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Spontaneous Selection:

The Comparative Influence of Consumer, Producer 

and Retailer Factors on Impulsive Buying 
Abstract  What stimulates impulsive purchases more powerfully, consumer situations, product factors, or the retail environment? To answer this research question a consumer panel of fifty one grocery shoppers was shadowed over three shopping trips to provide a variety of consumer, product, and retailer measures.  For items not purchased, these factors were imputed from previous trips and from other panelists shopping at the same supermarket at the same time, in a two-step procedure designed to avoid overstating of the precision imputation.  From a nested logit model, we computed the elasticity of the odds of an impulse purchase with respect to the groups of variables. Consumer factors are an order of magnitude more influential than product or retail variables in causing impulsive purchases.

Introduction

Imagine a consumer walking down a grocery store aisle.  While picking up the items on the shopping list, the consumer stops by a cookie display and spontaneously adds a box of cookies to the shopping cart.  What prompted this behavior?  Was it the appeal of the product?  Was it the pleasant store environment and special display?  Was it the shopper’s good mood or impulsive personality?  What led to the impulsive cookie purchase?
Such questions are not trivial ones.  Impulse purchases comprise a substantial portion of retail industry sales.  In certain product categories, impulse buying accounts for almost 80% of purchases (Abrahams 1997; Smith 1996).  On a per-square-foot basis, impulse items for sale at the checkout lane account for eight times the total of all weekly store sales (Mogelonsky 1998).  Purchases from these checkout areas alone account for more than $5 billion in yearly retail sales (Dolliver 1998).
Our research examines the influence of consumer factors, product factors, and retailer factors on impulsive buying behavior in a grocery store setting.  We account for the concomitant presence of a variety of factors impacting an impulsive purchase decision in order to provide a better understanding of which factors are more influential to the decision.  Our research provides a more complete view of impulse purchasing behavior.  In addition, our analysis demonstrates how researchers can account for missing data in an empirical model of the purchase decision process. 
Research Question and Existing Literature
An early field study of grocery shoppers defined an impulsive purchase decision as a purchase decision made in the store for which there is no prior recognition of need (Kollat and Willet 1967).  Impulse purchases occur when a consumer sees a product in the store and purchases it with little or no deliberation due to a strong urge to possess the item (see Puri 1996; Rook and Fisher 1995).  Impulse buying behavior has been described as a hedonically complex buying experience that is exciting, involving, and intense (Rook 1987).  This type of buying behavior consists of “(1) relatively rapid decision-making, and (2) a subjective bias in favor of immediate possession” (Rook and Gardner 1993, p. 3; see also Rook and Hoch 1985).  It occurs without a lot of reflection (Beatty and Ferrell 1998).   Impulsive buyers typically are emotionally attracted to the impulse object, and desire immediate gratification (Hoch and Loewenstein 1991). 
Beginning with the grocery store surveys of the late 1940s and 1950s, and extending through the phenomenological research of the 1990s, several studies have explored the factors that are associated with impulsive buying.  For example, research shows that trait impulsive people make more impulse purchases than trait non-impulsives, in general (Kacen and Lee 2002; Rook and Fisher 1995).  Research also indicates that retail environments can stimulate an impulse purchase through in-store displays and promotions (Cobb and Hoyer 1986; Cox 1964; McGoldrick 1982).  It has been shown that certain products have higher impulse purchase rates (e.g., bakery goods, candy, bath products) than other products (e.g., men’s apparel, books; coffee filters; Bellenger, Robertson, and Hirschman 1978; Narasimhan, Neslin and Sen 1996; Prasad 1975; West 1951), though impulse buying rates for any particular product category vary from study to study, and researchers acknowledge that any product can be purchased impulsively (D’Antoni and Shenson 1973; Rook and Hoch 1985). 

