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EMPIRICAL INVESTIGATION OF THE IMPACT OF THE 2007 RECALL ON THE
DEMAND FOR PEANUT BUTTER BRANDS
Rafael Bakhtavoryan, Oral Capps Jr., and Victoria Salin'

Abstract
The US Food and Drug Administration confirmed in February 2007 that a major foodborne
illness outbreak was caused by two peanut butter brands, Peter Pan and Great Value,
manufactured by ConAgra Foods Inc. at its Sylvester, Georgia, processing plant. As a result, on
February 14, 2007, ConAgra voluntarily issued a nationwide recall of its Peter Pan and Great
Value peanut butter products produced since May 2006 and sold through grocery and retail
stores throughout the United States. Using the ACNielsen Homescan Panel for calendar years
2006, 2007 and 2008, this study investigates the impacts of the recall on the demand for peanut
butter by estimating a second degree polynomial distributed lag with a lag length of three and
endpoint restrictions imposed. The estimation results showed that the recall did have a
statistically significant positive impact on the demand for peanut butter as a category. Also, the
recall appeared to have had a statistically significant demand-enhancing effect on the Jif peanut
butter brand and a demand-diminishing effect on the Skippy peanut butter brand. In all the cases,

the maximum impact of the recall took place one to two weeks after the release of the recall.

Keywords: food recalls, polynomial distributed lag model, consumer behavior
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Introduction

Among quite a few food recalls taking place in recent years was the peanut butter (PB)
recall. Based on the increase in the number of reports at the Centers for Disease Control and
Prevention (CDC) and state health departments in November of 2006 linking PB to salmonella
contamination, the U.S. Food and Drug Administration (FDA) launched a multistate control-
study during February 5-13, 2007 (CDC, 2007). The study confirmed that the foodborne illness
was caused by the consumption of two PB brands, Peter Pan and Great Value, manufactured by
ConAgra Foods Inc. at its Sylvester, Georgia, processing plant. As a result, ConAgra ceased the
production of PB at its plant, destroyed all affected products in their possession, and, on
February 14, 2007, through a press release to media, voluntarily issued a nationwide recall of its
Peter Pan and Great Value (a brand made for Wal-Mart by ConAgra) PB products produced
since May 2006 with product code 2111 and sold through grocery and retail stores throughout
the United States (CDC, 2007).

It was believed to be the first salmonella outbreak involving PB in the United States.
Opened and unopened jars of the affected PB brands, together with environmental samples
collected from the plant, were used to conduct tests for possible contamination. The test results
helped isolate an outbreak strain of Salmonella serotype Tennessee. This strain of salmonella
sickened 628 persons from 47 states since August 1, 2006 (CDC, 2007).

Initially the source of contamination was unknown; however, later it was revealed that
the PB was contaminated because of moisture resulting from a leaky roof and sprinkler
malfunctioning during a rainstorm in Sylvester, Georgia. This moisture mixed with dormant
salmonella bacteria from peanut dust and raw peanuts stored in the facility, led to this food safety

issue (Manufacturing.net, 2007).



In an effort to restore the consumer confidence in the safety of the recalled PB brands,
ConAgra undertook repairs of its peanut processing plant in Sylvester, Georgia, and started a
large-scale marketing campaign. Particularly, ConAgra claimed that it had spent 15 million
dollars on fixing problems that had led to the salmonella contamination before re-opening its
peanut processing plant in Georgia and returning Peter Pan PB on store shelves in August 2007.
During its massive marketing campaign, ConAgra sent out 2 million coupons for free Peter Pan
PB, $1-off coupons, and updated the design of Peter Pan PB jars (NewsInferno, 2007).
According to ConAgra, this marketing campaign was the largest investment the company had
ever made in Peter Pan.

To encourage customers, ConAgra introduced a new design of the Peter Pan PB jars with
a "New Look" label and a 100 percent satisfaction guarantee in which a full purchase price
refund was available in case customers were not satisfied with the purchase (NewsInferno,
2007).

The release of negative information by federal agencies or individual companies
concerning a specific product the consumption of which might cause health issues for humans
may entail a lagged response from consumers due to psychological, technological, and
institutional reasons (Gujarati, 2003; Griliches, 1967). Through application of polynomial
distributed lag (PDL) specifications, economists attempt to better explain the dynamics related to
the dissemination of negative information.

