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Impacts on Food Safety Recalls and Consumer Information on Restaurant 
Performance 

 

J. Ross Pruitt and Rodney B. Holcomb 

Abstract: Consumer expenditures on purchases of food away from home have risen in recent 
years to nearly half of consumer food budgets. Using the monthly National Restaurant 
Association Restaurant Performance Index, we seek to determine the factors that influence this 
index. Macroeconomic factors and health concerns influence restaurant performance. 

Key Words: Restaurant performance, food away from home, health, nutrition, food safety 

U.S. consumers enjoy a wealth of options to fill their nutritional requirements. These options 

exist not only in the variety of foods for purchase at retail stores, but also the array of restaurant 

options that fit every budget, taste, and sensibility. There are nearly 600,000 restaurants in the 

U.S. employing approximately 10 million individuals (U.S. Census Bureau, 2014). Growth in the 

number of U.S. restaurants reflects U.S. consumers steadily increasing their purchases of food 

away from home (FAFH) since the mid-1990s. Household food expenditures on FAFH have 

exceeded 40% in recent years (USDA ERS, 2014) even though recessions temporarily slowed 

growth in FAFH expenditures. 

Convenience and the value of household time are factors often used to explain the rise in 

FAFH expenditures (Binkley, 2006). FAFH purchases are more responsive to changes in total 

food expenditures than are food at home (FAH) purchases (Okrent and Alston, 2012). Even 

within FAFH purchases the type of restaurant is an important factor in explaining FAFH 

expenditures (McCracken and Brandt, 1987; Jekanowski, Binkley, and Eales, 2001; Binkley, 

2006). For example, Okrent and Alston (2012) find purchases from full-service restaurants are 

more price-elastic than for limited-service restaurants.  
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 Consumers behave differently in food consumption patterns at home and away from 

home (Lin et al., 2003; Davis and Lin, 2005; Lin and Guthrie, 2012). As the motivation for 

FAFH expenditures is not always to fulfill nutritional needs and may include recreational factors 

(McCracken and Brandt, 1987), factors that are important in aggregate consumer demand studies 

of food (e.g., Capps and Schmitz, 1991; Piggott and Marsh, 2004; Mutondo and Henneberry, 

2007; Tonsor, Mintert, and Schroeder, 2010) may not be as relatively important as with FAFH 

expenditures. As a circumstantial example of the link between FAFH and non-nutritional factors, 

the rise in FAFH expenditures mirrors the rise in U.S. obesity levels and is thought to be a 

contributing factor to this and other U.S. health issues. However, Lin et al. (2003) speculate that 

eating habits will change as consumers gain more knowledge on diets, a concept supported by 

Tonsor, Mintert, and Schroeder (2010).  

 Even with an increased focus on nutritional issues including obesity in recent years, 

expenditures on FAFH have increased during this time except during recessions (see figure 1). 

There has been much research on factors impacting consumers’ FAFH expenditures, but little on 

whether those factors impacting consumer FAFH expenditures are reflected in restaurateurs’ 

responses to the National Restaurant Association’s Restaurant Industry Tracking Survey. FAH 

expenditures are more likely to reflect the latest health and nutritional information as consumers 

can more readily change their diet at home than a pre-determined menu set by a foodservice 

entity. While restaurants do adapt to consumer demand and trends, their flexibility to do so is not 

as great as that of the individual consumer.  

 The purpose of this study is to analyze restaurateurs’ perceptions of health and safety 

information on consumer traffic and sales. We also consider economic variables based on 

previous research and concerns about obesity.  
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Literature Review 

The presence of health and food safety information and their impacts on food choices are 

increasingly studied due to concerns regarding obesity and other health considerations in the 

U.S. Several studies researching nutritional and health factors have created indices from popular 

press or medical journal articles as proxies for disseminated information to consumers regarding 

health and food safety issues (e.g., Capps and Schmitz, 1991; Rickertsen, Kristofferson, and 

Lothe, 2003; Marsh, Schroeder, and Mintert, 2004; Adhikari et al., 2006; Tonsor, Mintert, and 