Notwithstanding this rich impulse buying literature, impulsive buying behavior remains an elusive phenomenon.   Based upon current research findings on impulsive buying behavior, it is difficult to forecast whether a trait-impulsive individual will impulsively purchase a candy bar from a grocery store display on the next purchase occasion.  Surprisingly, it is difficult to even predict which variable (the impulsive nature of the consumer, the candy bar, or the store display) has more influence on the impulse purchase outcome.  One important contribution missing from the impulse buying literature is research identifying the relative influence of consumer, product and retailer factors on the impulsive purchase decision.  While all three types of factors are linked to impulsive buying behavior, it remains unclear which types of variables (consumer, product, or retailer) have greater or lesser impact on a shopper’s impulse purchase decision.  The research question answered in this paper is, “What stimulates impulsive purchases more, consumer characteristics, product characteristics, or the retail environment?”
In this study, we adopt Kollat and Willet’s (1967) definition of impulse buying as an in-store decision that occurs without prior recognized need for the item to distinguish impulse purchases from unplanned reminder grocery purchases.  Our definition is consistent with previous studies of impulsive buying behavior (Beatty and Ferrell 1998; Cobb and Hoyer 1986) which also distinguished impulse purchases from reminder purchases.  While the impulse literature has often conflated impulsive and unplanned purchasing behaviors, these behaviors are distinct.  For example, a shopper may pass the cereal aisle and recall that his home inventory of Corn Flakes is low and he needs to restock. This unplanned reminder purchase would be classified as a planned purchase if the shopper had remembered to put the item on his shopping list.  A pure impulse purchase has no “reminder” component since there was no prior recognized need.  This difference between impulse and unplanned purchases has significant implications for the marketing strategies of retailers and product manufacturers.  The unplanned reminder buy reflects a purchase decision made at a previous point in time (see Stern 1962).  A true impulse purchase reflects an at-the-moment, in-store decision and is therefore subject to greater influence from the store environment, and the consumer’s current state at the time of shopping (see Beatty and Ferrell 1998; Cobb and Hoyer 1986).  Our study focuses on in-store impulse purchases for which there was no prior need.  Based upon previous impulse buying research, we identified the consumer, product, and retailer variables consistently associated with impulsive buying behavior.  
Previous Research – Consumer Factors
Perhaps the most fundamental individual characteristic linked to impulsive purchasing behavior is consumer trait buying impulsiveness.  Trait buying impulsiveness is an enduring aspect of a consumer’s personality and can be thought of as “a consumer’s tendency to buy spontaneously, unreflectively, immediately, and kinetically” (Rook and Fisher 1995, p. 306).  A variety of trait buying impulsiveness scales have been developed (Puri 1996; Rook and Fisher 1995; Verplanken and Herabadi 2001; Weun, Jones and Beatty 1998), and all demonstrate a consistent and positive correlation between a consumer’s trait buying impulsiveness and his or her impulsive buying behavior.  A person high in trait buying impulsiveness is “more ‘open’ and receptive to sudden, unexpected buying ideas” and is “more likely to experience spontaneous buying stimuli” (Rook and Fisher 1995, p. 306).  Of course, not all impulses are acted upon.  While a consumer may experience the urge to buy something impulsively, other factors play a role in encouraging or discouraging the impulse purchase. 
Given that the impulse buying experience is a hedonically rich and more emotional buying experience than planned purchasing behavior (Rook 1987), it is to be expected that consumer moods states are positively associated with impulsive buying behavior.  Indeed, consumer moods have been linked to impulsive buying behavior in many studies (Beatty and Ferrell 1998; Donovan et al. 1994; Kacen and Lee 2002; Rook 1987; Rook and Gardner 1993; Weinberg and Gottwald 1982).  Weinberg and Gottwald (1982) found that impulse buyers experienced more emotions than no buyers.  Similarly, Rook and Gardner (1993) found that consumers’ positive moods were more conducive to impulsive buying behavior than negative moods, but their study showed that impulse buying occurred under both positive and negative moods.  
The research findings on consumer age, sex, and income in regards to impulse buying are mixed.  In general, the literature has found that age is negatively correlated with impulsive buying behavior (Bellenger, Robertson, and Hirschman 1978; McGoldrick 1982; Rook and Hoch 1985).  The results linked to sex differences vary.  More men than women were classified as impulse buyers in Cobb and Hoyer’s (1986) study but Rook and Hoch (1985) found that females were more impulsive than males.  Their data was collected via in-home depth interviews so social desirability bias may have impacted their results.  McGoldrick (1982) found no differences between men and women.  The availability of discretionary income positively impacted impulsive buying behavior in two studies (Beatty and Ferrell 1998; Oumlil 1983), while several studies found no relationships between demographic characteristics such as age, sex, or income and impulsive buying behavior (Kollat and Willett 1967; Prasad 1975; Williams and Dardis 1972).   We include the demographic variables age, sex and income in our study to be consistent with previous research and because they may provide guidance for retailers’ market segmentation strategies.  
Previous Research – Product Factors
For many years it was assumed that impulse products were low-cost, frequently purchased goods (see discussion in Rook and Hoch 1985) but evidence has proved that impulse buying behavior occurs across a wide range of product categories including food, clothing, and household items (Bellenger et al. 1978; Prasad 1975; West 1951; Williams and Dardis 1972).  Consumers in Rook’s (1987) study made impulsive purchases of a variety of products including jewelry, a painting, and a motor scooter.  Interestingly, few impulse researchers have focused on the specific characteristics of the product that would encourage spontaneous purchase of the item.  Dittmar and her colleagues (1995) looked at the symbolic versus functional nature of products and found that symbolic (self-expressive) products such as clothing and music are more likely to be purchased on impulse than functional (utilitarian) goods such as furniture or car equipment. 

