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A MULTIPLIST STRATEGY FOR

STRENGTHENING NONEQUIVALENT
CONTROL GROUP DESIGNS
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Evaluation researchers are often confronted with less than optimal conditions in which to
design studies. When this occurs, researchers may be forced to utilize relatively weak
designs that do not rule out all threats to internal validity. Using archival data from a sales
campaign for a state lottery, this article illustrates a multiplist strategy (Cook, 1985) in
which several complementary designs are utilized to help rule out the four threats to
internal validity associated with the frequently utilized nonequivalent control group
design. Specific methods for addressing each of these threats and strengthening the basic
nonequivalent control groups design are also illustrated.

%esearchers who work in applied settings are often confronted
- n with less than optimal conditions in which to design studies and

evaluations. Among these conditions are a lack of control over the
assignment of experimental units to treatments and lack of control over
crucial measurement issues. When these problems occur, the researcher
may be forced to utilize relatively weak designs, limiting the certainty
with which causal inferences may be reached about the effectiveness of
the treatment program. That is, when programs are evaluated under
these conditions it is normally difficult to determine whether changes in
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the outcome measures are due to the program or to a variety of other
potential causal factors that may have coincided with the imple-
mentation of the program.

In this article we wish to illustrate how several quasi-experimental
designs can be combined to rule out nearly all plausible threats to
internal validity. Few examples of such a multiplist strategy have been
presented in the evaluation literature (see e.g., Lipsey et al., 1981),
although such a strategy has been recommended by several methodol-
ogists (Cook, 1985; Cook and Campbell, 1979; West, 1985). We also
focus on the utilization of additional design features that strengthen the
basic nonequivalent control group design commonly used in evaluation
research.

It has traditionally been considered extremely difficult if not

impossible to achieve adequate levels of internal validity using other
than a randomized experimental design. According to this view,
random assignment of subjects to treatments and the control achieved
by a laboratory setting are needed to eliminate threats to internal
validity (compare Cook, 1983). However, the applied researcher is often
not able to implement a random assignment strategy and is constrained
in the design of research by any number of practical considerations.
Issues of validity and design are often ignored or sacrificed under these
conditions leading to designs and conclusions that are weak and
confounded. We acknowledge both positions and believe that a fall-
back methodology can be adopted by applied researchers that allows for
the design of relatively strong studies given the constraints within which
they operate.

One means of accomplishing this objective that has received consid-
erable attention in the literature is to utilize a multiple indicator,
structural modeling approach (Magidson, 1977; Magidson and Sorbom,
1980; Sorbom, 1978, 1981) or an econometric approach (Barnow et al.,
1980; Dwyer, 1984; Heckman, 1979; Murnane et al., 1985; Muth6n and
J6reskog, 1983). However, these statistical adjustment approaches
require (a) the use of very large sample sizes to obtain robust parameter
estimates through maximum likelihood techniques (Boomsma, 1982;
see also Tukey, 1986, for general comments on the applicability of
asymptotic statistical tests), (b) that highly reliable measures of all
variables related to the selection process be available, and (c) strong
statistical assumptions that must be met before accurate estimates of
treatment effects can be made.1 These conditions often cannot be met by
researchers working in an applied setting.
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Another way to accomplish this objective is to incorporate design
features that at least partially address specific threats to validity and to
utilize multiple designs that may each be flawed in some respect but that
share no systematic bias. Such a multiple-design strategy has been
outlined by Cook and his colleagues (Cook, 1985; Cook and Campbell,
1979; Houts et al., 1986; Shadish et al., 1986). A series of designs that
have different strengths and that share no systematic directional bias
allow the researcher to eliminate several competing explanations for the
results of the program under study. If the direction of the potential bias
is different across designs, yet the results converge on the same
conclusion, one can have confidence about the program’s effectiveness.
If the designs do not agree in their conclusion, the researcher is faced
with an empirical puzzle and must attempt to explain why this is the
case. This form of multiple investigation can then lead to the elucidation
of variables that moderate the effectiveness of the program.

The current article is an example of such a multiplistic approach
applied to the question of whether or not a given sales program was
effective. The present approach may also be useful to the theoretical
researcher who wishes to do research in a field setting and is constrained
by the practical considerations of the milieu (Higginbotham et al.,
forthcoming).

PROGRAM DESCRIPTION

The Arizona lottery is a state-run agency that raises revenue for
Arizona by selling lottery tickets. The lottery contributes approximately
$22 million each year to Arizona for the improvement of public
transportation. This money is distributed to cities and towns throughout
Arizona, proportionally according to population.

