastings algorithm (Chib and Greenberg 1995). For further sampling details, such as
prior and full conditional distributions, see Appendix 2.A.
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2.3.2 Endogeneity of mailings

Direct marketers often use target selection techniques to decide to which subjects they
will send a direct mailing. They do not just send mailings randomly or to everyone, but
they estimate the likelihood that each prospect will respond, and select prospects with
high response probabilities. The idea behind target selection techniques is that past
behavior predicts future behavior, so that people who have frequently responded in the
past will have a high probability to be selected again in the future. Or, the good
customers receive more mailings. Thus, the mailing decision of a company depends on
the responsiveness of a customer, making the direct mailings he receives endogenous. As
Donkers et al. (2006) show, ignoring the endogeneity of mailings results in biased
parameter estimates. We apply the methodology developed by Manchanda, Rossi and
Chintagunta (2004) to overcome this issue. This involves simultancously estimating
both our Tobit-2 model for the response decision and the mailing strategy models for all
companies. We implement a probit model for a company’s weekly mailing decision as a
function of the individual-specific parameters. Furthermore, we include week dummies
in the mail decision model to control for common events (for example a Christmas

mailing). See Appendix 2.A for more estimation details.

2.4 Dynamic and competitive effects for charities

We apply our model to donating behavior to charities, as direct mailing forms an
important part of charitable fundraising activity. Indeed, one of the main sectors
sending direct mail to consumers is the charity sector (Francis and Holland 1999).
Furthermore, as people often receive many mailings of various charities in a short period
of time, this is also a setting where competition is highly relevant. Finally, in a recent
review on charitable literature, Andreoni (2006) explicitly indicates that both the
dynamic and the competitive aspects of fundraising and charitable giving are important
unexplored areas.

Although charitable direct mail and consumer marketing are similar in many
aspects (Diamond and Gooding-Williams 2002), there are also differences in the
decision process associated with the different types of mailings (Bendapudi, Singh and
Bendapudi 1996). In this section we form expectations about the dynamic competitive
effects among charitable direct mailings based on the literature on charitable giving and

on research in marketing and psychology. We introduce a number of different

18



Dynamic and competitive effects of direct mailings: A charitable giving application

theoretical drivers of charitable giving and describe their potential implications for our
model parameters.

We start with a discussion of the effects of past mailings on the donating
decision. Charitable direct mail has much in common with other types of direct mail
and we can draw on the general direct mailing literature for many issues. Certain aspects
of charitable giving are however rather specific to this context. The main difference
between charitable direct mail and * for profit direct mail (the kind that tries to sell
something) is that with charitable mailings there are no obvious immediate personal
benefits of responding for the recipient (Rothschild 1979). Instead, their sense of
obligation is called upon. As individuals do not like being confronted with an appeal
(Diamond and Noble 2001), their tendency to get irritated by high charitable mail
frequencies may be much stronger than with regular direct mail. While with regular mail
they simply lose interest and stop reading, resulting in the diminishing marginal returns
that are typical for the boredom effect, excessive charitable direct mail could cause so
much irritation that response and donations in fact decrease. People might develop
defensive strategies against charitable direct mailings (Diamond and Noble 2001).
Indeed, Francis and Holland (1999) show that consumers have much stronger feelings
about charitable direct mail than other types of direct mail and that charitable direct
mail results in more irritation.

The negative effect of a charity’s direct mailings will be intensified even further
by the competition. Potential donators feel overwhelmed by so many solicitations from
so many charities (Abdy and Barclay 2001; Sargeant and Kihler 1999). Advertising
clutter theory then suggests that a negative attitude is formed against an entire medium
or sector (Elliott and Speck 1998), in our case charitable direct mail. Andreoni (2006)
refers to this as “donor fatigue”. Besides the general effectiveness-reducing effect of
competitive mailings, they will thus increase irritation by adding to the total mailing
volume. Therefore, the effects of irritation suggest that both own and competitive
mailings will have a negative effect on the donating decision.

