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Abstract 
 

This paper employs longitudinal (as opposed to cross-sectional) data to empirically 
investigate the effectiveness of direct-mail coupon programs.  The effectiveness is explained 
by demographic variables and variables such as prior use and participation in coupon programs. 
Surveys of two forms of coupon program in Taiwan support the hypothesis that consumers who 
expend more effort to request the brands that they desire are more likely to redeem coupons. 
Evidence shows that prior use does associate with coupon-redemption behavior, while it is 
found that there are significant expiration date and face value effects.  The distance of the 
consumers from the redemption location is found to be not significant. 
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1. Introduction 

There is continuing debate about the determinants of coupon use.  Many researchers have 

sought to explain coupon/deal redemption in terms of the socioeconomic and demographic 

characteristics of consumers or to identify the psychological factors that motivate consumers to 

use coupons.  Although they have contributed a lot to our understanding of coupon redemption 

behavior, there is no coherent evidence for the effectiveness of coupon programs.  Criticism of 

the mixed results has focused on insufficient explanatory variables in the proposed models and 

different sample size treatments.  For example, Lichtenstein, Richard and Burton (1990), 

Cheong (1993), Inman and McAlister (1994), Mittal (1994), and Cronovich, Daneshvary and 

Schwer (1997) attributed the mixed results to drawbacks in conventional demographic variable 

analysis.  They argued that consumer coupon use behavior could not be explained only by 

demographics. The relative importance of non-demographic consumer characteristics (for 

example, psychological constructs) and coupon attractiveness (for example, coupons with 

higher face values and expiration dates) are also important factors in consumer behavior.  

The approach taken in this paper is distinguished from existing studies in two directions. 

First, most research has typically focused on socioeconomic and demographic determinants or 

consumer shopping patterns, making it difficult for a marketer to draw conclusions about the 

effectiveness of a coupon program (for example, Narasimhan 1984; Lee and Brown 1985; 

Bawa and Shoemaker 1987; Kaufman and Hernandez 1990; Goodwin 1992; Cronovich 

Daneshvary and Schwer 1997).  In light of marketing practice, it does not make much sense to 

talk about the “determinants” of a promotional activity. Rather, it would be more interesting to 

examine the responsiveness of the target consumers when they participate in the promotional 
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activity.  Secondly, it is important to note that a coupon program’s effectiveness predicts a 

longitudinal (as opposed to cross-sectional) relationship between coupon use and the 

consumers’ involvement in the program.  

A number of academic and non-academic studies claim to identify the individual 

determinants for coupon use, but their results are based on cross-sectional data (Shoemaker and 

Tibrewala 1985; Hernandez 1988; Bagozzi, Baumgartner and Yi 1992; Cheong 1993; Schofield 

1994; Tat and Bejou 1994; Green 1995; Bawa, Srinivansan and Srivastava 1997; Cronovich 

Daneshvary and Schwer 1997).  The problem is that cross-sectional data cannot identify a 

consumer’s “true” shopping patterns and the time-related effect during the promotional period.  

To illustrate this point, suppose consumers do not favor a certain product brand, but choose to 

purchase more of the manufacturer-sponsored product earlier on a trial basis than do 

brand-loyal consumers.  A positive relationship between coupon use and demographic 

characteristics would then appear in the cross-sectional data even if individual consumers did 

not increase their coupon use over time (sample attrition bias).  Any conclusions based on 

cross-sectional data could therefore be misleading, and the analysis would be at the least 

incomplete. 

The objective of this paper is to reinvestigate the effects of coupons by using a longitudinal 

model to capture the interaction between coupon use and coupon promotions.  We study the 

direct mail (DM) coupons, which are defined as a package of price-discount tickets sent 

through the mail.  To show whether different coupon programs can exercise an effect on 

consumer coupon use, we carefully examine the coupon use discrepancies between redeemers 

who request their own brands in the coupon book and those who accept all of the brands that 

are offered.  It is hypothesized that customers who request their own brands are most likely to 
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have a higher interest in coupons than those who accept all of the brands offered.  The coupon 

booklet comparison, which has received less attention in recent coupon program studies, will 

help re-examine the existing major hypotheses relating to coupon effects and provide managers 

with an effective instrument to predict how a given consumer will respond to a specific coupon.  