During 1983 and 1984 the Arizona lottery held a campaign called
&dquo;Ask for the Sale&dquo; to promote sales of its instant game tickets.2 In this
program, signs that read &dquo;Did we ask you if you want a Lottery ticket? If
not, you get one free&dquo; were placed near the point of sale in business
establishments. Employees were then instructed to ask customers if they
would like to purchase a lottery ticket. Each customer who was not
asked and who then demanded a free ticket was given one.

The program was fairly widely implemented among various retailers
and involved promotional and free ticket costs to the lottery and to
participating retailers. The Arizona lottery agency requested an eval-



694

uation to determine the effectiveness of this program at increasing ticket
sales.

EVALUATION OVERVIEW

In order to assess the effectiveness of this campaign, four separate
quasi-experimental designs were utilized. The evaluation was conducted
using archival sales data; the rule used to assign stores to the treatment
or control groups was unknown and presumed to be nonrandom.
Following the theory of quasi experimentation outlined by Cook (1983),
we sought to identify plausible alternative hypotheses that could
account for apparent program effects and then probed these hypothesis
using the four designs. Each design was capable of eliminating certain
specific alternative hypotheses. After all four designs have been
presented, the results will be summarized and the status of each of the
plausible alternative hypotheses for the treatment effect will be assessed.

The emphasis of this evaluation is clearly on internal validity. That is,
we sought to determine whether the &dquo;Ask for the Sale&dquo; program was
causally related to the observed increase in lottery ticket sales in those
stores that participated. In order to establish the causal linkage, we have
outlined plausible alternative explanations for why an increase in sales
might have been observed in the treatment stores. The plausible
alternative explanations center around the four basic threats to internal
validity that may be present in non-equivalent control group designs
(Cook and Campbell, 1979; West, 1985). These four threats are (a)
selection by maturation, (b) instrumentation, (c) differential statistical
regression, and (d) local history.

(a) Selection by maturation typically occurs when persons in one
group are maturing or developing at a faster rate than persons in
another group. For example, personnel in the treatment condition may
have been improving faster in their ability to sell any product (including
lottery tickets) prior to the beginning of the &dquo;Ask for the Sale&dquo; campaign
than personnel in the control condition.

(b) Instrumentation effects may occur when the scales used to
measure the dependent variable have different properties in the two
groups. Although Cook and Campbell (1979) outline a variety of
problems, such as differential reliability, validity, and scale usage that
may produce instrumentation effects, audited sales and many other
forms of economic data are typically not subject to most of these
problems (see Campbell and Boruch, 1975). The major potential
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instrumentation problem with lottery sales data is that of ceiling effects.
For example, if salespersons in stores in the treatment program were
already selling close to the maximum possible number of lottery tickets,
improvements in their sales ability as a result of the program might not
be detected, leading to the incorrect conclusion that the program was
not effective.

(c) Differential statistical regression is most likely to occur when the
experimental units are classified into treatment groups based on their
performance on a pretest or correlate of a pretest score. If this selection
occurs on the basis of an unreliable measure, groups selected because of
their high scores on the measure will obtain lower scores on the posttest,
whereas groups selected because of their low scores on the measure will
obtain higher scores on the posttest in the absence of any treatment
effect. In the present design, stores may have been selected into
treatment conditions based on an unreliable measure of prior lottery
ticket sales, such as (a) the fallible opinion of management that these
stores would have the potential for a high volume of ticket sales or (b)
data from a single week in which ticket sales in these stores were
unusually low.

(d) Finally, local history occurs when some causal agent that is
unrelated to the treatment operates at the same time as the treatment to
produce an increase in sales in the treatment stores or a decrease in sales
in the control stores. For example, if an increase in foot traffic occurred
in the treatment stores at the same time as the &dquo;Ask for the Sale&dquo;

program, any change in ticket sales could not be confidently attributed
to the Ask for the Sale program.