At the same time, each charitable direct mail could trigger a donation that
otherwise would not have been made, thereby enlarging revenues. So, at least the
charity’s own mailings have a positive effect on response (which of course is what
charitable organizations hope and generally assume, judging by their high mailing

frequencies).
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Bearing in mind that there are no obvious benefits to making a donation, one
may wonder how the persuasion process of a charitable direct mail works. Because
charitable direct mailings appeal to the sense of obligation and moral standards,
individuals may feel guilty if they do not make a donation. In fact, guilt has been well
established as an important driver of charitable donating (see Andreoni (1990) and
Sargeant (1999) for example). Assuming that people remember past (mailing) events,
one could imagine that each letter creates some feeling of guilt of not donating, building
up total feelings of guilt. Furthermore, the larger the guilt feeling, the higher is the
inclination to donate. This notion of guilt as a driver of charitable giving implies that
charitable mailings have a positive effect on response. This holds both for own and
competitive mailings. A mailing of one charity might increase guilt enough for the
household to donate to a subsequent solicitation of another charity. Hence, positive
externalities could exist.

Summarizing, it is unclear a priori which effect past charitable direct mailings
have on the response to today’s solicitation. Both the effect of the charity’s own mailings
and of the competition can go both ways.

Next, we discuss the effects of past donating behavior on the donating decision.
Above we described how charitable direct mailings may cause feelings of guilt. Indeed it
has been frequently noted that 7oz donating can make someone feel guilty (Bendapudi,
Singh and Bendapudi 1996; Bennett 2003). Furthermore, guilt can act as a behavioral
motivation, in the sense that individuals who feel guilty will try to alleviate their guilt by
engaging in compliant and altruistic behavior (Bendapudi, Singh and Bendapudi 1996;
Burnett and Lunsford 1994; Huhmann and Brotherton 1997). We propose that, as
people remember past events, total feelings of guilt build up over time, only to be
relieved when a donation is made. The act of giving reduces guilt. As an indication that
there is indeed a dynamic component to guilt, Dahl, Honea and Manchanda (2003)
remark that individuals with guilt feelings concerning charity try to compensate by
promising to make a donation in the future. Bendapudi, Singh and Bendapudi (1996)
state that the donation decision depends on a cost-benefit analysis. Applied to this
context, benefits consist of guilt relief and costs include financial costs (money donated),
physical costs (effort of donating) and opportunity costs (the fact that contributions to
charity cannot be spent on something else). This implies that an individual will only
donate if guilt exceeds a certain threshold. Thus, if an individual donated recently, his

guilt and thus his inclination to donate again today will be low (see also Diamond and
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Noble (2001)). Recency of the last donation therefore has a negative effect on the
likelihood of responding.

The idea of the guilt relief is closely related to image management and the
concept of licensing (Khan and Dhar 2006; Monin and Miller 2001). In this context,
licensing means that a prior decision that activates a positive self-image, subsequently
licenses a more selfish decision. Thus, an individual that has recently donated feels
justified not to donate for a while, based on moral credentials. This notion of licensing
/guilt relief applies to both own and competitive mailings, as we assume that people
develop feelings of guilt towards charity in general, as opposed to specific organizations.

On the other hand, if an individual has not donated to a charity for a very long
time, there is a good chance he has defected in the sense that he stopped being a donator
to the charity. This would imply that the recency of response to a charity’s own mailings
in fact has a positive effect on the likelihood of responding. Overall, there could be an
inverse-U shaped effect of recency on current donating behavior, with very recent and
distant last donations having a negative effect relative to intermediate values of recency.

Next, we discuss the effects of attitudes on the donating decision, as it is
generally agreed that consumer attitudes influence consumer behavior (Fishbein and
Ajzen 1975). We distinguish two dimensions: (1) the attitude towards charitable
organizations and donating in general and (2) charity-specific attitudes, measuring the
attitude towards one charity relative to the others.

In the charitable giving literature it is well established that certain people have a
more favorable attitude towards charities than others and generally donate more than
others. They are more generous. Generosity is a character trait that tends to be stable
over time, implying that past response rates and average amounts positively affect the
donating decision today. This holds for a charity’s own past donations, but also for
donations to the competition. Frequent and large past donations to both own and
competitive mailings indicate a generous individual who will also donate generously
today.

Next, attitude towards a specific charity is an important driver of the donations
to that charity (Diamond and Gooding-Williams 2002) so that past response rate and
donations again have a positive effect on the donation to the same charity today. The
difference with the generosity driver lies in the competitive effects. We propose that an
individual with a relatively positive attitude towards a certain charity will have a

relatively negative attitude towards competitive charities. Thus, competition among
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charities implies that high response rates and amounts at the competition have a
negative effect on the donating decision.