Research has shown that hedonic products have more emotional appeal than utilitarian products (Dhar and Wertenbroch 2000; Hirschman and Holbrook 1982).  The research by Dittmar et al. (1995) suggests that emotionally appealing products are more likely to be impulsively purchased than non-emotionally appealing products.   Given that impulsive buying behavior is an emotional, exciting experience (see Rook 1987; Weinberg and Gottwald 1982) and that impulse buyers often are emotionally attracted to the impulse object, we propose that hedonic products are more likely to be purchased by an impulse buyer than non-hedonic products. 
A second characteristic of impulsive buying behavior is the buyers’ desire for immediate gratification (Hoch and Loewenstein 1991; Thompson, Locander and Pollio 1990).  In addition to being more arousing and less deliberate, impulsive buying behavior is more irresistible than planned purchasing behavior.  Impulsive buyers have a desire for immediate gratification (Rook and Gardner 1993; see also Hoch and Loewenstein 1991; Rook and Hoch 1985).  While any product may be purchased impulsively, research suggests that impulsive buyers choose products that are ready to be used or consumed and that can be enjoyed without delay.
Previous Research – Retailer Factors
Since impulse purchases are in-store decisions that in some product categories account for the majority of purchases (Abrahams 1997; Smith 1996), a retailer’s decision to offer an item at a special price, or to locate an item on a special display may play an important role in the consumer’s impulsive buying decision.  For example, end-of-aisle and checkout counter displays increased in-store decisions to purchase an item by about 3% compared to when an item was displayed in-aisle (Inman et al. 2004).  Whether the item was on sale or offered at a promotional price encouraged slightly more impulse purchases compared to non-promotionally priced goods in a study by Williams and Dardis (1972), but others have found promotional prices were not critical to the impulse purchase decision (Kacen 2003; McGoldrick 1982; see also Rook 1987).  
Store atmospherics and the physical aspects of the retail environment can also affect a consumer’s mood and shopping behavior (Babin and Attaway 2000; Donovan et al. 1994; Eroglu, Machleit and Chebat 2005; Kotler 1973-74).  In general, the more pleasant the environment, the higher the positive affect and the longer the shopper spends in the store.  In-store browsing in turn, leads to more impulsive purchasing behavior (Beatty and Ferrell 1998).  Prasad (1975) found that store environment affects the amount of impulsive buying behavior that occurs. In his study shoppers made significantly more impulsive purchases at a discount store compared to a department store.  
Model of Impulse Purchases

As suggested above, there are a multitude of factors associated with the consumer, the product, and the retail environment that might increase the likelihood of an impulsive purchase.  In order to answer our research question of which factors (consumer, product or retailer) are more influential to a consumer’s impulsive purchase decision, we first calibrated the purchase outcome as the probability of an impulse buy (or equivalently, the odds of an impulse buy),
 then standardized the number and magnitude of the variables describing the three factors.  This allowed us to address our research question more specifically: “Which causes a larger increase in the probability of an impulse buy, a one-percent change in the typical consumer, the typical product, or the typical retailer factor?”  

Given that the aim of our study is to model the contribution of consumer, product, and retailer factors to the impulsive purchase decision, we must model the purchase decision process, in order to explain why some purchase decisions are made impulsively in the store rather than preplanned at home.  Purchase decisions should, of course, be limited to those products that the consumer might buy.  Lactose intolerant consumers don’t buy milk, vegetarians don’t buy hamburger, and non-pet owners don’t buy dog food, so for such products there is no choice of “when to decide” (at home or in the store) since the answer to the question of whether to buy is always, “no.”   However, a consumer may occasionally buy ice cream, but have no strong reason, desire or cue to include ice cream on their shopping list or to make a mental note to buy it. On some shopping trips, he may have an inclination to buy ice cream but this inclination is not strong enough to place a container of the frozen treat in the grocery cart. On other occasions the urge is intense enough that he impulsively adds a half gallon of ice cream to the shopping cart.  We therefore restrict our purchase decision process to products that the consumer would at least consider buying.  We model this decision process below.
For a particular shopping trip, a consumer can make one of three choices about a product that is in their purchase consideration set: 1) preplan to buy the product by including it on a artifactual or mental shopping list in preparation for a shopping trip, 2) attend to the product only when in the store and, if the urge to buy is sufficient to prompt the impulse purchase, buy the product or 3) attend to the product only when in the store but choose not to buy the product at all.  Consider a shopper i with characteristics xi’=(xi1, xi2,…,xiK ), a product with attributes yi’=(yi1, yi2,…,yiL) that is sold in a retail environment described by zi’=(zi1, zi2,…,ziM).
  The utility associated with putting the product on the shopping list is Ui,plan= xi’plan + yi’plan + zi’plan + i,plan.  The term i,plan captures all unobserved facets of the environment that have not been measured by (xi, yi, zi).  The corresponding utility of making an in-store impulsive purchase is Ui,impulse= xi’impulse + yi’impulse + zi’impulse + i,impulse.  If the product is not bought either as a preplanned or as an impulsive purchase the resulting utility is Ui,nobuy= xi’nobuy + yi’nobuy + zi’nobuy + i,nobuy.  
Following the long line of work on random utility models (McFadden 2001; Train 2003), the probability that the consumer would plan a purchase rather than make an impulsive purchase or make no purchase can be expressed as
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Because the consumer, product, and retailer information are identical across each purchase process, as can be seen in equation (1) only identification of differences in the coefficients is possible. We normalize the model by making “no-buy” the baseline behavior; this is equivalent to setting the no-buy coefficients equal to zero. 