The rest of the study is organized as follows.  In the next section we propose a model for 

our longitudinal data and testable hypotheses.  We then discuss the data, present the empirical 

results and compare our results with previous research.  The last section draws implications 

from the findings and provides conclusions.       

 

2. Econometric Modeling 

This section lays out a design for the empirical test of the effects of coupon redemption.  

We conjecture that the ith individual’s coupon usage at time t is determined according to the 

following model1   

 

. )( itittiit ePARTLnY ++++= λγθβδα                                   (1) 

The monthly coupon usage of the ith individual in time period t is denoted as itY , where 

PARTit represents the total number of times the ith individual participated in a coupon program 

as measured at the end of period t.  The individual effect ite  is an independently and 

identically normally-distributed disturbance term with mean zero and variance 2
eσ , while iδ  is 

                                                 
1 The primary concern of the paper is with the appropriateness of the overall modeling approach given the data. In 
the beginning, we suspect that the dependent variable of primary interest, itY , should be measured as discrete 
counts. If this were the case, it would appear to be a “count data” problem, not a typical regression problem. 
However, the distribution of the counts for each of the sample periods assure that excess zeros be avoided (there is 
only one zero count throughout the sample); thus, the regression approximation adopted in the paper would not 
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defined as a vector of individual-specific variables that remain unchanged during the course of 

the individual’s stay in the coupon program.  Examples of variables that might be included in 

iδ  are gender, income, presence of young children, education, employment, age, and marital 

status dummy variables that capture some of the individual’s ideological beliefs about the 

appropriate level of coupon use.  Term tθ  is a vector of the variables that have the same 

value during a given month, but change over time.  Included here would be variables that 

might capture idiosyncrasies in the way that coupons are designed; variables such as coupon 

expiration dates and a coupon’s face value.  

 The estimation of the specification in equation (1) is unfortunately problematic, as this 

would violate the basic OLS assumptions.  If we believe that disturbance term ite  is 

comprised of a fixed individual-specific component, such as2  

 

, itiite εµ +=                                                          (2) 

 

then [ ] 0,cov ≠itis ee  for ts ≠ .  Note that the possibility of sample attrition as discussed 

above could generate a positive covariance between the fixed effect µ  and the right-hand side 

PART variable, biasing upwards the estimated coefficient on )(PARTLn .  These concerns are 

particularly warranted if we suspect that vector iδ  has omitted important individual-specific 

variables.  

To address the above problem, we propose the following fixed-effects model, 

                                                                                                                                                           
cause a serious problem. 
2 We also employed a Hausman’s specification test for random versus fixed model. The hypothesis that the 
individual effects are uncorrelated with repressors is rejected ( 01.0 ,176.92 <= Pχ ). 
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where T refers to the total number of time periods and N refers to the total number of 

individuals.  The first set of variables contains time-specific dummy variables, defined as 

1=sD  if ts = , and 0 otherwise.  The second set of variables hosts individual-specific 

dummy variables, defined as 1=kD  if ik = , and 0 otherwise.  Note that itε  is assumed to 

be non-autocorrelated, homoscedastic, and uncorrelated with the right-hand side regressors. 

One problem with equation (3) is its inclusion of a large number of individual-specific 

dummy variables that would likely cause a severe multicollinearity problem.  Accordingly, we 

follow common practice (Judge, Griffiths, and Lee 1982, p.340) and estimate the following 

transformed equation 
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where iY , )( iPARTLn , and iε  are the sample averages of itY  , )( itPARTLn , and itε  over 

the period of time the ith individual is observed in the program, while iF  and iL  are defined 

as the first and last months of this period, respectively. 