DESIGN 1

METHOD

Design overview. In the terminology of Cook and Campbell (1979),
Design 1 is an Untreated Control Group Design with Pretest and
Posttest. That is, it is the basic nonequivalent control group design. The
end-of-game market share was recorded for each participating outlet for
the Arizona lottery’s instant games 10 and 11. The program was

implemented during game 11. Therefore, game ten marketshare serves
as the pretest and game eleven marketshare serves as the posttest.
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In the analyses for this design, marketshare and not raw ticket sales
was utilized as the dependent measure. This measure corrects for length
of game and number of tickets distributed during a specific game. The
marketshare figure is arrived at by dividing the raw ticket sales of a
particular store by the total number of tickets sold in the state for that
game. Several million tickets are sold for each game through thousands
of retail outlets. The marketshare for the treatment stores was adjusted
to remove tickets given away as part of the &dquo;Ask for the Sale&dquo; program.
These tickets constituted an element in the sales program and could not
be considered an outcome of the program.3 3

Contribution of design. The basic nonequivalent control group
design is open to the four threats to internal validity (selection by
maturation, differential statistical regression, instrumentation, and
local history) identified above. This design is weak but can often be
constructed when the researcher has minimal control over the design of
an evaluation or study in the applied environment. One form of the local
history threat, differential implementation of other sales training
programs in the treatment and control stores, was directly checked.
Assessment of the plausibility of each threat depends in large measure
on the pattern of the results that are obtained (West, 1985).

Participants. Forty-four chain convenience stores participated in the
program during instant lottery game 11, which lasted for a period of 10
weeks. Of the 44 chain outlets, 34 were retailers from one chain (chain A)
and 10 were retailers from another chain (chain B).

Matching of control stores. Control stores were selected by matching
each treatment store with a store in the same chain that had not received
the treatment and that was closely similar on game 10 (pretest)
marketshare. When multiple matches were possible, store zip codes
were utilized as a second matching variable. Zip codes were utilized to
help equate treatment and comparison stores on socioeconomic vari-
ables.

RESULTS

A t-test was performed on the combined chain retailer pretest scores
comparing the treatment stores to the control stores. This analysis
indicated that the treatment and control stores did not differ significantly
in marketshare prior to the implementation of the program, t(1, 64) =
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.02, ns. An analysis of covariance (ANCOVA) was then conducted on
the combined chain store data using marketshare for game 11 as the
dependent variable and marketshare for game 10 as the covariate. The
ANCOVA indicated a significant treatment effect for the combined
chain stores, F(1, 63) = 34.42, p < .0001, with the treatment stores
showing an increase in sales over the control stores. This effect was also
found in both chains: chain A, ~1,43) =18.59,p < .0001 (adjusted Mt =
.00052, Me = .00037); chain B, ~1,17) = 11.62, p < .003 (adjusted Mt =

.00067, Me =.00044). These results are depicted for chain A, the larger of
the two chains, in Figure 1. The analyses indicated that the mean
marketshare was higher in the treatment stores than control stores
during the same game in which the program was implemented.

In their discussions of analyses of the basic nonequivalent control
group design, most authors (e.g., Judd and Kenny, 1981; Reichardt,
1979; West, 1985) recommend that additional sets of analyses be
performed to probe two potential artifacts for which the simple
ANCOVA does not correct. First, ANCOVA underadjusts for pretest
differences in the groups if there is unreliability in the pretest measure
(Campbell et al., 1970; Reichardt, 1979). Consequently, a second
ANCOVA using Porter’s true score correction (Huitema, 1980) is

normally recommended to avoid biased treatment estimates.4 Second, a
common form of the selection by maturation threat (&dquo;fan spread&dquo;
growth model) can lead to spurious estimates of treatment effects. This
problem occurs when there are pretest differences between the treatment
and control groups and differences in rates of maturation are a function
of the group’s level on the pretest (Kenny, 1975, 1979). Standardized
gain score analysis (Huitema, 1980; Kenny, 1975) is normally recom-
mended to correct for this potential problem. Convergence of the results
of this set of analyses rules out many, but not all (see Bryk and Weisberg,
1977; Judd and Kenny, 1981), forms of bias in the estimation of the
treatment effect.

In the present design, the inclusion of two design features led to the
outcome that the results of the additional analyses would not differ
appreciably from the results of the basic ANCOVA. (a) Treatment and
comparison stores were matched on pretest marketshare so there were
no pretest differences between groups in marketshare. (b) The reliability
of sales data audited by both the stores and the Arizona lottery was
extremely high. These design features minimized the informativeness of
the additional analyses in the present case.
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Figure 1 : Mean Marketshare for Treatment and Control Stores in Chain A
Note : The program was implemented in treatment stores during game 11.