Under the assumption that the unobserved utility residuals are independent and identically distributed with an extreme value type I distribution, the resulting probabilities that come from the multinomial logit model are
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The multinomial logit model assumes that all three alternatives are evaluated simultaneously.  An alternative to this is a nested multinomial logit model.  Specifically, one might expect that the consumer decides first whether to include a product on a shopping list; if the item is not included on a shopping list, later in the store the consumer decides whether to make an impulsive purchase or no purchase at all.  The nested logit is our primary model but we estimate both a traditional and nested multinomial model below to test the alternative consumer purchase decision process.
Measuring the Relative Influence of Groups of Variables

Once the vectors of coefficients in this multinomial logit model have been estimated, the research objective is to determine whether changes in the vector of variables associated with consumer are more influential than those of the product (or the retailer).  The logarithm of the odds of impulse versus no buy equals ( ln(Pimpulse/Pnobuy)= x’aimpulse+y’bimpulse+z’gimpulse, where aimpulse, bimpulse and gimpulse are the estimators of impulse, impulse and impulse. Notice that with the calculation of the odds Pimpulse/Pnobuy, the numerators of (3) and (4) cancel, and the logarithm transforms the model into a linear expression.  Critical to the comparison of groups of variables is how much the vector variable changes. To standardize the change across variables, we change the value of each variable by one percent up or down from the mean in the direction that would increase the odds of impulse buying versus no buy.  
Specifically, from the mean vector of consumer variables 
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 we proportionately change each component by one percent.  The log-odds of an impulse purchase therefore change by an amount 0.01(
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’aimpulse, under the assumption that the variables are recoded so that increases make impulse purchases more likely.  The resulting elasticity of the log-odds with respect to the average consumer variable evaluated at the mean vectors is 
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where the number of consumer variables is K.  By similar analysis, the elasticity of the log-odds with respect to the average product and retailer variables are
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The significance of the differences in these elasticities can be tested using a variant of the method employed by Silber, Rosenbaum and Ross (1995).  They compared the ratio of the variances of the contributions of two groups of variables’ impact on the log-odds of a choice. Since the elasticities in (5)-(7) have the same denominator, this is equivalent to comparing the ratio of the squares of the elasticities of the log-odds. For example, the test statistic comparing the influence of consumer variables x and product variables y on the log-odds of an impulse-buy versus a no-buy is


[image: image10.wmf]2

2

impulse

impulse

impulse

impulse

2

K

L

'

'

b

'

y

y

b

a

'

x

x

a

=

w

.




(8)
If  equals 1.0, then standardized changes in the typical consumer and product variables contribute the same amount to variation in the log-odds of impulse purchases versus no-buys.
 We test hypotheses concerning  using the delta method (Greene 2000), as follows.  Assuming asymptotic normality for the vector of parameter estimates, 
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and S is the estimated variance-covariance matrix of the parameter vector 
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 is asymptotically standard normal.  If this test z-statistic is significantly positive (or equivalently >1), then a one-percent change in a typical consumer factor is a more powerful driver of impulsive purchases relative to no-buys than a comparable change in a typical product factor.  Similar comparisons can be made with the retailer factors and other odds ratios.
Impulse Purchase Panel Data
Sample and Data Collection
To determine the relative contribution of consumer, product, and retailer variables on impulsive buying behavior, 51 adults living in a large Southern metropolitan area were recruited to participate in a grocery shopping panel study.  Each participant was shadowed by a research assistant and provided information, including their store receipt, for three major household grocery shopping trips over a ten-week period.  A major grocery shopping trip was defined for participants as “the main shopping trip you make to stock up on items needed by the household” and was distinguished from a quick fill-in trip when only an item or two is purchased.  The average shopper was 41 years old. Eighty percent were female.  See Table 1 for a detailed description of the participants. After agreeing to take part in the study, shoppers completed a questionnaire concerning their general grocery shopping behavior, their trait buying impulsiveness (Rook and Fisher 1995) and demographic items.  
Table 1

General Description of Study Participants

	(N = 51)

	Age
	Mean
	41 

	(years)
	Range
	21-60

	
	
	

	Sex
	Male
	20 %

	
	Female
	80 %

	
	
	

	Income
	Under $25,000
	18.5%

	
	$25,000-$49,999
	20.4%

	
	$50,000-$74,999
	25.9%

	
	$75,000-$99,999
	16.7%

	
	$100,000 & above
	13.0%

	
	
	

	Race/Ethnicity
	White/Caucasian
	42.6%

	
	Asian
	20.4%

	
	Black/African American
	13.0%

	
	Hispanic
	18.5%

	
	
	

	Household Size
	Mean
	3.1

	(persons)
	Range
	1-10


Following each of three major grocery shopping trips, participants completed a questionnaire about their trip, including questions about their mood when they entered the store and whether they used a shopping list.  They attached their grocery store receipt to this questionnaire, and circled any items that were impulse purchases.  A definition of an impulse purchase was provided:  “an impulse purchase occurs when you make a sudden unexpected decision to buy something while shopping in the store.  It is different from planned purchases (for example, a grocery list) and from an unplanned reminder purchase – remembering you need something when you see it in the store.  Impulse purchases are spontaneous decisions to buy something with no prior recognized need.”  Across all 51 shoppers for all trips, 3,979 items were purchased of which 354 (9%) were impulse buys.
Measurement of Consumer Variables
Two key consumer variables measured in our study were trait buying impulsiveness and the consumer’s mood at the time of purchase.  Third, we also included a tendency to plan shopping variable that measured the amount of planning consumers’ generally engaged in when shopping for household groceries.  Consumers’ general shopping behaviors such as coupon use, the nature of the shopping trip, or use of written shopping list have also been studied in order to better understand impulsive buying behavior (Cobb and Hoyer 1986; Inman, Ferraro, Winer 2004; Kollat and Willett 1967; Prasad 1975; Williams and Dardis 1972).  Interestingly, Cobb and Hoyer (1986) found that both impulse buyers and planners were simplifiers who processed less in-store information and selected preferred brands.  Finally, consumer sex, age, and household income were measured.  Details of  all six consumer variables follow. 
Consumer trait buying impulsiveness was measured using Rook and Fisher’s (1995) nine-item scale where 1=strongly disagree and 7=strongly agree.  Items include statements such as, “’Just do it’ describes the way I buy things,” and “I often buy things spontaneously.”  Higher values indicate higher trait buying impulsiveness. The scale showed strong reliability (( = .88).  