One thing to note about the specification in (4) is that it avoids the problem of unobserved 

heterogeneity that could arise in estimating models such as equation (1).  It is reasonable to 

assume that coupon-prone participants tend to stop using a coupon program less frequently than 

others do.  Thus, ceteris paribus, those who stay longer in the program are observed to exhibit 

greater coupon use than those who leave the program earlier.  Transforming the dependent 
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variable as the deviation between a participant’s current coupon usage and the mean usage level 

controls for deviations in coupon usage across participants.  For interpretative purposes, 

equation (4) can be regarded as regressing the change in coupon usage on the change in the 

participation time(s).3  

The differences in mean coupon usage can still affect the estimation procedure if coupon 

usage is related to participation in a non-linear fashion.  The intuition behind this assertion is 

straightforward.  One would expect that the promotional effect would diminish over time if 

consumers find that the purchase does not meet their needs.  That is, an increase in coupon 

usage resulting from a second exposure to the program would be less than the increase from 

one’s first exposure.  This provides the rationale for using the natural log of PART in equation 

(4).  

We are still concerned about whether a prior coupon redemption experience has a 

long-lasting effect on current coupon usage.  A consumer’s prior experience may serve as one 

type of informational input to the decision to act in addition to attitudes and subjective norm, 

and may act like a methodology, as a covariate controlling for the effects of omitted variables. 

Ideally, we would test this hypothesis by using a variable measuring the prior experience with 

the participation variable (PART) in equation (4).  However, the inclusion of a time-invariant 

regressor within equation (4) is not possible, because all time-invariant variables drop out of the 

transformed specification of equation (4).4   To get around this problem, a pretest was 

performed two months ahead of the promotion so as to gather the redemption frequency for the 

                                                 
3 The transformation of equation (4) does introduce heteroscedasticity into the error term because of correlation 
between itε  and iε . Thus, we use White’s procedure to estimate the standard errors in order to correct problems 
due to heteroscedasticity. 
4 Thanks to one referee’s comment, we recognize that time-invariant variables could also not be included in 
equation (3) because these variables can be represented by a linear combination of the vectors of 
individual-specific dummy variables. 
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sample coupons.  Individual data were obtained and tentatively divided into five groups of 

mean monthly usage (PRIORUSE):  (1) Non-user (Frequency (F) = 1-2)5, (2) Light user (F = 

3-8), (3) Median-light user (F = 8-14), (4) Median user (F = 14-19), and (5) Heavy user (F = 

20+).  Equation (4) is then used to estimate each subgroup separately, and if the effect from 

prior experience is substantial, then the coefficient of the participation variable is supposed to 

become larger with increasing usage frequency.  

The preceding discussion on prior experience also alerts us to the fact that the specification 

of equation (4) is unable to identify a participation effect from prior experience, since a heavy 

coupon user would likely continue his or her past coupon-use pattern regardless of when the 

promotional program is introduced.  That is, the participation effect would be mixed. To 

address this problem, we adopted the following two-stage estimation procedure described in 

Hsiao (1986, p.50-55). In the first stage, we estimate an equation having the general 

specification of equation (4) and then use the estimated participation and time dummy 

coefficients to solve for the individual-specific use effects, iY , where 
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Parameters iY  can be thought of as the individual-specific use effects that would have 

resulted from a direct estimation of equation (3).  Accordingly, those parameters represent the 

between-individuals variation in coupon use explained by differences in time-invariant 

characteristics.  These individual-specific parameters _ think of them as predicted use variables 

                                                 
5 In our sample, the mean prior usage contains no zero value. 
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_ are then used as the dependent variable in the following regression, 
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where Expiration Dates and Face Value are binary dummy variables defined as the consumer’s 

overall satisfaction with the expiration dates and face value of the coupon book available in a 

specific month, respectively.  Marital Status, Employment, Income, Presence of Young 

Children, Gender, and Education are individual-specific dummy variables, while )(AGELn  is 

the log of the participant’s age at the beginning of the program, and ) ( USEPRIORLn  is the log 

of the frequency of redemption during a pretest period. 

Taking the derivative of equation (6) with respect to PRIORUSE yields 
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Equation (7) estimates the effect of prior experience independent of the participation effect. 