DESIGN 2

METHOD

The second study utilized a Nonequivalent Control Dependent
Variables design (Cook and Campbell, 1979). That is, a design was
constructed in which several dependent variables were measured in
addition to lottery sales and in which no separate control group was
constructed. A chain of gasoline stations that also sold food and other
small items implemented the &dquo;Ask for the Sale&dquo; program in 20 outlets
for one month. Sales data were available on five product categories
(gasoline, taxable groceries, cigarettes, nontaxable groceries, and
lottery tickets) one month prior to and one month after the start of the
program. Comparison of the effect of the &dquo;Ask for the Sale&dquo; campaign
on lottery ticket sales with changes in sales for several other product
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categories over the same period provided partial checks on a number of
threats to internal validity. In particular, forms of the (local) history
threat related to changes in local economic conditions and increased
customer traffic in the stores that participated were examined.

The dependent measure consisted of raw monthly ticket sales rather
than marketshare. Raw ticket sales constitute the appropriate dependent
measure because marketshare cannot be accurately computed on a
monthly basis and because all comparisons were made within a single
game, making corrections for ticket distribution and length of game
unnecessary. Control stores could not be selected in the present design
for two reasons: (a) The entire chain of 20 gasoline stations participated
in the &dquo;Ask for the Sale&dquo; program and (b) no similar chain(s) of stores
were available from which control groups could be selected. Attempts to
construct, or in a sense to &dquo;force&dquo; control groups under these conditions
would have led to the creation of large systematic differences between
the treatment and control groups enhancing the plausibility of threats
due to interactions between selection and other threats to internal

validity (e.g., selection by regression).
Two specific predictions were made concerning the dependent

variables. Sales for lottery tickets were expected to increase significantly
following implementation for the &dquo;Ask for the Sale&dquo; program. In

contrast, sales for the remaining four dependent variables were not
expected to increase significantly during the same time period.

Contribution of design 2. The present design, though it is quite weak
when taken by itself, can strengthen the overall evaluation of the
program and assist in making causal interpretations despite the fact that
no control groups could be assigned. The four dependent variables of
cigarette sales, gasoline sales, taxable grocery sales and nontaxable
grocery sales theoretically should not be affected by the implementation
of the program. Thus, the four &dquo;nonreactive&dquo; dependent variables serve
as a crude control against which to compare the treatment-related
variable of lottery ticket sales. Theoretically, each of the four &dquo;non-
reactive&dquo; dependent variables would be affected by the most plausible
threats to internal validity. In particular, these dependent variables
should be sensitive to history effects such as changes in local economic
conditions, increases in customer traffic and employee sales training
programs.

The strength of the present design is enhanced by the number of
alternative dependent variables measured and the specificity of a priori
predictions concerning the dependent variables. The design is also
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strengthened if the reliability of each of the &dquo;nonreactive&dquo; dependent
measures is high and if a large increase in lottery ticket sales is observed
relative to changes in sales for the other dependent measures.

RESULTS

The pretest data for each of the dependent variables were transformed
to z-scores; the posttest data were transformed to z-scores using the
pretest mean and standard deviation for each of the dependent
variables. A series of univariate and multivariate analyses of variance
were then conducted. For the first analysis, the z-scores for premeasures
of the four &dquo;nonreactive&dquo; variables (e.g., gasoline sales) were summed to
form a single &dquo;nonreactive&dquo; premeasure z-score. This procedure was
again completed on the &dquo;nonreactive&dquo; postmeasures. A repeated
measures analysis of variance was then conducted to compare the
pre-post change in lottery ticket sales against the pre-post change in the
combined nonreactive measures. A significant time by treatment
interaction was obtained, ~1, 19) = 40.60,p < .0001. This test indicated
that the lottery ticket sales increased significantly more than sales for the
other four dependent variables combined after the program was

implemented.
A second MANOVA was conducted using the z-scores for each

premeasure variable (e.g., transformed premeasure on gasoline sales)
and each postmeasure (e.g., transformed postmeasure on gasoline
sales). A significant multivariate effect was obtained, Fmult(5, 15) =
14.19, p < .0001. Examination of the univariate F tests for change in
each variable over time showed that three of the dependent variables
exhibited changes in sales between the pretreatment and posttreatment
periods. These variables included ticket sales, F~ 1,19) = 51.85,p <.0001,
nontaxable groceries, F(1, 19) = 5.35p <.04 and gasoline sales, P(1, 19)
= 3.81, p < .07. As can be seen in Figure 2, nontaxable grocery sales
exhibited a significant decrease after implementation of the program
while gasoline sales showed a marginally significant increase. Lottery
ticket sales increased substantially during this same period of time.
A final ANOVA was conducted making a direct comparison between

the nonequivalent dependent variable showing the largest increase,
gasoline sales, and lottery ticket sales. It showed that ticket sales did
increase significantly more than gasoline sales during the treatment
period, F(1, 18) = 24.90, p < .001.
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Figure 2: Pre-Post Change in Sales for Each Dependent Variable in Design 2
Note: Department variables are gasoline sales (Gas), cigarette sales (Cig), non-taxable
groceries (Gro), lottery ticket sales (Ticks), and taxable groceries (G. Tax).