Participants’ mood when entering the store was measured using Russell, Weiss, and Mendelsohn’s (1989) Affect Grid.  It consists of a nine-by-nine grid labeled (1) “high arousal” to (9) “sleepiness” on the vertical dimension and (A) “unpleasant feelings” to (I) “pleasant feelings” on the horizontal dimension.  Participants placed an “x” in the grid indicating their mood when entering the store.  From this, a single mood measure was constructed by adding the value of the pleasure component, where 9 indicates high pleasure, and the value of the arousal component, where 9 indicates high arousal.  The mood variable ranged from 18 (high positive mood) to 2 (low negative mood).

A tendency to plan shopping variable was computed for each shopper by summing responses to four questions measured on a 4-point scale where 1=never and 4=always: 1) whether they clipped coupons, 2) whether they read store sale flyers prior to shopping, 3) whether they read store sale flyers while in the store, and 4) whether they prepared a written shopping list before going to the store.   Higher values indicated more general planning behavior (( = .64).
Three demographic variables were taken from responses to the initial questionnaire:  sex (where female = 1), age (in years), and household income (measured categorically from 1 to 6, where 1 = less than $10,000 and 6 = $100,000 or more).
Measurement of Product Variables
 Our product variables focused on whether the grocery item has hedonic appeal and whether it is “ready-to-use,” because these are commonly thought to drive impulse purchases. We also include price as a descriptor of the product.

Hedonic products are those that are bought or consumed primarily for their ability to provide feeling or pleasure rather than utilitarian value (Dhar and Wertenbroch 2000).  Given the nature of impulse purchasing behavior, described above, hedonic products should be more appealing as impulse items compared to more utilitarian products.  Two independent coders classified each item purchased as hedonic or non-hedonic.  Differences in coding were resolved through discussion.  
“Ready-to-use” products are those that can satisfy the impulse buyer’s desire for immediate gratification (see Hoch and Loewenstein 1991).  A product was classified as ready-to-use if it could be used or consumed instantly without further preparation or additional items.  A bag of cookies was classified as ready-to-use.  A carton of eggs was not.  Similarly, hair gel is ready-to-use, shampoo is not.  Again, two coders classified each item in the data set and discrepancies were resolved through discussion.  
Although a study by McGoldrick (1982) indicated that price wasn’t a main reason for shoppers’ impulsive purchases, we included the price of the item as a control factor.  Product price information was taken directly from the store receipt.

Measurement of Retailer Variables
Our retailer variables focus on the aspects of the retail environment found in previous studies to impact shoppers’ behavior: whether the item was on sale and whether the item was part of a special in-store display.  We also include a general store variable -  EDLP/High-Low strategy – that describes two different types of store environments.   

A sale dummy variable was created for each item purchased, where 1 = special price, based on the grocery receipt. A display dummy variable, where 1 = item on special display, was used to indicate items that were on special display in the store at the time of purchase.  Two store dummy variables were created to capture distinct retail shopping environments: Walmart, representing an everyday low pricing (EDLP) strategy and Kroger representing a high-low pricing strategy.  The Wal-Mart dummy represents a discount retail environment that focuses on low prices and limited store atmospherics; the Kroger dummy represents a traditional grocery environment with more sensory-based atmospherics (e.g., music, lighting) and higher service levels (cf. Donovan and Rossiter 1982; Kotler 1973-74).  Table 2 provides descriptive statistics for all variables.   
Table 2
Descriptive Statistics of Consumer, Product and Retail Variables
	
	Mean
	Standard

Deviation
	Range

	Consumer Variables
	
	
	

	Trait Buying Impulsiveness 
	31.2
	10.2
	9-53

	Mood
	10.6
	2.5
	3-16

	Tendency to Plan
Shopping
	8.9
	2.6
	4-15

	Sex

(1=female, 0=male)
	.80
	.4
	0-1

	Age
	41.4
	12.9
	21-50

	Income

<$10000…>$100000
	3.7
	1.5
	1-6

	Product Variables
	
	
	

	Hedonic
	.066
	.25
	0-1

	Ready-to-Use (RTU)
	.209
	.41
	0-1

	Price
	2.18
	2.51
	0.05-36.59

	Retailer Variables
	
	
	