Using the two-stage procedure, we can derive the “pure” participation effect by subtracting the 

prior use effect from the participation effect estimated from equation (4),  

.
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A second variable moderating the relationship between participation in the coupon program 

and coupon use is the distance from the redemption location (DISTANCE).  It is supposed that 

the longer the redemption location distance is from the consumer’s residence, the more likely 

he or she would find it more costly and time-consuming to redeem a coupon.  Evidence, such 

as Babakus and Cunningham (1988) and Tat and Bejou (1994), has demonstrated that perceived 

time and effort is negatively related to coupon use.  However, for the same reason given above, 

the inclusion of a time-invariant variable in equation (4) is not possible.  We thus divide the 

sample into five subsamples stratified by the distance from redemption location, which in turn 

are: (1) 1DISTANCE0 ≤≤ , (2) 5DISTANCE2 ≤≤ , (3) 01DISTANCE6 ≤≤ , (4) 

51DISTANCE11 ≤≤ , and (5) DISTANCE16 ≤ . As the coupon redemption was only 

available in the designated downtown shopping center, we calculated the distance using the 

given current mailing addresses. The distance ranged from 1 kilometer to 25 kilometers. Our 

expectation is that the participation (PART) coefficient would be smaller for those participant 

subsamples located further away from the redemption location.  

In summary, this section has designed an empirical test of the participation effect in a direct 

mail coupon program, utilizing a fixed effect model in conjunction with unbalanced panel data 

to serve this purpose.  A two-stage estimation procedure was employed to identify the 

participation effect from the participant’s prior experience.  The mediating effects of use 

pattern (PRIORUSE) and distance from the redemption location (DISTANCE) were also taken 

into account by separating the overall sample into stratified subsamples and comparing the 

estimated participation effects across subsamples.        

Table 1 
Summary statistics for the data sets 
 Sample Means (N =164) Variable Definition 
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COUPONUSE 

PART 

INCOME 

EDUCATION 

PRESENCE OF 
YOUNG CHILDREN

EMPLOYMENT 

MARTIAL STATUS 

GENDER 

FACE VALUE 

EXPIRATION DATES

PRIORUSE 

DISTANCE 

Monthly coupon usage measured at the end of
each month 

The total amount of time(s) that an ith individual
participates in the promotion program 

Dummy variables taking the value 1 if (1)
income ≤  NT$20000, 0 otherwise; (2) income
>NT$20000 and income ≤ NT$30000, 0
otherwise; (3) income >NT$30000, and
income ≤ NT$ 40000, 0 otherwise (4) income
>NT$50000, 0 otherwise 

Dummy variables taking the value 1 if (1)
size ≤ 1, 0 otherwise; (2) size>1 and size ≤ 3, 0
otherwise; (3) size>3, 0 otherwise 

Dummy variables taking the value 1 if (1)
education ≥ high school, 0 otherwise; (2)
education ≥ college, 0 otherwise; (3)
education ≥ graduate, 0 otherwise 

Dummy variable taking the value 1 if employed
at time t and 0 otherwise 

Dummy variable taking the value 1 if married at
time t and 0 if single 

Dummy variable taking the value 1 if female
and 0 otherwise 

Dummy variable taking the value 1 if the subject
claims that the face value serves his or her needs
and 0 otherwise  

Dummy variable taking the value 1 if the subject
claims that the expiration dates serve his or her
needs and 0 otherwise. 

Number of coupon usages prior to the actual
promotion activities

Number of kilometers from the participant’s
residence to the designate shopping grocery 

BRAND-SWITCHING 

Dummy variable taking the value 1 if the
participant requests a different combination of
brands from previous solicitation and 0 if the
participant remains the same combination. 

 8.93 

18.67 

(1) 0.278 
(2) 0.334 
(3) 0.262 
(4) 0.126 

(1) 0.012 
(2) 0.767 
(3) 0.221 

0.124 

(1) 0.334 
(2) 0.432 
(3) 0.234 
 

0.112 

0.641 

0.532 

0.423 

1.451 

2.561 

0.345 

AGE Age at time of current observation 28 
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3. Description of Data and Variables 

Table 1 reports the descriptions of variables used in the analysis and summary statistics for 

the total observation samples, with monthly data collected through a self-administered survey 

of one major grocery store chain in Chia-Yi City, Taiwan between January 1998 and March 