Finally we argue that there are important behavioral patterns underlying
donating behavior. Whereas attitudes drive the total amount of money donated,
behavioral patterns determine how that money is donated. If an individual has a certain
amount to spend on charity in a given time period, say a year, he can make for example
one large donation, a few moderate ones or many even smaller ones. Define a giving
pattern as a way in which people can donate a fixed total amount in response to a given
number of mailings. A giving pattern can then be characterized by ecither the frequency
of donation or the average donation. A low frequency implies a high average amount per
donation and vice versa. We expect each individual to have his own giving pattern that is
stable across charities and time. Some people like to give a little bit very often, while
others prefer to make a large donation occasionally, resulting in a continuum of possible
giving patterns. The existence of giving patterns then suggests that the past response rate
has a positive effect on today’s response decision but a negative effect on today’s amount,
and vice versa for past average amount. As giving patterns are not charity-specific, these
relationships are also expected to hold for response rates and average amount donated to
other charities.

The implications that giving patterns, guilt buildup, and the other drivers of
donating behavior have on the signs of the effects of our model variables are summarized
in Table 2.2. For some variables we have multiple drivers affecting their influence,
making it hard to identify the precise role of each driver. For most variables, however, we
are able to determine the most important driver underlying their influence, based on the
sign of their influence. The final column in Table 2.2 already preludes our empirical

findings, indicating which drivers appear to dominate.

2.5 Data

For this research we have a unique dataset at our disposal. It consists of the databases of
three large charity organizations in the Netherlands that are active in the health sector
and that are keen on gaining insight into their competitive interactions. These charities
are three of the largest charities in the health sector, representing almost 50% of the total
revenues from direct mail. In their databases, the charities track their donators by

recording who gave what and when.
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Table 2.3: Descriptive statistics of the individuals per year

Charity 1 Charity 2 Charity 3
mean std. error mean std. error mean std. error
# mailings 3.83 1.41 3.87 2.69 3.25 1.67
# responses 0.73 0.86 0.46 0.80 0.54 0.73
total donation (€) 8.48 15.08 5.36 15.03 5.75 10.18

This means we have revealed preference data, that is, we have individual records of
actual response behavior to competing organizations, which enable investigation of
donating to multiple charities and hence competitive interactions between different
charities. The relevant information that is generally available for each individual in the

database of a particular charity organization includes the following:

. name of the respondent
= complete address of the respondent
= for each soliciting mailing that has been sent:

+ date of the mailing

+ amount donated (if the individual responded)
Using the name and address data, we connect the three databases so that we can track
for each individual when he received a mailing from one of the three charities and his
exact response behavior towards these competing organizations.

We have five years of data at our disposal on donations to the three health
charities. As they requested to remain anonymous we call them charity 1, 2 and 3. The
observation period is January 2002 - December 2006. From the millions of individuals
in the database we randomly select 5000 individuals. In this sample, 3985 individuals
receive mailings from one charity during our observation period, 978 of two charities,
and 37 of three charities. Furthermore, 1466 individuals receive mailings from charity 1,
3881 from charity 2 and 705 from charity 3.

For each individual in our sample we use an individual start-up period. This is
one year after the first date each charity (that mails him during the data period) has sent
a mailing. This enables us to compute reasonable initial values of the explanatory
variables. The remainder of the data is used as the estimation sample. See Table 2.3 for
some descriptives of the full sample. The overall response rate is 0.142, so people on
average respond to about one out of seven mailings, although this varies somewhat

across charities. This may seem high for direct mailings but personal communication
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with the relevant fund managers confirmed this is actually a reasonable response rate for
mailings to donators on the house list. Excluding start-up, people receive around five
mailings a year from these three charities (which is much less than the sum of the means

across charities in Table 2.3, as not all individuals receive mailings from all charities).

2.6 Empirical results

To investigate the effects of mailing actions and the competitive interactions between
charity 1, 2 and 3, we estimate the model parameters. We apply MCMC techniques to

obtain draws from the posterior distributions of the parameters.

2.6.1 Estimation results

Using the Gibbs sampling technique of Geman and Geman (1984) we estimate our
model, where we use 40000 iterations as burn-in. After the chain has converged, we
retain every tenth iteration of the next 40000 iterations to obtain an approximately
random sample from the posterior distribution. Our posterior results are based on the
resulting 4000 draws. In Table 2.4 we present the posterior means of the effects of our
variables in both the response and the amount equation, where posterior standard
deviations are in parentheses. Below we will discuss the results and the implications for

the drivers of charitable giving.