DESIGN 3

METHOD

Design 3 is a Short Multiple Group Time Series. This design is similar
to the basic nonequivalent control groups design utilized in Design 1,
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but is enhanced by the inclusion of a brief series of before and after
measures on both the treatment and control groups. Eight weekly
measurements were collected on the 34 stores that participated in the
&dquo;Ask for the Sale&dquo; program from chain A in Design 1. Thus, Design 3 is
a second set of analyses conducted on the same stores that participated
from chain A in Design 1. Additional weekly measurements were
collected during lottery game 11, and Design 3 was formulated using
these measurements. Four of these measurements were taken before the

program was implemented and four were collected after the program
had started. In addition, 13 control stores were selected by the
management of chain A and had weekly sales measures collected at time
intervals identical to those during which the treatment stores were
measured. The dependent measure consisted of raw weekly ticket sales
following the rationale outlined in Design 2.

Contributions of design 3. The threats of selection by maturation 5 and
differential statistical regression are both specifically addressed thrdugh
the use of the extended preseries and postseries measurements. These
measurements allow us to statistically test for these two threats and
possibly to eliminate them as alternative explanations for any observed
effect. Instrumentation and local history are both difficult to eliminate
using this design. Instrumentation is plausible if the stores in the control,
but not in the treatment group, were selling tickets at the maximum
possible level prior to the implementation of the program. This threat
may be addressed by examining the data to determine how consistent
the hypothesis that a ceiling effect occurred only in the control group is
with the obtained pattern of results. Local history must be checked by
obtaining additional information on variables that might lead to
increases in sales independently of the program, such as sales training
programs and increases in foot traffic. Many plausible local history
threats are possible, making it difficult to eliminate this threat with
certainty.

RESULTS

The data were analyzed following a general strategy outlined by
Algina and Swaminathan (1979) for the analysis of the multiple group
time-series design.5 First, we tested the overall treatment by time
interaction for the full 8 week series, finding a significant effect,
F.ult(7, 39) = 4.06, p < .002. We then sought to determine where in the
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series the deviations from parallelism occurred. Analysis of the data for
the 4 weeks prior to program implementation indicated no significant
effect of treatment, ~1(1, 45) = 0.06, ns, nor a significant treatment by
time interaction, Fm&dquo;~t(3, 43) = 0.72, ns. Analysis of the data for the 4
weeks following the implementation of the &dquo;Ask for the Sale&dquo; program
indicated a significant effect of treatment, F(1, 45) = 21.24, p < .0001;
however, the treatment by time interaction did not approach statistical
significance Fm.it(3, 43) = 0.98, ns. Examination of the series for the
treatment and control group did not suggest additional hypotheses
related to differential rates of maturation in the treatment and control

groups that should be probed (see Figure 3). Finally, a test of the
treatment group by period (pre versus post) interaction was performed
in which the data were averaged across the 4 weeks prior to and the 4
weeks following the intervention within each treatment group. This
result was significant, ~1, 45) = 23.30, p < .0001, indicating that the
deviation from parallelism of the treatment and control series occurred
at the point of implementation of the treatment. This particular pattern
of results across the sequence of hypothesis tests allow us to rule out
virtually all competing statistical hypotheses concerning differential
rates of maturation in the treatment and control groups. Therefore it

may be concluded that a significant treatment effect occurred such that
treatment stores sold more tickets than control stores while imple-
menting the program.

DESIGN 4

METHOD

Design 4 combines both the Removed Treatment and the Repeated
Treatment designs (see Cook and Campbell, 1979). The present design
uses three separate groups of stores that implemented and removed the
&dquo;Ask for the Sale&dquo; program during three different instant lottery games.
In addition, an extended preseries of measurements has been included
for each set of stores to enhance the strength of the design. Each separate
group of stores has been matched with a corresponding control group of
stores that did not receive the program. These stores were matched on
the basis of sales in the game just prior to the initiation of the &dquo;Ask for
the Sale&dquo; program. Group 1 received the program during game 13; the
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Figure 3 : Mean Weekly Ticket Sales Pre- and Posttreatment
Note: Raw mean weekly ticket sales for the 4 weeks prior to treatment (Prl - Pr4)
and the 4 weeks after treatment (Pol - Po4) are plotted for treatment (T) and
control (C) stores.

program was removed during game 14. Group 2 initiated the program
during game 13 and continued implementation through the end of game
14. Group 3 did not implement the program until the beginning of game
14. Final sales measurements were taken at the completion of game 14.