	Sale
	.264
	.47
	0-1

	Display
	.064
	.24
	0-1

	Wal-Mart
	.217
	.41
	0-1

	Kroger
	.235
	.42
	0-1


Missing Data for Non-Purchased Products
The product and retailer factors were measured for each purchase, whether planned or impulse, but these factors are latent for those products considered by the shopper but not purchased.  In order to impute the values of these missing “no-purchase” variables, we first identified the items that were purchased by each panelist.  We assumed that panelists who had bought in a category in one shopping trip always considered buying a product in that category, although on some trips no purchase was made.  If no purchase was ever made in a product category by a panelist, then it was assumed that the product category was never considered for purchase. For example, if apples were purchased only on the second shopping trip, then we assumed apples were considered on the other two trips, but not judged to be attractive enough to buy.  For this item, we created a new entry for the first and third shopping trips indicating a no-buy of apples.  
Second, we imputed the price of the no-buy item.  Since apples come in several varieties that may have different prices, we could have imputed a price of the not-purchased apple by averaging the prices of all the apples purchased.  In fact, there are six potential sources of information from which a proxy for the missing price variable could have been created from our panel data, based on whether it is the same or different consumer, store, or week. For example, one source for a particular imputation may be from the same consumer and retailer, but in a different week. 
However, if we substituted a single number from any data source, the implication is that we knew precisely the value of the latent variable for no-buy. Little and Rubin (2002) suggest a two-step imputation method.  In step one, data sources are weighted for each product category based upon their validity. For example, three sources of data may be available for a particular imputation, with each source weighted as indicated in Table 3. In step two, a value is drawn from a data source based upon the source’s validity as a proxy for the unrecorded variables.  For example, suppose that data source 2 was randomly drawn based upon the weights in Table 3, and then one of the observed values from that source was chosen at random, say $0.79.  This value is then substituted for the unobserved price in a data set.  This procedure is then replicated to create multiple data sets. Following Little and Rubin (2002), the parameter values are estimated for a small number of datasets
 and averaged, while the resulting variance of the estimator is a combination of the averaged variance estimate within the imputed dataset, 
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, and the between dataset variance of the estimates, BD, namely 
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Table 3
Imputation Example

	Source
	1. Same retailer Same week
	2. Same retailer Different week
	3. Different retailer
Different week

	Weights
	60%
	30%
	10%

	Prices
	$0.75
	$0.85
	$0.92

	
	$0.83
	$0.83
	$0.85

	
	
	$0.79
	$0.73

	
	
	$0.85
	$0.81

	
	
	$0.83
	


Empirical Results: Nested Logit Model
Our primary research question concerns the influence of groups of variables (consumer, product, and retailer) on consumers’ impulsive buying behavior, not the individual variables themselves. However, considering the parameter estimates for each variable individually is informative and can provide the foundation for the group results. Therefore, the individual variable findings will be presented first (see Table 3).  All variables are mean centered merely for ease of interpretation of the coefficients (Echambadi and Hess 2007).
Nested multinomial logit regressions for each of the five data sets included in the multiple imputation yielded an average log-likelihood value of -4063.13. The independent variables were the same for each potential choice, so separate parameters were estimated for each choice type. When no-buys are the baseline, a positive parameter indicates a planned or impulse buy is more likely than no purchase as the value of that variable increases.  To compute the significance of the difference in parameter values for planned and impulse buys, we reran the model with planned buy as the baseline, so that the resulting coefficients for impulse measure the differences impulse-plan, impulse-plan and impulse-plan.  
The scaling parameter is not significantly different from one, which indicates nested and standard multinomial logit models are very similar (Train 2003, p.85). Since we conceptualized impulse buying as a nested choice, our analysis will focus on the parameter estimates produced by the nested model.

Each individual variable has at least one significant main effect parameter associated with it as seen in Table 4.  All coefficients are signed as previous evidence suggests, but because we are interested in the comparison of the magnitudes of the response to groups of variables rather than the signs of individual variables, discussion of the individual variables is found in the Appendix. 

Table 4
Choice Parameter Estimates for Nested Multinomial Logit
	
	Choice Comparison

	Variables
	Impulse –Nobuy
	Plan -Nobuy
	Impulse -Plan

	Consumer Variables
	
	
	

	Trait Buying

Impulsiveness (TBI)
	0.01     (0.01)
	-0.01**

(0.00)
	0.02** (0.01)

	Mood
	0.08**   (0.05)
	-0.00

(0.02)
	0.08** (0.04)

	Tendency to Plan 

Shopping
	0.00     (0.04)
	0.08**

(0.02)
	-0.08** (0.04)

	Sex

(1=female)
	-0.95** (0.31)
	-0.57**

(0.12)
	-0.38*     (0.25)

	Age
	0.03** (0.01)
	0.01**

(0.00)


	0.02** (0.01)

	Income
	-0.25** (0.11)
	-0.05**

(0.03)
	-0.20** (0.09)

	Product Variables
	
	
	

	Hedonic
	1.83** (0.74)
	0.29

(0.24)
	1.54** (0.54)

	Ready-to-Use (RTU)
	0.12     (0.24)
	-0.23**

(0.09)
	0.35* (0.22)

	Price
	-0.15** (0.07)
	-0.07**

(0.02)
	-0.08   (0.06)

	Retailer Variables
	
	
	

	Sale
	0.45** (0.23)
	0.08

(0.10)
	0.37** (0.19)

	Display
	0.42*   (0.30)
	-0.37**

(0.15)
	0.80** (0.26)

	Wal-Mart
	-0.51** (0.27)
	-0.40**

(0.09)
	-0.11     (0.23)

	Kroger
	0.42*     (0.30)
	0.016*

(0.11)
	0.27     (0.25)

	Interaction Variables
	
	
	