Schroeder, 2010). Created indices have focused on many different aspects of health and 

nutrition, and cholesterol information is a recurring theme with many studies focused on animal-

based proteins. Results from studies including cholesterol indices derived from popular press 

articles and professional publications indicate a decreased demand for beef (Adhikari et al. 2006; 

Tonsor, Mintert, and Schroeder, 2010) as there is a consumer preference for leaner sources of 

protein (Yankelovich, Skelly, and White, 1985; Adhikari et al., 2006). Additional studies have 

analyzed the impact of food safety recalls on consumer demand for meat products (e.g., Lusk and 

Schroeder, 2002; Marsh, Schroeder, and Mintert, 2004; Piggott and Marsh, 2004; Tonsor, 

Mintert, and Schroeder, 2010).  

 Even with the increased attention on nutritional and health factors, U.S. consumers 

increased their share of expenditures and caloric intake of FAFH. U.S. consumers were obtaining 

nearly one-third of their calories from FAFH sources during 2005-2008 (Lin and Guthrie, 2012). 

The increase in caloric intake from FAFH sources occurred although concerns about nutritional 

quality and caloric content of FAFH relative to FAH were present (Lin and Frazao, 1997; Lin 

and Guthrie, 2012). While increased dietary knowledge may not decrease the amount of FAFH 

consumed, it can impact food choices from FAFH sources (Yen, Lin, and Davis, 2008). This 
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finding is consistent with Binkley’s (2006) finding of greater nutritional knowledge improving 

demand for table service. Binkley (2006) also finds that higher levels of income positively 

impact table service of FAFH sources while convenience is important for both table and fast 

food service.  

 The value of household time and convenience are closely related and have been found to 

explain the increase in FAFH expenditures. Jekanowski, Binkley, and Eales (2001) suggest that 

growth in FAFH expenditures is tied to an increasing supply which decreases the effective cost 

of the food (i.e. distance traveled plus food cost). This distinction by Jekanowski, Binkley, and 

Eales (2001) results in what they call an “increasing supply of convenience,” especially for 

quick-service restaurants, rather than necessarily a change in consumer tastes and preferences 

that would result in increased demand for FAFH expenditures. Increased supply of convenience 

also corresponds to a time period when women were increasingly part of the U.S. labor force. 

Women participation in the labor force approached 60% for most the first decade of the 2000s, 

but declined during the Great Recession. Although women are less likely to dine out (Binkley, 

2006), their labor force participation rate has been used to explain shifts in consumer demand 

(Yen, 1993; Tonsor, Mintert, and Schroeder, 2010). 

 Restaurants provide a combination of services including food preparation and recreation, 

thus they are quite sensitive to changing consumer demographics, nutritional knowledge and 

eating habits, and general economic conditions. The diversity in demand for FAFH, and the 

restaurant options catering to those demands, creates challenges for assessing the impacts of 

economic conditions on the restaurant industry as a whole (Liu, Kasteridis, and Yen, 2013; Hua, 

Ziao, and Yost, 2013; Lee and Ha, 2012; Wang 2012). Lee and Ha (2012) found positive 

correlations between restaurant industry activity and GDP, yet noted that relatively few studies 
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have directly investigated the impacts of economic recessions or key economic indicators on the 

restaurant industry. Hua, Ziao, and Yost (2013) further noted that the industry “exhibits strong 

seasonality and cyclical patterns,” thus restaurant owners must recognize and develop strategies 

for various seasons and cycles. 

Conceptual Model and Data 

On a monthly basis, the National Restaurant Association issues the Restaurant Performance 

Index (RPI) that tracks the current situation and expectations of restaurant owners throughout the 

US. The factors that influence the current situation components of the RPI are same-store sales, 

customer traffic, and labor (number of employees and average employee hours) relative to the 

same month in the previous year; and capital expenditures in the most recent three month period. 

The expectations component of the RPI is based on same-store sales and staffing for six months 

ahead relative to the same period a year earlier and the outlook for the next six months on capital 

expenditures and general business conditions.  