Drivers of charitable giving

The effect of mailings on response to a mailing of the same charity is significantly
negative (-0.211). Thus, each extra mailing a charity sends to an individual negatively
affects the probability that this individual will respond to future mailings, suggesting
irritation. Also, the effect of the square of mailings is significantly negative (-0.132),
implying that high mailing frequencies irritate more. Hence, we find evidence that
irritation plays a role for own mailings.

For competitive mailings, the main effect is significantly positive (0.100),
confirming that guilt buildup drives response. However, the squared effect is
significantly negative (-0.073) so that small numbers of competitive mailings have a
positive effect by inducing guilt but larger numbers have a negative effect, suggesting
irritation caused by too many mailings. Thus, it seems that a little competition among

charities can be reinforcing, but too much may be detrimental.
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Table 2.4: Posterior means and standard deviations of variable effects

Ex;?lanatory Respo'nse Am01'1nt Decay
variables equation equation
Constant B -1.359* (0.020) 1.177** (0.024)
- B 02117 (0.038) -0.113* (0.041) A, 0.001° (2.62¢-4)
Mailings "
B 0100 (0.058) 0.050  (0.040)
N B 20132 (0.026) -0.016  (0.026)
Mailings®
L -0.073*  (0.041) -0.028  (0.033)
Response i 0.484** (0.050) 0.043 (0.071) A, 0.247* (0.013)
rate Sy 0.047  (0.074) -0.031  (0.048)
Response B 0.352* (0.061) -0.491** (0.067)
recency Bt 0.118* (0.048) -0.290** (0.051)
Response b -0.004  (0.025) 0.031 (0.019)
recency’ Psher 0.033  (0.022) 0.011 (0.019)
Average Ao 0133 (0.021) 0433 (0.025) A, 0.262° (0.011)
amount P 0.039* (0.019) 0.034* (0.016)
Amount s -0.138* (0.024) 0.197* (0.024)
recency L -0.019  (0.024)  0.136** (0.025)

*,**: Zero not contained in 95%, 99% Highest Posterior Density region, respectively.
% Testing for significance is not relevant as implementation of the logit transformation

automatically leads to exclusion of 0.

Regarding the amount donated, we find that own mailings have a negative

effect (-0.113), implying irritation, but mailings mainly affect the response decision.

This seems plausible, as for example irritation would cause people to ignore charitable

mailings entirely (cf. Diamond and Noble (2001)), instead of making a smaller

donation.

For recency of response, we find a significantly positive main effect on response

incidence (0.352), implying defection. If an individual last donated long ago, he has a

low response probability, suggesting he has stopped being a donator to the charity. We

also find a significantly positive main effect of recency of other responses (0.118), which
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we did not anticipate. If an individual’s last donation to other charities was long ago, he
has a low response probability, indicating he has stopped being a donator altogether, for
example because he has died. Surprisingly, we find that the licensing/guilt relief effect
mainly manifests itself through the effect of recency on amount, both from own (-
0.491) and other responses (-0.290). An individual that has donated recently appears to
feel licensed to donate a smaller amount to the current mailing, instead of not donating
atall.

Next, we describe the effects of response rate and average amount, which
concern multiple drivers. Separately, the giving patterns imply positive effects of
response on response ( Sy, , say RR) and amount on amount ( 5 , say A4) and negative
effects of response on amount ( 5, , say RA4) and amount on response ( Sy, say AR).
However, since generosity and competition are also affecting these relationships,
establishing the existence of giving patterns is not that straightforward. To determine
whether giving patterns indeed exist, we note that, after allowing for generosity and
competition effects, it must still hold that RR>RA and AR<AA. Still, we cannot directly
compare these effects since they concern different equations with different scales. A
trivial comparison is obtained when RR and A4 are both positive and R4 and AR are
both negative. In case all effects are positive, the two conditions can be integrated into
(RA-AR)/(AA-RR)<1, which is insensitive to scaling effects, so it can be used for
testing. For other cases, we cannot derive a condition to test exactly, due to sign changes
in the equations. Now, for own effects, 71.6% of the draws satisty one of the two
conditions where the effect of giving patterns can be verified. All these draws display the
hypothesized pattern, demonstrating the presence of giving patterns with fairly high
confidence. For other effects, we can only verify the implied patterns for 25.9% of the
draws, resulting in unreliable inference. However, the fact that 82.3% of these draws
display the hypothesized pattern suggests that giving patterns are stable across charities
and thus also hold for competitive donations.