	TBI ( hedonic
	-0.02     (0.02)
	-0.02*

(0.01)
	0.00    (0.02)

	TBI ( RTU
	-0.02     (0.02)
	-0.00

(0.01)
	-0.01     (0.02)

	TBI ( price
	0.01**   (0.00)
	0.00**

(0.00)
	0.01*     (0.00)

	TBI ( sale
	0.04*   (0.02)
	0.01

(0.01)
	0.03*   (0.02)

	TBI ( display
	0.00     (0.03)
	0.02

(0.02)
	-0.02     (0.02)

	TBI ( Wal-Mart
	0.07**   (0.04)
	0.04**

(0.01)
	0.03     (0.03)

	TBI ( Kroger
	0.07** (0.04)
	0.01

(0.01)
	0.06** (0.03)

	Constant
	-2.21** (0.95)
	1.03**

(0.12)
	-3.24** (1.05)


Scaling parameter for nested logit=1.23 (0.53), Average log-likelihood = -4063.13
Number in parentheses is standard error; one-tailed test significance **<0.05; *<0.10

All variables are mean-centered
Comparing the Contribution Groups of Consumer, Product and Retailer Factors
The elasticity of the probability of impulse purchase with respect to groups of variables is computed by simultaneously changing the value of each variable in the group by one percent in the direction that increases impulsive buys and measuring the percentage response in the impulse logit (equation 3). Because there are six, three, and four variables in the groups, we prorate this response per variable within the group. The resulting impulse-buy probability elasticities for the typical consumer variable equals 0.76, for product variable equals 0.13, and for retailer variable equals 0.13.  That is, a one percent increase in a consumer factor (trait impulsiveness, tendency to plan shopping behavior, sex, age, income, mood) leads to slightly less than a one percent increase in the probability that an impulse purchase is made rather than no-buy or planned buy.  There appears to be equal impulsive response to increasing the product factors (hedonic, ready-to-use, price) or the retailer factors (sale, display, Kroger, Wal-Mart) and these appear to be dominated by the consumer factors.  Is this ranking statistically significant?
As described above, the variable  given in equation (8) is the squared ratio of two elasticities of the log-odds of an impulse-buy versus a no-buy with respect to two groups of variables.  If  significantly exceeds 1.0 then changes in numerator variables dominate comparable changes in denominator variables in determining the relative choice probabilities.  Unlike the Silber, Rosenbaum, and Ross (1995) study, which considered only a binary choice with two groups of variables, our study involves three potential buying choices and three groups of causal variables. Based upon three odds ratios, three sets of ω2 calculations and significance tests appear in Table 5. The first column evaluates the relative elasticities for log-odds of impulse purchases rather than no-buys. The second and third columns look at the odds of planned purchase versus no-buy and against impulse purchase. Trait buying impulsiveness (TBI) multiplies the product/retailer variables in the interaction terms. There is an issue of whether to treat the interaction terms as a moderator of the effect of the product/retailer variables or as moderators of the effect of the TBI variable.  We consider each classification in Table 5.
Table 5
: Squared Relative Elasticities of Log-Odds
	
	Log-odds of impulse ( no-buy 
	Log-odds of plan 
( no-buy
	Log-odds of impulse ( planned buy

	Consumer variables relative to 

   Product variables

	
	Interactions grouped with product
	321.77**

z = -2.73
	6.04
z = -0.44
	1,013.81**

z = -1.77

	
	Interactions grouped with consumer
	292.72**

z = -2.80
	5.82

z = -0.44
	881.90**

z = -1.85

	Consumer variables relative to 

   Retailer variables

	
	Interactions grouped with retailer
	629.92**

z = -6.74
	39.97

z = -0.89
	348.11**

z = -7.51

	
	Interactions grouped with consumer
	704.90**

z = -6.51
	34.55

z = -0.88
	366.78**

z = -7.37

	
	
	
	

	Retailer variables relative to
   Product variables
	0.42 

z = 0.38
	.17

z = 0.88
	2.40

z = -0.22


z-statistic calculated from null hypothesis: 2=1.0

One-tailed test significance **<0.05; *<0.10

As hinted above, the elasticities of the log-odds of an impulse purchase with respect to a typical consumer variable is significantly greater than the comparable elasticities with respect to product or retailer variables.  Specifically, the squared ratio of the elasticities of the log-odds of an impulse-buy versus a no-buy with respect to consumer and product variables is 321.77, significantly greater than 1.0. This says that changing a consumer variable  by a percent has roughly an 18 times bigger effect on the odds of impulse versus no-buy than a percent change in a product variable.  If we look at the odds of impulse versus planned purchases, a consumer variable has a 30 times bigger influence than a product variable.  However, when looking at the odds of a planned purchase versus no-buy, there is no statistical difference between consumer and product variables. How the interaction terms are assigned makes no difference to these findings.  Exactly the same pattern appears when comparing consumer versus retail antecedents of impulse purchases: consumer aspects dominate product or retailer drivers of impulse purchases. Finally, as can be seen in the last row of Table 5, there is no difference in the strength of product or retail variables in causing impulsive purchases. The elasticity of odds of impulse buys with respect to the consumer variables is significantly greater than these elasticities of both the product and retailer variables, which are essentially equal.
Conclusions