To our knowledge, the RPI has not been studied to determine the factors that result in 

changing restaurant owners’ opinions on industry outlook. This provides an opportunity to 

analyze if the factors impacting consumer demand for FAFH are being reflected in restaurant 

owners’ responses to questions that are used to determine the RPI and its subcomponents. The 

RPI is normalized to 100 so that any value above (below) that level indicates the restaurant 

industry is in expansion (contraction). Each of the sub-components that make up the current 

situation and expectations components are also normalized to 100 with many of the sub-

components relative to the month in the prior year.  

 A model of the following general form is developed: 
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(1) RPIit = f(C, M, H, HA, R, Q) 

where RPIt is the RPI subcomponent in month t, C denotes the convenience and value of 

household time, M is a vector of macroeconomic variables, H is a vector containing health 

research information, HA is an index of media stories on restaurants, and R is the number of 

monthly Class I and II recalls issued by the U.S. Department of Agriculture’s Food Safety and 

Inspection Service (USDA FSIS). We also estimate similar models with the dependent variable 

being the month-to-month change in the subcomponents of the RPI. Quarterly dummy variables 

are also included for the first, second, and third quarter to account for seasonality in estimated 

models and denoted as Q in equation (1).  

Summary statistics are included in table 1 for independent and dependent variables. The 

NRA created the RPI in 2002, but data limitations with independent variables allow the dataset 

to begin in January 2003 and extends through June 2014. The T vector is the percentage of 

women in the U.S. labor force from the Bureau of Labor Statistics. Inclusion of this variable is 

consistent with previous literature as a proxy for the value of household time. Included 

macroeconomic variables in M are the monthly per capita savings rate from the Bureau of 

Economic Analysis, unemployment rate from the Bureau of Labor Statistics, and whether the 

month was part of a recession according to the National Bureau of Economic Research. These 

independent macroeconomic variables are consistent with previous literature explaining FAFH 

purchases. 

Given our interest in those factors that have been shown to impact overall food demand, 

we seek to examine how those factors impact restaurant owners’ perceptions of current and 

expected restaurant performance as measured by the RPI and its subcomponents. We follow the 
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approach of Tonsor, Mintert, and Schroeder (2010) in using food safety recalls and media 

indices. Use of Class I or Class II recalls by the USDA FSIS is consistent with previous literature 

(Marsh, Schroeder, and Mintert, 2004; Tonsor, Mintert, and Schroeder, 2010). These two classes 

of recalls are used due to the possibility these events may result in a health hazard to consumers. 

The number of recalls occurring in a month may also undermine consumer confidence in the 

U.S. food supply and directly impact restaurant performance. We considered including recalls 

from the Food and Drug Administration (FDA), but ultimately decided against inclusion of FDA 

recalls which often are issued due to mislabeling concerns. FDA recalls also tend to impact 

smaller suppliers than what is seen in the highly concentrated meat and poultry sector resulting 

in broader-reaching impacts.  

 Variables included in H are a fat, cholesterol, heart disease, and arteriosclerosis (FCHA) 

index and an index measuring the connection of red meat and poultry consumption with cancer. 

The FCHA index has been used by Rickertsen, Kristofersson, and Lothe (2003) and Tonsor, 

Mintert, and Schroeder (2010) in past research. We replicate their efforts on a monthly basis to 

coincide with the monthly RPI. Like those authors, we used the Medline database to search for 

‘{(fat or cholesterol) AND (heart disease or arteriosclerosis) AND (diet)}’ in English language 

medical journals. The second index also was a Medline database of English language medical 

journals for connection of red meat and poultry consumption with cancer. Search terms used for 

this variable were ‘{(red meat or poultry) AND (diet) AND (cancer)}’.  

 The HA vector is composed of one variable that reflects the increased prevalence and 

concern of obesity levels in this country as indicated by monthly media articles on these topics. 

Using the Lexis-Nexis database, the following search terms were used, ‘{(restaurant or fast food) 

AND (portion size or portion control) AND (diet or nutrition)}’. These search terms were used 
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following pre-testing to ensure that results were consistent with determining if media awareness 

of obesity contributed to changes in restaurant performance. Duplicate articles were removed 

from the final monthly count. Results from this search were also checked to ensure articles were 

not restaurant reviews.  