2000. In the first of two data collection phrases, a total of 192 subjects were randomly selected 

in the checkout lines.  They were requested to complete a preliminary survey and mail back all 

grocery shopping receipts for two months (all were offered a small monetary incentive for their 

assistance).  Of 192 subjects, 172 mailed their receipts back in pre-paid envelopes and the 

number of coupons used was counted and summed over all the receipts submitted by each 

subject.  In the second phase, we asked the subjects to participate in the 

manufacturers-sponsored promotion program, and of these, 164 (N = 164) agreed to join the 

two-year program (and hence, T = 24).  A letter of appreciation and introduction and a list of 

fifty-seven sponsored coupons such as food products, household goods, in-store restaurants, 

and health and beauty aids were sent to each participant. With the cooperation of manufacturers, 

there were three kinds of expiration dates offered for the coupons - one week, two weeks, and 

three weeks.  The coupon book carries the same expiration date each month and each product 

also carries the same face value in a specific month. 

To test the hypothesis that customers who requested their own brands would be most likely 

to have a higher interest in coupons than those who accepted all of the brands offered, we 

designed two coupon books for the participants to choose.  The first coupon book had all the 

brands included (indicated as an “All-Brand” form), and the second book had the brands that 

the customer requested each month (indicated as a “Self-Request” form).  The coupon book 

was mailed at the beginning of each month and only useful at the designated grocery store.  A 
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telephone survey was also conducted each month to solicit general opinions from participants 

about the coupon books and for information use.  Redemption was measured by asking each 

participant to go through the coupon book, indicating how many coupons were used.  The 

participants were free to withdraw from the program anytime over the phone.  The final 

sample consisted of 64% who are women with an average age of 28 years, an average of 1.2 

young children, and a mean income of NT$26,750 per month. Of the 164 participants, 

seventy-six (N = 76) participants entered the All-Brand program, while eighty-eight (N = 88) 

chose the Self-Request form. 

 
       Figure 1  The relationship between time(s) of participation and mean coupon 

usage  (N = 164) 

 

 

4. Statistical Results 
 

1. The Aggregate Points of View 

If longer-staying participants in a coupon program were more likely to use more coupons, then 

one would hypothesize and test a positive relationship at the aggregate level between coupon 

Time(s)

(N=108)
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(N=6)

(N=6)
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Mean Coupon Usage



 14

use and length of participation in the program.  Figure 1 compares participation time length, 

divided into five groups, with mean coupon usage.  It shows that mean coupon usage declined 

in group two, while thereafter, group three, four and five experienced increases in mean coupon 

usage.  

There are many explanations for why one might not observe a clear-cut relationship 

between coupon usage and length of participation at the aggregate level.  The fact that Figure 

1 does not hold constant the influence of other variables is an important concern.  Figure 1, 

however, somewhat suggests that there is a trial period for the participants, as the coupon 

program stimulated the motive to use the coupons at the beginning on a trial basis.  

The most general managerial implication of this paper is that coupon redemption varies 

according to different coupon plans.  We also compared the difference in coupon usage 

between two forms of coupon books.  At the aggregate level, the mean usage for the All-Brand 

form was 6.45 times per month, while the usage was 9.42 times per month for the Self-Request 

form users.  The results generally imply that the Self-Request form is a better choice for 

managers, but caution should be exercised in the interpretation of the empirical results due to 

the limited sample size. 

 

2. The Main Results      

Table 2 reports the main results from our empirical analysis. The first-stage estimates 

consist of coefficient estimates for the fixed–effects model represented by equation (4).  The 

Self-Request form equation includes a Brand-Switching dummy variable, which attempted to 

identify any variation in coupon-use behavior due to changes in brands.  Our major concern in 

fact was with the coefficient sign of the Ln(PART) variable.  The hypothesis predicted a 



 15

positive coefficient for the participation variable and the first–stage estimates from Table 2 lend 

support to this hypothesis.  

We found the coefficients for the Ln(PART) variable to be indeed significant.  In other 

words, an increased length of participation is associated with higher coupon usage.  To be 

more specific, a 100 percent increase in participation length is predicted to increase coupon 

usage approximately 4.4 times for Self-Request form and 2.3 times for the All-Brand form. 