Now, besides giving patterns, attitude effects can play a role. As we find a
significantly positive effect of both own and other amount on response (0.133 and
0.039), which would be negative if giving patterns were the only driving force, some
attitude effects are present. Based on this alone, we cannot distinguish whether the
positive effect is charity-specific or caused by general generosity. However, general
generosity would imply equal own and other effects. Since own effects are clearly larger

than other effects, we conclude that results are caused (at least partly) by charity-specific
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attitudes, or, we find evidence for the competition driver. Finally, note that particularly
the own effect of amount on amount (0.433) is quite substantial, which is plausible as

donation sizes tend to be rather stable over time.

Decay parameters

Next, we consider the decay parameters for mailings, responses and amounts (see right-
hand side panel of Table 2.4). Through the decay parameter the effect of, for example, a
mailing decreases over time. Although the decay parameter for mailings 4, may seem
very small at first sight (0.001), we have to keep in mind that these estimates are per
year. Thus, if we consider for example the weekly and monthly decay rates for mailings
we find that they are still 0.87 and 0.54, respectively. Hence, a mailing is half forgotten
after a month. An alternative interpretation is that ten mailings only feel like five
mailings a month later. Nonetheless, after a year a direct mailing is almost completely
forgotten and its effect is negligible. Past response behavior is much more persistent than
past mailings however, as after a year both a past response and a past amount are still in
people’s memory for around a fourth, according to the model parameters (0.247 and
0.262). Or, after a year, the effect of a response or amount has decreased to about one

fourth of the instantaneous effect.

Heterogeneity

Up till now we have discussed the effects at the posterior means of the parameter values.
However, there is heterogeneity across individuals. In Table 2.5 we present the posterior
mean of the variance in the random effects for the various model variables, indicating
the variation in effects across individuals. As the random effects may be highly dispersed,
the story may be quite different for some individuals than for others. For example, the
competitive effect of response on response is not significant at the population level at a
posterior mean of 0.047, but the 95% credible interval for the random effects that
excludes 2.5% of the lowest and 2.5% of the highest individual parameter estimates,
ranges from -0.21 to 0.39. Thus, on the one hand, the competitive response rate has a
substantial negative effect on response probability, suggesting loyalty towards the
competition for some individuals. On the other hand, the competitive response rate
increases the response probability to future mailings for other individuals, for example

reflecting that general generosity dominates for these individuals.
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Table 2.5: Variance across individuals

Response  Amount

Constant 0.155 0.171
Mailings own 0.061 0.072
other 0.017 0.015
Mailings own 0.024 0.018
other 0.008 0.006
Response own 0.729 1.112
other 0.237 0.403
Response recency  own 0.353 0.553
other 0.044 0.067
Response recency” own 0.054 0.016
other 0.011 0.003
Amount own 0.146 0.475
other 0.013 0.016
Amount recency  own 0.059 0.065
other 0.011 0.014

Endogeneity

As explained above, we have corrected for potential endogeneity bias by estimating a
model for each charity’s mailing strategy alongside our Tobit-2 model for the donating
decision (cf. Manchanda, Rossi and Chintagunta (2004)). We modeled a charity’s
weekly mailing decision as a function of the individual-specific parameters and week
dummies. The parameter estimates can be found in Appendix 2.B. The results show that
the charities target individuals with high response propensities, as is also frequently
described in the direct marketing literature. Furthermore, charities do not take donated
amounts into account in their mailing decisions, which is confirmed by our discussions
with several fund managers. As for the week dummies, we find that charity 3 sends its
mailings in very specific weeks, while the other two spread out their campaigns over
multiple weeks. All charities send relatively large mailing volumes towards the end of the
year, which is the only distinctive common mailing moment in our data.

To investigate the impact of the endogeneity bias correction on the estimation
results, we have estimated the model without this correction as well. The estimation
results can be found in Appendix 2.C. We find substantial differences: without the
correction fewer variables are significant and at the same time other effects are highly

overestimated. For example, the impact of recent responses is much stronger without
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the endogeneity correction. As we find clear evidence for target selection by the

charities, the results of the model with the correction should be favored.