Results  

Initial models were estimated in ordinary least squares, but autocorrelation was detected. 

Subsequent estimations employed maximum likelihood in the PROC AUTOREG module of 

SAS 9.4. The appropriate number of autocorrelated errors was determined using the “backstep” 

feature in SAS as well as testing for conditional heteroskedasticity. We do not include discussion 

of the aggregate RPI value or its change as it is a simple average of the current and expectations 

components. 

 Results of the current situations model is shown in table 2. Consistent with Binkley 

(2006), increased female participation in the labor force negatively impacts the current situation 

of U.S. restaurants. While increased female participation in the labor force and FAFH 

expenditures did increase through much of the first decade of the 2000s, we believe that this 

finding of decreased current situation combined with increased women in the labor force 

represents two facts. First, increased women in the labor force increases household income 

which may change the set of restaurant choices by households. Secondly, the increased income 

allows for households to not spend as regularly at a core group of restaurants when fewer women 

are in the workforce and convenience offered by restaurants is less of a concern. Higher rates of 

unemployment and being in a recession also negatively contribute to the current performance of 

restaurant owners. Month-to-month changes in the current situations component are included in 
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table 3 as well and indicate a positive current situations outlook in the first quarter. Increased 

medical articles on the link of red meat and poultry consumption also had a negative impact on 

the month-to-month change in the current situation of restaurant owners.  

 Same stores sales and current consumer traffic conditions are included in tables 3 and 4, 

respectively, and have similar results. For the aggregate results, the level of women participating 

in the labor force combined with unemployment rates contribute to lower same store sales and 

customer traffic. Months are part of a recessionary period have a negative impact on customer 

traffic. Increased medical research on the link of red meat and poultry consumption and cancer 

negatively contributed to the month-to-month change in these two dependent variables. 

Surprisingly, a higher unemployment rate increased consumer traffic. The reasoning behind this 

finding is difficult to determine, although one possible reason may be increased foot traffic 

resulting from more people looking for work.  

 Our results for the expectations component of the RPI yielded no significant variables 

aside from the second and third quarter expectations being lower than the fourth quarter in the 

month-to-month change model. Note that the month-to-month change in the expectations of 

future performance was estimated with OLS due to autorcorrelation not being detected in table 5.  

This is the case for same store expectations presented in table 6. It is plausible to assume 

decreased expectations in these two quarters reflects the possibility that restaurant owners expect 

higher sales in the fourth quarter related to holiday traffic. Holiday traffic may include 

family/work celebratory meals and takeout orders, or getting meals on the go as families and 

individuals complete holiday shopping.  
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 Table 7 shows a seasonal impact on the expectation of capital expenditures to occur in 

the next six months. The first and second quarters of a year being higher than the fourth quarter 

may reflect purchases mandated by a restaurant franchise in line with menu changes that will be 

occurring later in the year. The third quarter being significantly lower in capital expenditure 

expectations may reflect restaurant owners waiting until the end of the year to purchase 

equipment to take advantage of the tax benefits. Not surprisingly, increased levels of 

unemployment and being in a recessionary period negatively impact expected capital 

expenditure purchases in the next six months as consumers have less disposable income to 

purchase FAFH.  

Expectations about future business conditions did reveal that increased savings by 

consumers negatively impacts restaurant owners’ perceptions of future business conditions. 

While this was for the level of future business conditions, the month-to-month changes revealed 

slightly more information. Restaurant owners tend to be more pessimistic about future business 

conditions in the second and third quarters compared to the fourth quarter. Somewhat 

surprisingly, the number of recalls led to positive changes in expectations about future business 

conditions. This may reflect a belief that recalls have greater negative impacts on consumer 

perceptions of processors and retail brands than on foodservice outlets. However, the information 

provided by the RPI is not sufficient to test this theory. 

Conclusions 

Restaurants continue to be a staple of U.S. consumers’ lives due to the convenience and diversity 

of menu options offered. The factors that impact restaurant owners’ perceptions of industry 

performance are not well understood. This study sought to improve understanding of the roles 
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health and nutrition information, food safety recalls, and general economic conditions play in 

restaurant owners’ perceptions of their industry. General macroeconomic factors were significant 

most often in analysis of the National Restaurant Association’s Restaurant Performance Index. 