These results were similar to the aggregate results indicated earlier.  The insignificant 

Brand-Switching parameter in the Self-Request form suggests that brand-switching behavior 

does not have significant effects on coupon use. 
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        Table 2  Estimation of the effect of participation on coupon use 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variables All-Brand Self-Request 
First-Stage Estimates: 
 
Ln(PART) 
Brand-Switching 
 
Adjusted 2R  
 
Second-Stage Estimates: 
 
EXPIRATION DATES 
FACE VALUE 
MARITAL STATUS 
EMPLOYMENT 
 
PRESENCE OF YOUNG 
CHILDREN 
SIZE 1-3 
SIZE 3 or higher 
 
EDUCATION 
COLLEGE 
GRADUATE 
 
INCOME 
NT$ 0-20000 
NT$ 20000-30000 
NT$50000 or higher 
 
GENDER 
Ln(AGE) 
Ln(PRIORUSE) 
 
Adjusted 2R  
 
Observations 
 

 0.332 (2.07)*b 
 --------------- 
 
 0.216 

 0.436 (3.45)* 
 0.131 (1.27) 
 
 0.332 

 
 2.084 (2.08)*                2.463 (2.53)* 
 1.453 (1.32)                 2.434 (3.71)* 
 1.432 (0.94)                 0.945 (1.02) 
 0.661 (1.87)                 0.484 (1.78) 
 

 
 
 0.521 (1.45)                 1.723 (1.04) 
 0.672 (1.67)                 1.894 (1.46) 
 
               
 1.301 (1.76)                 1.696 (1.67) 
 1.841 (2.16)*                1.947 (2.34)* 
 
 
 1.121 (2.26)*                1.425 (2.89)* 
-0.123 (1.78)                 -0.262 (1.76) 

-1.214 (1.13)                 -1.071 (1.01) 
 
 0.643 (1.43)                 1.021 (1.03) 
 2.131 (1.57)                 1.453 (1.26) 
-1.214 (3.23)*                -1.211 (3.32)*  
 
 0.782                       0.792 
    
  76                          88 
   

Note: Asymptotic t-statistics are reported in parentheses and calculated from White’s
standard errors. Asterisks identify significance at 5 percent level (two-tailed test).
“First–Stage Estimates” are selected coefficient estimates derived from the OLS
estimation of equation (4) in the text. “Second-Stage Estimates” are derived from
equation (6) in the text. Note that there is no constant term in the equation, so the
usual interpretation of 2R  is not valid. 
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Figure 2  Estimated PART effects for the All-Brand form and Self-Request form 

A. All-Brand form 

 

    B. Self-Request form 
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Even these first-stage estimates are able to identify the longitudinal (as opposed to 

cross-sectional ) relationship between length of participation and coupon usage.  However, the 

first-stage estimates cannot identify participation effects from prior use effects.  While there is 

no empirical evidence indicating the influence of prior use on coupon usage, we do recognize 

the importance of trying to control for its influence.  The second-stage estimates reported in 

Table 2 comprise our basis for separating the effect of prior use from the effect of length of 

participation in the program.  These results were obtained using the calculated values for the 

individual-specific participation effects – derived from the first-stage equations – as individual 

observations of the dependent variable in a regression equation having a general specification 

for equation (6).  These individual-specific participation effects can be interpreted as the 

respective individual’s mean value for coupon use, minus the contribution of any included, 

time-varying explanatory variables.  Thus, the second-stage estimates provide a measure of 

the contribution of specific, time-invariant variables on observed differences in the mean 

coupon usage of individual participants.  

Our analysis’ important variable in equation (6) is Ln(PRIORUSE), which measures the log 

of the individual’s coupon use behavior prior to the promotion program.  The coefficient 

values estimate the effect of prior use on differences in coupon usage across participants.  We 

found here that the coefficients for both forms were significant, but opposite of that for the 

Ln(PART) coefficient.  This means that the participation effects measured in the first-stage 

estimation understate the “pure” effect of participation on coupon usage.  