2.6.2 Revenue implications of an extra mailing

Even though the separate posterior mean effects are quite clear-cut and straightforward
to interpret, the explanatory variables are all interrelated and non-linear in the decay
parameters and therefore their overall effect on response to a mailing is not immediately
apparent. For example, a higher number of mailings in the past tends to lower today’s
response probability to the same charity. At the same time a higher number of past
mailings implies a higher number of past responses (Elsner, Krafft and Huchzermeier
2004), which in turn increases the probability of response to a mailing today. In short,
each mailing triggers a process, which affects subsequent mailing events. Furthermore, as
we allow for heterogeneity in the parameters in our model, there may be certain patterns
in response behavior that cannot be identified based on these population-averaged
estimates alone. Thus, to get a clear view of all dynamic effects, we compute impulse
response functions (IRF’s), which track the consequences of one extra mailing, the
impulse, for response and amount on subsequent mailing events.

Averaging the responses to impulses on different moments in time would result
in an approximation of the effect of an extra mailing. However, choosing the impulse
dates randomly would not be realistic, as not every point in time is a plausible candidate
for sending an extra mailing. For example, charities would never (intentionally) send
two direct mailings on one day, nor on consecutive days. Thus, to stay as close to the
actual mailing strategies as possible, we opt for the following solution. Instead of adding
an extra mailing on various days and averaging results, we remove an existing mailing
and simulate the difference in response propensity and donated amount on subsequent
events. This way, it is as if the mailing sequence minus the removed mailing forms the
baseline, and the removed mailing the impulse. We follow this procedure for all existing
mailings within a certain period, resulting in estimates for the effect of an extra mailing,
with the mailing strategy corresponding to the actual strategies used by the charities.

We divide our five year time span in two parts for each individual, an individual
start-up period, as described above, and an impulse period that varies over individuals in
line with the varying start-up period. The impulse period ends two years before the end

of our observation period, to ensure a two year simulation period for each impulse.
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Figure 2.1: IRF for amount donated to charity 2

Now, we compute donator-specific IRF’s by simulating response behavior for each draw
of the individual parameter estimates'. This simulated behavior is then averaged over
1000 draws of the individual parameter estimates and over 25 draws from the error
distribution to obtain average response probabilities and amounts donated. Now, an
extra direct mailing has an immediate effect, which is the response to the mailing itself,
but it also sets a process in motion that indirectly affects all subsequent mailing events.

Figure 2.1 presents the (kernel-smoothed) average IRF for the donated amount
per individual to charity 2, as an example. We do not show the immediate effect, that is,
the response to the impulse mailing itself. Due to the relative magnitude of this effect
compared to subsequent effects, this would make the graph rather uninformative. The
solid line represents the effect of an impulse of a mailing of charity 2 according to its
mailing strategy on the average individual amount donated to charity 2 over time. In
addition, the effects of extra mailings of the competing charities on the average
individual donation to charity 2 are represented by the two dashed lines.

We find that the own effect is larger than competitive effects, but competitive
interactions do exist. An extra mailing of a competing charity positively affects the
amount donated to charity 2, possibly due to guilt creation. The effect of an impulse of

charity 1 is much larger than that of charity 3, and both effects diminish over time.

! As some parameter values led to explosive behavior of the responses over time, we restricted the
amount donated per mailing to twice the maximum amount donated by the individual during
our data period.
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Table 2.6: Immediate, indirect and net effects of an extra mailing on revenues in Euros

Immediate

Indirect effects Net effect
effect

Charity 1 ~ Charity2  Charity 3

236535 -586.42*  793.92* 43.80  1778.93*
Charity ] (6346)  (306.80)  (411.71)  (88.69)  (342.51)
2479%  33.56% 1.85%  75.21%

2931.14* 13557  -155.58 3330 2775.56*
Charity2  (73.63)  (272.07)  (566.04)  (63.59)  (603.73)
463%  -531% 1.14%  94.69%

71126 1571 17132 -163.05 548.21*
Charity3  (41.00)  (58.60)  (219.28)  (11839)  (132.23)
221%  24.09%  -22.92%  77.08%

* **. Zero not contained in 95%, 99% Highest Posterior Density region, respectively.

We define the indirect effects as the sum of effects across all individuals over
two years after, and not including, the impulse, where we apply an annual discount rate
of 10%. Thus, an extra mailing has an indirect own effect, which is the total effect on
subsequent mailing events of the same charity, and indirect cross effects, representing
the total effect on subsequent mailing events of the other charities. Although we did not
depict it for reasons of clarity, an extra mailing also clearly has an immediate effect,
which we defined as the response to the impulse mailing itself. By definition, there are
no immediate cross effects.