As consumers feel more economic pessimism they adjust their spending habits, which leads to 

adjustments in restaurant owners’ expectations. As figure 1 highlights, FAFH purchases declined 

during the Great Recession.  

Although the restaurant industry is subject to economic forces that limit consumer 

spending, they also provide a service of meeting consumers’ nutritional needs. Continued 

research on health and nutrition factors, and how they shape consumer preferences, are needed to 

better understand restaurant industry impacts. Our analysis included health and nutritional 

indices consistent with prior research that has shown the impact of those indices on consumer 

demand. We also included monthly information on the number of USDA FSIS Class I and Class 

II recalls. These variables were rarely significant in explaining the level of restaurant 

performance or the month-to-month change in performance. This could be due to restaurant 

owners’ perceptions being measured, rather than consumers’ perceptions. Restaurant owners 

could have a different outlook on these factors than consumers. Furthermore, the restaurant 

owners may be adjusting to the latest research which would not be measured by the RPI or its 

subcomponents.  

The insignificance of meat and poultry recalls may be due to a number of factors. Owners 

may simply have faith in their suppliers’ ability to avoid safety recalls, or they may have 

alternate suppliers available if one supplier struggles with USDA inspection issues. Additionally, 

performance may not be affected for restaurants as a whole unless a specific issue is traced to a 

restaurant or groups of restaurants. The number of restaurants contributing to the monthly RPI is 
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unknown, especially with regards to the number of franchises which would have limited supplier 

options to counteract USDA FSIS recalls or public concern over portion sizes compared to 

independent restaurant owners.  

The findings of increased women participating in the labor force and having a negative 

impact on current levels of customer traffic and same store sales may seem counterintuitive. 

These variables increased through much of the last two decades, but are negatively correlated 

with each other. As described in the results, this may reflect the intense level of competition 

among restaurants to capture consumers’ FAFH budgets. The increased household income from 

women in the workforce allows different restaurants to be chosen and allows for the household 

to not spend as regularly at a core group of restaurants when fewer women are in the workforce 

and household convenience is of greater concern. Furthermore, our findings suggest the 

possibility of a saturation point where further increased female participation in the workforce 

doesn’t result in much of a change in consumer behavior toward FAFH. Consumers may be 

maximizing their FAFH as a result of convenience factors regardless of whether a female 

member of the household in the workforce or not. This conclusion supports the finding of 

Jekanowski, Binkley, and Eales (2001) of increased supply of convenience as opposed to 

increased demand.    

Our research may not have found many factors that influence restaurant performance 

outside of general macroeconomic variables, but our efforts are an important first step in 

improved understanding of restaurant performance. Restaurants are certainly responsive to 

consumer trends exhibited by the constant advertising of products to appeal to consumers and 

capture parts of their food budget. The larger trends that shape aggregate consumer food demand 

are present in the restaurant industry but apparently do not impact restaurant performance as 
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measured by the RPI. It is possible that restaurant owners realize their core consumers are self-

selecting for restaurants that meet their beliefs about health, food safety, nutrition, and portion 

control. As a result, restaurant owners may not be recognizing significant swings in business 

activity due to media and agency reports on health, nutrition, or food recalls. If this is the case, a 

more focused analysis of individual data used to form the RPI would be more appropriate. 
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Table 1. Means and Description of Independent and Dependent Variables 

 Description Mean Standard 
Deviation 

Minimum Maximum 

Dependent Variables      
      
Restaurant 
Performance Index 

Average of Current Situation 
and Expectations Index 

100.43 1.51 96.43 103.60 

      
Change in RPI  0.00 0.63 -1.66 1.60 
      
Current Situations 
Component 

Average of same-store sales, 
customer traffic, restaurant 
labor, and capital expenditures 

99.54 1.65 95.71 102.43 

Change in current 
situation 

 0.01 0.89 -2.56 2.34 

      
Expectations 
Component 

Average of expectations of 
same-store sales, labor, capital 
expenditures, and business 
conditions in six months’ time 
period relative to one year prior 