Figure 2 graphically represents the estimated effect of participation using the coefficients 

from Table 2. The “Gross” participation effect identifies the summation of the estimated 

participation and prior use effects on an individual’s coupon use over time.  The “Net” effect 
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partials out the estimated prior use effect so as to arrive at a “pure” participation effect, as 

indicated in equation (8).  The respective participation effects are calculated by assuming that 

a participant has the means for PRIORUSE value and COUPONUSE.  As indicated in Figure 

2, there is a very significant difference between the Gross and Net effects, implying that our 

concern with separating out the effects of prior use and coupon use is warranted.  

Prior use does indeed contribute much to our first-stage estimates of the participation effect. 

Figure 2 also shows that participation time(s) has a practical impact on coupon usage by the 

participants.  Focusing on the “pure participation effect”, we find that 20 times of participation 

is associated with an approximated 6.5 times increase in All-Brand coupon usage and a 7.8 

times increase in Self-Request coupon usage.  As a frame of reference, the sample’s standard 

deviation of the estimated individual-specific use effects – the sYi  derived from the 

untransformed equation (3) – is 1.43.  Thus, our estimates of the effect of participation on 

coupon use suggests that participation length is a relatively important determinant of an 

individual’s coupon use behavior when compared to the factors generating differences in 

coupon use between participants. 

We tested the effects of prior use patterns (PRIORUSE) and distance (DISTANCE) on the 

participation coefficient.  As hypothesized above, the PART coefficient will be smaller for 

greater prior use, and smaller for greater DISTANCE values.  To test this hypothesis, the 

samples were stratified into five different subsamples, equation (4) was estimated separately for 

each subsample, and the participation coefficients were then compared across subsamples.  

From Figure 3, we find evidence to support the prior-use hypotheses, meaning that prior use 

monotonically affects the relationship between coupon use and participation, while distance 

shows no monotonical relationship.  Figure 4 also applies to the same results. The results are 
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in fact consistent with the earlier argument that a prior use effect is warranted.    

 

Figure 3  The effect of PRIORUSE and DISTANCE on 

      the estimated PART coefficient (All-Brand form) 

        

Figure 4  The effect of PRIORUSE and DISTANCE on 

         the estimated PART coefficient (Self-Request form) 
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5. Comparison with Previous Research 

Our regression results render us an opportunity to compare our study with other studies 

employing cross-sectional analysis.  Our second-stage estimates in Table 2 contain the coupon 

use regression results for coupon characteristics and socioeconomic and demographic variables. 

We first consider the expiration dates and face value, where theory implies that consumer 

satisfaction with a coupon’s expiration dates and face values is positively correlated with 

coupon use.  Inman and McAlister (1994) and others found a significant empirical relationship 

among these variables; however, we found that a correlation between coupon use and expiration 

dates is significant only in the Self-Request form, while face value is significant for both 

programs.  A possible explanation for the insignificant results in the All-Brand form is that 

consumers who request their own brands are more likely to be bothered by allowing a coupon 

to expire unused than those who will accept any brand.  Our results also confirm the 

implications from the regret theory that a good coupon face value offer leads to higher coupon 

usage.  

The coefficients on the presence-of-children dummies were statistically insignificant, 

suggesting that there is no systematic relationship between the presence of children and coupon 

use. This finding is generally contradictory to Lee and Brown (1985) and Bawa and Shoemaker 

(1987), but consistent with Cronovich, Daneshvary and Schwer (1997).  As argued by 

Cronovich, Daneshvary and Schwer (1997), the positive effect from the presence of young 

children (operating on a budget constraint) could dominate the negative effect, which is 

exercised by the time constraint. Even with the insignificant estimates, we do find that coupon 

usage increases with a greater presence of young children. The income effect also shows that 

there could be a budget constraint existing for lower-income participants.  
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Educational attainment was shown to be a significant factor in determining coupon usage 

in the works of Narasimhan (1984) and Bawa and Shoemaker (1987), whereas no significance 

was found in Goodwin’s (1992) and Cronovich, Daneshvary and Schwer’s (1997) results.  Our 

findings are similar to Bawa and Shoemaker’s, based on the panel data analysis.  The possible 

explanation is founded on Bawa, Srinivasan, and Srivastava’s (1997) assumption that 

better-educated consumers seek more variety, have lower substitution costs, and thus make 

greater use of coupons. The possibility that less-educated participants left the program sooner, 

on average, than better-educated participants was raised when the sample attrition bias was 

discussed earlier.  In this case, better-educated participants would, on average, be more 

profligate coupon users than less- educated participants.  This would generate a positive 

relationship between coupon use and education.  