All stores came from a single large chain of convenience stores that
had not previously participated in the &dquo;Ask for the Sale&dquo; program.
Group 1 consisted of 43 treatment stores, Group 2 had 21 treatment
stores and Group 3 had 90 treatment stores. Market share was utilized as
the dependent variable and was available for each of the games in which
stores participated.

Contributions of design 4. As with the other nonequivalent control
group designs presented earlier, selection by maturation, selection by
instrumentation, selection by history and selection by statistical regres-
sion are the primary threats to internal validity in the present design.
However, each of these threats is diminished through the use of several
independent groups and the statement of explicit and complex pre-
dictions for the performance of these groups. That is, if the program is
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effective at increasing sales, a specific a priori pattern of sales

performance can be predicted for these stores. It is highly unlikely that a
group of threats to internal validity would combine to produce the
predicted set of results. We are, in effect, making a complex set of
predictions based on theoretical knowledge of the program and past
empirical evidence. In addition, the extended series of premeasures
substantially increases our ability to eliminate selection by maturation
and selection by regression as plausible threats.

RESULTS

For ease of presentation, three sets of analyses were completed, one
for stores that only participated during game 13 (Group 1), another for
stores that participated during both game 13 and game 14 (Group 2),
and one set for stores that participated only during game 14 (Group 3).
Figure 4 presents the mean marketshare in games 8-14 for treatment and
control stores in each of the three groups.

Group 1. Treatment and control stores were compared on game 12
marketshare to determine whether these two groups differed in sales

prior to the implementation of the program. No significant difference
was found between treatment and control stores, ~( 1,84) =. .11, ns. Visual
inspection of the preseries shows that treatment and control stores
closely parallel each other in sales prior to the start of the game. In
addition, the control stores showed a decrease in sales during both
games 13 and 14. A repeated measures MANOVA conducted on the
pretest series showed no significant effect of treatment, ~1, 84) = 0.15,
ns., nor a significant treatment by time interaction, ~muh(4, 81) =
0.75, ns.
An analysis of covariance was then conducted using the game 13

marketshare as the dependent variable and game 12 marketshare as the
covariate. Game 13 marketshare reflects sales for the game during which
group 1 stores participated in the &dquo;Ask for the Sale&dquo; program. The
treatment effect was significant, F(1, 83) = 83.84 p < .0001. Sales

increased substantially during game 13 with mean adjusted marketshare
being higher for treatment stores (adjusted M= .00087) than for control
stores (adjusted M = .00053).
A second ANCOVA was run on the group 1 stores using marketshare

for game 14 as the dependent variable. This analysis permits an
examination of the carryover effects from the program. The analysis
showed that a carryover effect did occur, although the increase in sales
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Figure 4: Mean Marketshare for Treatment and Corresponding Control Stores in
Group 1, Group 2, and Group 3
Note: Treatment stores in Group 1 began the program during game 13 and discon-
tinued the program during game 14. Treatment stores in Group 2 began the program
during game 13 and continued during game 14. Treatment stores in Group 3 began
the program during game 14.
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experienced by treatment stores was greatly reduced for game 14, ~1,
83) = 7.77, p < .007. Once again sales for treatment stores (adjusted M=
.00059) exceeded those for control stores (adjusted M = .00051).

Group 2. Treatment and control stores were compared on market-
share for game 12 to determine whether these stores differed in sales

prior to implementation of the program. This test showed no significant
difference in sales on game 12, t(1,40) = .03, ns. Repeated measures
MANOVA on the preseries measures also indicated that neither the
treatment main effect, F(1,40) = 0.13, ns., nor the treatment by time
interaction, Fmult(4, 37) = 0.54, ns., were significant prior to treatment.
Consistent with these results, visual examination of both the treatment
group and the control group preseries measurements indicated that the
sales in the two groups were highly similar prior to treatment.
An ANCOVA was conducted using marketshare for game 13 as the