101.30 1.57 96.96 104.72 

      
Change in 
Expectations 
component 

 0.00 0.60 -1.89 1.59 

      
Current Same-Stores 
Sales 

Same-store sales volume 
compared to one year prior 

100.63 2.32 94.98 105.27 
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Table 1. Continued 

 Description Mean Standard 
Deviation 

Minimum Maximum 

Change in Current Same-
Store Sales 

 0.02 1.50 -3.70 3.61 

      
Current Traffic Customer traffic 

compared to one year 
prior 

99.39 2.03 94.80 104.03 

      
Change in Current Traffic  0.00 1.45 -3.89 3.41 
      
Same-Store Sales 
Expectations 

Outlook for six months 
compared to one year 
prior 

102.68 2.03 96.50 106.66 

      
Change in Same-Store 
Sales Expectations 

 0.00 0.80 -3.23 1.93 

      
Capital Expenditures 
Expectations 

Capital expenditures 
plans for next six months 

100.73 1.56 97.40 104.24 

      
Change in Capital 
Expenditures Expectations 

 0.00 0.71 -1.64 1.80 

      
Business Conditions 
Expectations 

Outlook for general 
business conditions 
during the next six 
months 

101.35 2.06 96.38 105.91 

      
Change in Business 
Conditions Expectations 

 -0.01 1.01 -3.60 2.94 
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Table 1. Continued 

 Description Mean Standard 
Deviation 

Minimum Maximum 

Independent Variables      
      
FatCholesterol Number of peer-reviewed 

medical articles per month 
linking red meat consumption to 
fat/cholesterol concerns 

13.00 7.61 2.00 37.00 

      
RedMeatCancer Number of peer-reviewed 

medical articles per month 
linking red meat consumption to 
cancer 

3.00 2.48 0.00 15.00 

      
Portion Number of newspaper articles 

focusing on obesity and 
restaurant portion size per month 

13.00 6.04 2.00 34.00 

      
Women Monthly percentage of women in 

the U.S. labor force 
58.77 0.85 56.80 59.90 

      
Recalls  Number of monthly USDA FSIS 

Class I and II recalls 
5.00 2.66 0.00 14.00 

      
Savings Monthly savings rate of U.S. 

consumers 
4.82 1.46 1.90 10.50 

      
Recession Whether or not the month was in 

recession 
0.12 0.33 0.00 1.00 

      
Unemployed U.S. unemployed rate 6.75 1.79 4.40 10.00 
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Table 2. Current Situation Regression Results 

 Aggregate  Change 
Variable    
Intercept 139.565  0.507 
 (18.434)  (3.867) 
First Quarter -0.048  0.351** 
 (0.231)  (0.138) 
Second Quarter 0.346  0.155 
 (0.232)  (0.116) 
Third Quarter -0.067  -0.172 
 (0.198)  (0.125) 
FatCholesterol 0.006  -0.001 
 (0.014)  (0.007) 
RedMeatCancer 0.005  -0.051* 
 (0.029)  (0.027) 
Portion 0.000  -0.014 
 (0.013)  (0.009) 
Women -0.636**  -0.008 
 (0.308)  (0.066) 
Recalls  0.013  -0.009 
 (0.024)  (0.023) 
Savings 0.104  -0.001 
 (0.088)  (0.048) 
Recession -0.891*  -0.251* 
 (0.535)  (0.137) 
Unemployed -0.457**  0.051 
 (0.198)  (0.038) 
Lag1 -0.524*** Lag1 0.506*** 
 (0.082)  (0.083) 
Lag3 -0.284*** Lag2 0.194** 
 (0.083)  (0.083) 
  Lag4 0.148* 
   (0.083) 
  Lag5 0.195** 
   (0.084) 
  Lag13 0.248*** 
   (0.076) 
    
N 145  144 
Log-likelihood -169.044  -153.120 

Note ***, **, and * asterisks denote significance at 0.01, 0.05, and 0.10 levels, respectively. 
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Table 3. Same Stores Sales Current Situation Regression Results 