Table 3 confirms the above possibility as we have estimated a specification identical to 

equation (1).  In Equation (1), there is no allowance made for the problems associated with the 

individual-specific fixed effect.  Note here that most estimates are now significant for both 

forms of coupon programs.  This shows strong evidence that previous studies using 

cross-sectional data were capturing something other than the longitudinal data.             
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     Table 3  Estimation of the effect of participation on coupon use  

             without controlling for individual-specific fixed effect 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. Conclusion 

This paper approached the question “are DM coupon programs effective?” using 

longitudinal data. In general, the answer to this question is “yes” in the designated area.  Two 

Variables All-Brand Self-Request 
Constant 
 
Ln(PART) 
Brand-Switching 
 
EXPIRATION DATES 
FACE VALUE 
MARITAL STATUS 
EMPLOYMENT 
 
PRESENCE OF YOUNG 
CHILDREN 
SIZE 1-3 
SIZE 3 or higher 
 
EDUCATION 
COLLEGE 
GRADUATE 
 
INCOME 
NT$ 0-20000 
NT$ 20000-30000 
NT$50000 or higher 
 
GENDER 
Ln(AGE) 
 
 
Adjusted 2R  
 
Observations 
 
 

Note: Coefficient estimates are derived from the OLS estimation of a model having
the general specification of equation (1) in the text. Asymptotic t-statistics are
reported in parentheses and calculated from White’s standard errors. Asterisks
identify significance at 5 percent level (two-tailed test).  

 2.341 (3.46)*               3.457 (2.78)* 
  
 1.352 (2.56)*               0.864 (3.21)* 
 ---------------                1.023 (3.46)* 
  
 3.463 (3.21)*               3.469 (2.57)* 
 3.453 (5.67)*               2.683 (5.61)* 
 1.891 (2.64)*               1.931 (3.02)* 
 0.641 (2.87)*               0.283 (2.31)* 
 

 
  
 1.471 (2.45)*               1.041 (2.64)* 
 1.338 (2.54)*               1.673 (3.21)* 
 
               
 1.647 (2.12)*               1.804 (2.71)* 
 3.041 (3.16)*               3.447 (3.34)* 
 
 
 0.126 (2.26)*               0.312 (2.89)* 
 0.201 (2.28)*               0.236 (2.01)* 

-1.316 (1.13)                -1.023 (1.01) 
 
 0.774 (1.94)                1.321 (2.52)* 
 3.671 (2.78)*               2.953 (2.46)* 
  
 
  0.578                      0.531 
    
     76                        88 
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forms of coupon programs were activated simultaneously, showing that the Self-Request form 

yielded a better participation rate and greater coupon use than the All-Brand coupon form.  

The roles of expiration dates and face value, even when manipulated in attitudinal terms, 

rendered important insights into the design of a coupon promotion program.  Consistent with 

most theoretical and empirical literature, both higher face values and longer expiration dates 

were significant determinants that maximized consumer response. 

     Prior use, which has received less attention in recent studies, was found to be a critical 

indicator for the number of coupons used.  An important implication of this finding from a 

company standpoint is that managers can obtain information about a consumer’s prior coupon 

use beforehand in order to ensure that they send coupons to the appropriate target consumers.  

The continued debate on the effect of a coupon program suggests that a better 

understanding of the determinants of coupon usage could have important managerial 

implications.  Despite substantial research along this line, little has been directed towards 

relating this issue to the accumulated participation effect.  Although our study shows that there 

is an increased significant participation effect on coupon use, previous literature, such as Neslin 

and Clarke (1987), have suggested that coupon effectiveness research should be conducted in 

several cities, because effectiveness differs from place to place.  Thus, further research is 

suggested to expand this issue across cities or compare the cultural discrepancies in coupon-use 

behaviors among different countries.     
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