dependent variable. This analysis showed a significant difference in sales
between treatment and control stores, F( 1, 39) = 44.00, p < .0001. The
mean adjusted marketshare for treatment stores (adjusted M = .00078)
was higher than for control stores (adjusted M = .00051).
A second ANCOVA was run using marketshare for game 14 as the

dependent variable. Since the program was implemented in both games
13 and 14 for group 2, this analysis provides a test of the program for the
second continuous game in which it was utilized. The treatment and
control stores significantly differed during this second game, ~ 1, 39) =
13.39, p < .001. The effect is less striking relative to the differences seen
for this group during game 13. Mean adjusted marketshare for
treatment stores (adjusted M = .00060) was higher than mean adjusted
marketshare for control stores (adjusted M = .00047).

Group 3. A t-test conducted on the game 13 marketshare indicated
that treatment and control stores did not differ in sales prior to the
implementation of the program, ~(1,178) = .72, ns. A repeated measures
MANOVA comparing the treatment and control preseries and indicated
that the two sets of premeasures did not differ: treatment main effect,
F(1, 177) = 0.37, ns.; treatment by time interaction, Fmult(5, 173) =
0.26, ns.
An ANCOVA was performed using marketshare for game 14 as the

dependent variable. This analysis showed that treatment and control
stores differed significantly in sales during game 14,~1,177) =19.44p <
.001, with treatment stores (adjusted M = .00065) selling significantly
more tickets than control stores (adjusted M = .00047).

Visual examination of the preseries shows a close parallel in
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marketshare between treatment and control stores through game 13.
The control series decreased from game 13 to game 14, whereas the
treatment series increased.

For purposes of illustration, the sales patterns of the three groups of
treatment stores are presented together in Figure 5. It can be seen that,
as predicted, sales increased in game 13 for both of the groups that
initiated the program during this game while sales increased in the third
group only during game 14.

GENERAL DISCUSSION

The present set of designs converge on the result that the &dquo;Ask for the
Sale&dquo; program has been effective at increasing sales in those stores that
have participated. There is some indication, however, that this effect
does not persist without the continued implementation of the program.
In addition, there is evidence that the program loses strength over time
even if it is implemented continuously.

In Design 1, the use of audited sales data ruled out all but one form of
the instrumentation threat. The remaining form of this threat, ceiling
effects, is unlikely given the close match of treatment and control stores
on game 11 sales. The most common forms of the selection by
maturation threat are also implausible in light of the pattern of obtained
results in which the treatment stores increased their sales, whereas the
control stores showed a slight decrease (Cook and Campbell, 1979:
104-105). The high reliability of the sales measure decreases the
likelihood of differential statistical regression. The use of a geograph-
ically dispersed sample of stores diminished the plausibility of most
local history threats; one form of this threat, differential implementation
of sales training programs, was also checked directly. Nonetheless, other
forms of the local history threat (e.g., rate of sales force turnover)
remain viable.

The primary contribution of Design 2 is that it addresses forms of the
history threat remaining after Design 1. The robustness of the increase
in lottery ticket sales relative to the changes in sales of a number of other
product categories together with the high reliability of the &dquo;nonreactive&dquo;
dependent measures (test-retest rXX = .96 to .99) combine to render
implausible nearly all forms of the history threat (e.g., employee
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Figure 5: Mean Marketshare for Treatment Stores for Group 1, Group 2 and Group 3
Note: Group 1 (Gl) began the program during game 13 and discontinued the pro-
gram during game 14. Group 2 (G2) began the program during game 13 and con-
tinued during game 14. Group 3 (G3) began the program during game 14. Only the
treatment stores are included.

turnover, increase in customer traffic). The high temporal reliability of
the sales data and the use of the entire chain of stores provides further
evidence against the threat of statistical regression.

Design 3 directly addressed the threats of selection by maturation and
differential statistical regression through the use of an extended
pretreatment and posttreatment series of observations. The Algina-
Swaminathan (1979) procedure probed all forms of the selection by
maturation threat including those not addressed by Design 1, resulting
in the conclusion that a treatment effect exists. The comparability of the
series for the control and treatment groups prior to the implementation
of the program clearly rules out the threat of differential statistical
regression. The declines in lottery ticket sales in both groups over the
weeks prior to the beginning of the program clearly indicated that the
control group was not at a ceiling level of lottery ticket sales.
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Design 4 featured an extended preseries to address the threats of
selection by maturation and differential statistical regression and
replication of the program effect across different groups of stores and
different games to address local history threats. This is the strongest
design and provides strong rejection of virtually all alternative hypoth-
eses for the treatment effect. Nearly all forms of each of the four threats
to internal validity were ruled out prior to the implementation of Design
4; this final design provided substantiation of the treatment effect and
provides an illustration of one of the strongest possible designs under
these circumstances.