In Table 2.6 we present the immediate and indirect effects of an extra mailing
by each of the three charities on the revenues in Euros. That is, the numbers represent
the extra donated amount across all individuals over two years, generated by an extra
mailing in accordance with actual mailing strategies, compared to the situation without
the extra mailing. Furthermore, we present the net effect of an extra mailing, computed
as the sum of the immediate effect and the indirect own effects for all charities. Standard
errors based on variation in expected effects in our sample of draws of individual
parameter estimates are in parentheses. The indirect and net effects are also presented as
percentages of the immediate effect.

Table 2.6 should be read as follows. The rows represent the charity sending the

“impulse” mailing, and the columns the charities for which we compute the effects.

32



Dynamic and competitive effects of direct mailings: A charitable giving application

Thus, if charity 1 sends an extra mailing to the donators in our sample according to its
mailing strategy, this results in an immediate gain of €2365.35, for example. As a
benchmark, we note that the average total yearly revenues in our sample of 5000
individuals is €12280.47 for charity 1, €19646.34 for charity 2 and €3224.47 for charity
3. Thus, an extra mailing will result in around 15-22% of the total yearly revenues.
Although this may seem high for US standards, charities in the Netherlands have a
much lower mailing frequency. As people receive on average three to four mailings a year
from these charities (see Table 2.3), revenue increases of this size could be expected and
are in line with decreasing marginal returns.

For all charities we find significant positive immediate effects, the donations to
the extra mailing. However, a direct mailing also has a cannibalization effect, the
indirect own effect. People donate less to subsequent mailings of the same charity, since
they have already donated to the extra mailing. Indeed, all charities have a negative
indirect own effect with up to a quarter of the revenues cancelled out within two years,
although standard errors are quite high. The cross effects reflect competitive
interactions. We find that these competitive effects vary in size, possibly due to
differences in database compositions and mailing strategies, but that they are
consistently positive. Finally, note that the effect sizes across charities correspond
roughly to the size of each of the charities.

As shown by Figure 2.1, the effects of a mailing on charities’ future revenues
vary over time, with most of the indirect effects not differing significantly from zero. We
investigate these effects in more detail by breaking down the indirect revenues into four
periods of six months in Table 2.7. Some clear patterns arise from these results. First, for
all three charities we find that their mailings result in a strong initial decline in response
behavior in the first six months after the extra mailing followed by an improvement; the
negative effect dies out or even becomes positive in the long run. However, only the
negative effects in the first six months are significant. The cannibalization effect is thus
strong in the short run and decreases over time. Next, concerning the competitive
effects, we find that competitive mailings have a positive effect in the short run, that is
quite substantial in some cases and for charity 1 on charity 2 also significant. All cross-
effects die out in the long run. Thus, charities tend to be short-run complements, in that
they positively affect and support one another, and this effect diminishes over time. This
is supported by the fact that the sum of all cross effects in the first half year is

significantly different from zero.
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Table 2.7: Indirect effects of an extra mailing on revenues in Euros over time

Charity 1 Charity 2 Charity 3
I"half 2™half 3half 4%half 1vhalf 2"half 3%half 4%half 1%half 2"half 3“half 4" half
year year year year year year year year year year year year

Charity -673.93* -15.62 5925 43.88 307.05" 193.93* 15946 13347 19.66 1034 942  4.39
1 (100.10) (83.66) (80.11) (63.34) (127.14) (107.91) (105.92) (91.13) (32.27) (27.96) (20.78) (18.66)

Charity 7823  25.18 2810 406 -803.90™ 22006 24209 18618 11.81  9.03 838 408
2 (91.65) (75.63) (66.19) (55.22) (167.28) (156.91) (155.10) (126.85) (19.43) (19.25) (16.78) (12.33)

Charity 295 532 527 216 5283  S155 4195 2499 -163.87* -7.93 -140  10.14
3 (17.39) (15.19) (17.24) (11.67) (59.75) (71.82) (56.00) (3640) (42.54) (39.36) (28.35) (26.13)

*,**: Zero not contained in 95%, 99% Highest Posterior Density region, respectively.
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Table 2.8: Net effect of an extra mailing on revenues in Euros