To answer our research question concerning the relative strength of consumer characteristics, product factors, and retail environment in causing impulse purchases we constructed a consumer panel of 51 grocery shoppers and determined their impulse purchases over three shopping trips.  We measured attributes such as trait impulsiveness, tendency to plan shopping behavior, sex, age, income, and on each shopping occasion their mood.  For all purchased products, we measured whether it was hedonic and ready-to-use and its price, and the store environment (such as retail sales, special displays, store type).  For items not purchased, these variables were imputed in a two-step procedure designed to avoid overstating of the precision imputation.  After a nested logit model was fit to the impulse purchase dataset, we computed the elasticity of the odds of an impulse purchase and from these came to the following conclusion.
Principle empirical finding: Consumer factors are an order of magnitude more powerful than product or retail situations in generating impulsive purchases by a shopper.
This is not to say that if a retailer puts sales items on special display it will not generate impulsive purchases.  If the retailer added hedonic, ready-to-use, low price items to the assortment that will generate impulse buys, too, but the effect to such changes pale in comparison to drawing the right kind of customer to the store.  The effect of getting an impulsive, modest income, mature male shopper, in a good mood, dwarfs the retailer and product forces.

This comparison of the forces driving impulsive purchases has limits.  First, the data comes from a small panel.  More data is always useful, but even given the size of the panel there appears to be strong enough effects that many estimates achieve significance. 

Second, while we have included many of the consumer, product, and retailer variables that have been studied by other scholars, there is the possibility that other unmeasured factors are very powerful.  Naturally, if these are correlated with the included factors, then specification error bias will occur (Kennedy 2003). However, if they are most correlated with factors in the same grouping (consumer, product, retailer), this may not create biased group results. 

Third, a problem faced by this and many other studies is that data is missing for alternatives considered but not chosen.  In our case, there are products that were merely considered for purchase but not seen on the sales receipts.  As a result we are forced to impute their price and whether they were on display and ready-to-use.  Our dataset included other panelists that shopped at common stores at the same time, so our imputation of missing values is not ad hoc.  Nonetheless, the data is not missing at random.
Fourth, elasticities were calculated at the mean values of the variables across the entire dataset.  Just as easily, they could have been calculated at the upper or lower quartile, or for customers who shop at Wal-Mart or for one particular panelist.  In other words, we could generalize equation (8) and compute other interesting test statistics.  
Appendix:
Impulse Purchase Findings for Individual Variables in Nested Logit
Consumer Variables

The signs of the estimates for the consumer variables are generally consistent with prior evidence. For example, the positive coefficient of the Trait Buying Impulsiveness (TBI) in the first and third column of Table 4 suggest shoppers with higher TBI scores are more likely to make impulse buys than no-buys or planned purchases. Trait buying impulsiveness is a component of several interaction variables (which are mean centered) so this is the main effect of TBI.  If the product was more expensive but was on sale, the interaction terms in column one (0.01 and 0.04, respectively) suggest that the likelihood of impulse purchase would be more sensitive to the level of TBI.
Logically, consumers with a higher tendency to plan are less likely to buy impulsively than to make a planned purchase.  Impulsive buying appears to increase with positive mood (more pleasant and excited) and decrease with negative mood (more unhappy and bored).  This seems somewhat contrary to homeostatic mood management (Hess, Kacen, Kim 2006).  Impulsive purchasing increases with age but falls with income. Holding constant trait buying impulsiveness, tendency to plan and other variables, men are much more likely to impulse buy than women in our study. Given that there are so few men in this study, it is somewhat surprising that the sampling error does not mask such a gender effect.
Product Variables

The three product variables behave as expected, with hedonic, ready-to-use, and less expensive items being more likely to be impulse buys than planned or no-buys. Hedonic products have long been thought to be more susceptible to impulse buying than more utilitarian items. The findings back this assertion, with hedonic being the only product variable statistically significant in comparing impulse to both planned and no purchase. A product that is ready-to-use induces more impulse buying compared to planned buying. Although previous studies did not find price an important determinant of impulse purchasing, in our study we find that more expensive products are significantly less likely to be impulsively bought for the shopper with average trait buying impulsiveness.  For shoppers who are very impulsive (high TBI), the effect of price on impulsive behavior is statistically diminished (the impulse coefficient of TBI(Price is significantly positive).  
Retailer Variables

As expected, items on retail sale or in a special store display have a significantly higher probability of being impulsively bought than ones that are not. High impulsivity (TBI) magnifies the effect that a retail sale has on impulsive purchases. Holding constant whether the retailer has put the product on sale or display and looking at a consumer with average impulsiveness, the effect of the Wal-Mart atmospherics and layout is to dramatically reduce the probability of an impulse purchase (coefficient -.51), especially when contrasted to Kroger (coefficient +.42). If a very impulsive person goes to Kroger, the positive effect on impulsive purchases is magnified. If the person goes to Wal-Mart, the negative effect is diminished.  
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� If events A or B may occur, the odds of A relative to B is the ratio probability(A)/probability(B).


� Bold face denotes a column vector and apostrophe denotes transpose.


� Whether the log-odds are expressed as ln(Pimpulse/Pnobuy) or ln(Pnobuy /Pimpulse), we observe the same value of 2 because squaring eliminates the minus sign that uniquely distinguishes these two variants. 


� We created 5 datasets.
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