 Aggregate  Change 
Variable    
Intercept 176.961  4.873 
 (24.611)  (6.417) 
First Quarter -0.044  0.231 
 (0.322)  (0.206) 
Second Quarter 0.337  0.032 
 (0.325)  (0.175) 
Third Quarter -0.184  -0.291 
 (0.281)  (0.188) 
FatCholesterol 0.001  0.006 
 (0.021)  (0.011) 
RedMeatCancer 0.012  -0.078* 
 (0.047)  (0.047) 
Portion 0.001  -0.014 
 (0.020)  (0.015) 
Women -1.23***  -0.082 
 (0.407)  (0.109) 
Recalls  -0.013  0.000 
 (0.039)  (0.038) 
Savings 0.121  -0.036 
 (0.135)  (0.078) 
Recession -1.089  -0.238 
 (0.799)  (0.228) 
Unemployed - 0.673***  0.081 
 (0.199)  (0.063) 
Lag1 - 0.410*** Lag1 0.606*** 
 (0.077)  (0.081) 
Lag3 - 0.389*** Lag2 0.340*** 
 (0.079)  (0.082) 
Lag13 0.132* Lag13 0.186** 
 (0.073)  (0.076) 
    
N 145  144 
Log-likelihood -233.245  -228.656 

Note ***, **, and * asterisks denote significance at 0.01, 0.05, and 0.10 levels, respectively. 
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Table 4. Current Traffic Situation Regression Results 

 Aggregate  Change 
Variable    
Intercept 142.493  3.498 
 (22.096)  (6.029) 
First Quarter 0.186  0.260 
 (0.313)  (0.190) 
Second Quarter 0.354  -0.129 
 (0.315)  (0.161) 
Third Quarter -0.261  - 0.270 
 (0.273)  (0.172) 
FatCholesterol - 0.005  0.006 
 (0.021)  (0.011) 
RedMeatCancer 0.005  - 0.081* 
 (0.045)  (0.043) 
Portion 0.002  - 0.009 
 (0.020)  (0.014) 
Women - 0.691*  0.060 
 (0.366)  (0.102) 
Recalls  -0.001  - 0.012 
 (0.038)  (0.036) 
Savings 0.116  - 0.043 
 (0.131)  (0.074) 
Recession - 1.552**  - 0.129 
 (0.771)  (0.216) 
Unemployed - 0.422**  0.100* 
 (0.199)  (0.059) 
Lag1 - 0.402*** Lag1 0.616*** 
 (0.079)  (0.080) 
Lag3 - 0.364*** Lag2 0.310*** 
 (0.081)  (0.080) 
Lag13 0.156** Lag13 0.244*** 
 (0.074)  (0.073) 
    
N 145  144 
Log-likelihood -228.623  -219.998 

Note ***, **, and * asterisks denote significance at 0.01, 0.05, and 0.10 levels, respectively. 
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Table 5. Expectations of Future Performance Regression Results 

 Aggregate Changea 

Variable   
Intercept 108.175 -0.392 
 (16.747) (4.961) 
First Quarter 0.264 -0.016 
 (0.191) (0.154) 
Second Quarter 0.173 -0.386*** 
 (0.194) (0.142) 
Third Quarter -0.248 -0.332** 
 (0.156) (0.139) 
FatCholesterol 0.008 0.007 
 (0.008) (0.008) 
RedMeatCancer 0.001 0.0061 
 (0.018) (0.024) 
Portion -0.007 -0.006 
 (0.008) (0.009) 
Women -0.105 0.004 
 (0.284) (0.084) 
Recalls  0.005 0.024 
 (0.016) (0.021) 
Savings -0.076 -0.031 
 (0.060) (0.054) 
Recession -0.503 0.020 
 (0.454) (0.180) 
Unemployed -0.056 0.050 
 (0.247) (0.046) 
Lag1 -0.903***  
 (0.045)  
   
N 145 144 
Log-likelihood -122.050 -119.789 

Note ***, **, and * asterisks denote significance at 0.01, 0.05, and 0.10 levels, respectively.  
a Estimates for the change model are from OLS. 
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Table 6. Same Stores Expectations Regression Results 