Two competitors*  One competitor No competition

1778.93 1809.47 2353.45

Charity 1 (342.51) (350.18) (771.97)
1.72% 32.30%

2775.56 2731.23 1743.50

Charity 2 (603.73) (565.66) (656.65)

-1.60% -37.18%
548.21 475.42 536.01

Charity 3 (132.23) (122.87) (248.16)
-13.28% -2.23%

% Effects with two competitors taken from Table 2.6

Since not all charities are included, the data do not cover all competition. To
shed some light on the potential bias this may cause, we estimate the model without
competitive effects and also a model for each combination of two charities, instead of all
three. The parameter estimates can be found in Appendices 2.D and 2.E. To design a
mailing strategy the charities should consider the net effect of a mailing, which is the
sum of the immediate effect and the own indirect effect. In this way long-term effects
are taken into account. In Table 2.8 we summarize the net effect of a mailing for all
three charities for 1) the full model, 2) the model with only the largest competitor
(defined as the competitor with the highest yearly revenues) and 3) the model with no
competition. We also report standard errors and the percentage changes of these
models’ results relative to the full model results.

The predictions of the model with one competitor are relatively close to the
model with all competitors. As long as competition is accounted for, the results appear
fairly robust with respect to the number of competitors included in the model.
However, we find that ignoring competitive effects generally results in large deviations
from the full model results. The bias varies from an underestimation of 37% to an
overestimation 32%, likely resulting in faulty decisions. Although these differences are
not statistically significant, economically they are. For charity 3 the effects are much
smaller, which can be explained by the fact that this charity does not have as much
interaction with the competition as the other two. However, when competition is

strong, ignoring it changes results drastically. Thus, accounting for competitive effects
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improves the quality of the marketing activities undertaken and could well be worth the
trouble of data collection.

Charities interact regularly (more than in other industries) and discuss when
the various mailing campaigns will take place, so that they know each other’s strategy at
an aggregate level. Also, the charities in the application cooperated in a joint research
project to gain more insights in the effects of their mailings, which resulted in this
research. Commercial organizations could collect data on how many mailings
individuals receive and from which companies and on donating / purchasing behavior
through a survey. Another option is to purchase data from marketing research
companies. Examples are GfK, which collects data on direct marketing activities from
multiple companies via the DirectMail panel, and TNS, which maintains a diary-based
panel on all sorts of mail, the Royal Mail Consumer Panel (see also Francis and Holland

(1999)).

2.7 Discussion and conclusion

We have proposed a model to establish the existence of, and to describe, dynamic and
competitive effects of direct mailings, and we applied the model to a unique dataset
concerning three charities in the health sector. By combining the databases of these
charities, we could retrieve which mailings were received by which households on which
day. This way we were able to empirically study dynamic competitive interactions
between multiple direct mailing organizations, and this has not yet been done before.

The estimated model parameters in our charitable giving application indicate
that substantial dynamic and competitive effects exist. This result is quite interesting, as
the relevant literature on direct mailings has largely overlooked these effects. Not only
have long-run effects been ignored for a long time, but also only a single firm has been
considered in general, neglecting potential competitive interaction effects.

Our parameter estimates indicate that past events (mailings, responses,
amounts spent) are indeed still relevant at present. Although the exact numbers
probably depend on the context, it seems plausible that these effects also exist for other
types of mailings, such as catalogs and all kinds of promotional offers. Thus, for
accurately describing direct mailing response behavior, the static context cannot be
justified. Furthermore, for strategic purposes, a firm has to take into consideration that
each mailing decision will affect response behavior well into the future. Even though the

mailing itself is fairly quickly forgotten, the response that the mailing is aimed to trigger
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is not. In our context of charitable giving, direct mailings are short-run substitutes, in
that an extra mailing cannibalizes the revenues of subsequent mailings. Over time, this
effect dies out.

We also find that competitive interactions indeed exist. Particularly in the short
run, competitive charitable direct mailings are complements, so that competition is
reinforcing. Possibly due to lack of necessary data, these competitive effects have not
been shown before. As the effects can be quite substantial, however, it may be worth
putting substantial effort into data collection.

Since charitable mailings differ in various respects from regular direct mailings,
we used our model to shed light on the practical relevance of a number of theoretical
drivers of donating behavior. Our main findings substantiate the idea of direct mailing
irritation. Sending too many requests can be detrimental for a charity’s revenues.
However, small nu