The use of multiple designs provides replication of the treatment
effect over a series of different stores and times of implementation. This
combination of replications makes it very implausible that an alternative
causal process would covary with the treatment across so many different
circumstances. That is, to be a viable alternative explanation, a causal
process other than the treatment would need to covary with the
treatment and exert its influence in the same direction despite the many
different biases that operate in these different circumstances. It is

extremely unlikely that these many different circumstances share such a
systematic bias.

In summary, through the use of multiple designs that do not share a
common bias we have been able to eliminate nearly all of the plausible
threats to internal validity and can conclude with some certainty that the
&dquo;Ask for the Sale&dquo; program does produce increases in sales. This
increase may not extend over a long period of time given the decrease in
the program’s effectiveness observed in Design 4. The reasons for this
decrease cannot be conclusively determined with the present data.
However, a decay in the program’s effectiveness might be expected as
customers become habituated to the continual requests for sales. In
addition, the program requires a certain degree of supervision to
maintain, and the integrity of the program may decrease over time as
managers tire of enforcing the program among their employees.

NOTES

1. The structural equation approach attempts to develop a causal model of selection
process using multiple indicators of each construct (e.g., Magidson, 1977). If the model of



711

the selection process is correct, then treatment effects can be estimated using structural
equation modeling techniques with a high degree of precision. The econometric modeling
approach attempts to estimate treatment group assignment as a function of pretest scores
(e.g., Barnow et al., 1980). Such models achieve identification by estimating probit models
of group assignment or by assuming other restrictions on the group assignment model.
Both approaches make strong statistical assumptions. For example, the econometric
approach of Barnow et al. (1980) assumes bivariate normality of the error terms, correct
specification of the selection model, appropriate selection of identifying restrictions, and
no serious problems with multicollinearity in estimating the second-step regression
equation. The effects of the assumptions on the estimate of the treatment effect need to be
carefully probed to the extent possible before accepting the conclusions of these analyses.
When the assumptions of these models are not met, serious misestimation of treatment
effects can result (see Bentler and Woodward, 1978; Mumane et al., 1985, for examples of
this problem). Typically most problematic is the assumption that an unknown selection
process has been correctly modeled. However, when the assumptions of these models are
met they can provide highly efficient and unbiased estimates of treatment effects.

2. An instant lottery game involves the sales of lottery tickets over a period of 8 to 15 
weeks. In the instant game, all of the information needed to play and win is printed on each
ticket. Thus players find out immediately whether they have won and the amount they
have won.

3. The use of marketshare figures introduces a negative correlation between data-
points, since they are constrained to sum to 1.00 across all outlets in the state. Given the
very large number of lottery ticket outlets in the state, the magnitude of the bias resulting
from nonindependence in the present data is trivial. In cases in which marketshare is
divided among a small number of businesses this nonindependence would be of
substantial magnitude, so that statistical adjustments for this problem would need to be
made (see Kenny and Judd 1986).

4. Controversy exists over the most appropriate estimate of reliability with which to
adjust for pretest differences between groups (e.g., Campbell and Boruch, 1975; Linn and
Werts, 1973). Judd and Kenny (1981) and West (1985) recommend that two sets of Porter
true-score analyses be performed, one using a lower-bound estimate and one using an
upperbound estimate of the reliability.

5. Econometric approaches (Judge et al., 1982; Kmenta, 1986; Simonton, 1977) may
also be taken to what is termed in that literature the cross-sectional time series design. In
addition to the assumption of equal variance-covariance matrices in the two groups that
must be made by the Algina-Swaminathan (1979) approach, econometric approaches
make specific structural assumptions about the variance-covariance matrix. More
specifically, the same autoregressive error structure, typically of order 1, is assumed to
apply to all within-case disturbances, with the autoregressive parameter being assumed to
be identical for all cases (Simonton, 1977: 499-500). When the assumptions of the
econometric approach are met, it yields a powerful test of treatment effects. Unfortunately,
for the short time series under consideration here, adequate tests of the structural
assumptions of the econometric approach are not possible. Relatively little work has been
done on the effects of violations of these structural assumptions, so that the extent and
direction of bias in the estimation of the treatment effects when the assumptions are not
met cannot at present be generally predicted.
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