 Aggregate  Change 
Variable    
Intercept 105.856  - 3.397 
 (22.657)  (5.167) 
First Quarter 0.118  0.016 
 (0.261)  (0.180) 
Second Quarter 0.097  - 0.373** 
 (0.266)  (0.172) 
Third Quarter - 0.254  -0.349** 
 (0.214)  (0.163) 
FatCholesterol 0.010  0.006 
 (0.012)  (0.009) 
RedMeatCancer 0.012  0.002 
 (0.024)  (0.031) 
Portion - 0.003  - 0.011 
 (0.011)  (0.011) 
Women - 0.041  0.054 
 (0.381)  (0.088) 
Recalls  0.007  0.004 
 (0.021)  (0.026) 
Savings -0.018  0.018 
 (0.082)  (0.060) 
Recession - 0.965  - 0.128 
 (0.617)  (0.185) 
Unemployed - 0.108  0.055 
 (0.308)  (0.049) 
Lag1 - 0.890*** Lag1 0.255*** 
 (0.048)  (0.084) 
  Lag5 0.191** 
   (0.085) 
    
N 145  144 
Log-likelihood -167.088  157.794 

Note ***, **, and * asterisks denote significance at 0.01, 0.05, and 0.10 levels, respectively.
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Table 7. Capital Expenditures Expectations Regression Results 

 Aggregate  Change 
Variable    
Intercept 124.659  1.083 
 (13.716)  (3.908)  
First Quarter 0.528***  - 0.076 
 (0.192)  (0.132) 
Second Quarter 0.333*  - 0.396*** 
 (0.199)  (0.113) 
Third Quarter - 0.380**  - 0.338*** 
 (0.164)  (0.122) 
FatCholesterol 0.003  0.002 
 (0.010)  (0.007) 
RedMeatCancer - 0.016  0.001 
 (0.022)  (0.027) 
Portion - 0.012  - 0.001 
 (0.010)  (0.009) 
Women - 0.337  - 0.019 
 (0.230)  (0.066) 
Recalls  - 0.005  0.022 
 (0.020)  (0.021) 
Savings - 0.094  0.016 
 (0.068)  (0.046) 
Recession - 0.928**  - 0.085 
 (0.467)  (0.138) 
Unemployed - 0.513***  0.002 
 (0.140)  (0.038) 
Lag1 - 0.522***  0.438*** 
 (0.092)  (0.088) 
Lag2 - 0.258***  0.216** 
 (0.092)  (0.087) 
    
N 145  144 
Log-likelihood -132.097  -135.711 

Note ***, **, and * asterisks denote significance at 0.01, 0.05, and 0.10 levels, respectively.
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Table 8. Business Conditions Expectations Regression Results 

 Aggregate  Change 
Variable    
Intercept 87.036  1.153 
 (26.077)  (7.453)  
First Quarter 0.029  0.054 
 (0.322)  (0.236) 
Second Quarter 0.096  - 0.430** 
 (0.328)  (0.213) 
Third Quarter -0.248  - 0.363* 
 (0.265)  (0.214) 
FatCholesterol 0.018  0.003 
 (0.014)  (0.012) 
RedMeatCancer -0.002  -0.019 
 (0.030)  (0.040) 
Portion - 0.012  -0.023 
 (0.014)  (0.015) 
Women 0.221  - 0.017 
 (0.440)  (0.126) 
Recalls  0.039  0.067* 
 (0.026)  (0.035) 
Savings - 0.194*  - 0.064 
 (0.101)  (0.084) 
Recession - 0.418  0.197 
 (0.763)  (0.269) 
Unemployed 0.313  0.039 
 (0.324)  (0.071) 
Lag1 - 0.869*  0.183** 
 (0.049)  (0.087) 
    
N 145  144 
Log-likelihood -196.426  -195.051 

Note ***, **, and * asterisks denote significance at 0.01, 0.05, and 0.10 levels, respectively. 
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Figure 1. Real per Capita Food Away from Home Purchases, 2003-2014 
Note: Shaded area represents periods of recession. 
Source: U.S. Department of Agriculture Economic Research Service 
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