By estimating a PDL specification, this study attempts to shed light on the following: (1)
whether or not the recall had a statistically significant impact on the demand for PB; (2) how the
impacts of the PB recall were distributed over time; (3) whether or not consumers returned to

pre-recall purchase levels of PB, and if so, the length of time it took to reach this situation; (4)



ascertaining the substitutability and complementarity effects among PB brands; and (5)
estimating the short-run and long-run elasticities associated with the recall.

To the best of our knowledge, this study is different from prior research in a few aspects:
(1) the analysis is conducted both at the PB category and at the brand level, allowing us to
capture spillover effects among PB brands and shed light on the identification of major
competition among brands;

(2) the number of confirmed cases of infections due to the consumption of a specific product (in
our case the product is PB) never has been used previously in constructing the outbreak variable;
(3) the demand for the PB has not been extensively studied in the light of the recall.

The significance of the findings of our analysis is important for PB producing firms given
the competitive environment in the PB industry where three national brands (Jif, Peter Pan and
Skippy) comprise over 65% of market share over the study period from January 2006 through
December 2008. Having accurate coefficient estimates from the PDL model enables PB
producing firms to render better decisions when undertaking a specific business strategy in
dealing with short-run and long-run consumer responses to negative information.

This chapter proceeds by first presenting the relevant literature review. Then the
theoretical framework is discussed, and the methodology is presented. Subsequently, data
indigenous to this econometric analysis are described in the next section. The model
specification and estimation results are discussed in the ensuing section. The conclusions,
limitations, and recommendations for future research comprise the final section.

Literature Review
A PDL method developed by Almon (1965) can be used to study the response of

consumption of particular food product to negative information (recalls, food safety



announcements). Swartz and Strand (1981) studied the influence of information about oyster
contamination in the James River due to kepone on the demand for shucked oysters in Baltimore,
a spatially separated area from the contaminated region, using a second-order and four-lag PDL
model and employing biweekly data from 1973 through 1976. The negative information variable
was developed using articles from the four major Baltimore and Washington newspapers. First,
articles were assigned values based on their probability of negatively affecting the demand for
oysters. Particularly, articles stating that oysters were tainted with kepone were given a
probability of 1, articles that talked about general fisheries having kepone contamination issues
were given a probability of 0.75, articles covering only finfish were awarded a probability of 0.5,
articles that presented general information on James River contamination were assigned a
probability of 0.25, and other articles were given a probability of zero. Next, these values were
weighted based upon the probability of being read. In this case, advertisement expenditures
across newspapers were used as weights considering size, location and day of sale of the
newspaper. Then the weighted values were weighted one more time by the market shares of each
newspaper in the Baltimore/Washington market to accommodate the likelihood of the
information reaching oyster consumers. The parameter estimates for all the negative media
indices were statistically significant. After eight weeks, the consumers returned to pre-
announcement consumption levels.

Smith, van Ravenswaay, and Thompson (1988) used a second degree PDL specification
with lag length of three to evaluate the response of fluid milk sales to the negative newspaper
coverage regarding the incident of heptachlor contamination of fresh fluid milk in Oahu, Hawaii
utilizing monthly data from January 1977 to June 1983. A negative media variable was

constructed first by identifying newspaper articles concerning the food contamination incident



from two major Honolulu newspapers during the period of analysis that contained negative
information on milk quality, the level of government protection, and the integrity of milk
processors in handling the incident problem. Next, the negative newspaper articles were assigned
weights from 0 to 5 based on the distinction of each article. Finally, aggregating the assigned
weights yielded a monthly measure representing the negative media coverage. Other sources of
information (in-store, word of mouth) related to the contamination incident were incorporated
into the model via a dummy variable. According to the estimation results, the coefficients
associated with current and lagged negative media variables were negative and significantly
different from zero. The negative information effect reached its maximum contemporaneously
with the announcement of the food contamination and subsequent impacts followed a geometric
decay pattern.

Van Ravenswaay and Hoehn (1991) estimated a PDL model with three lags to
empirically evaluate the effect of Alar on apple demand utilizing monthly data from January
1980 to July 1989. The risk information regarding Alar was included in the model as an index
which consisted of monthly number of articles in New York Times that had words "Alar" or
"daminozide" located in Nexis electronic database during the period from July 1984 to July
1989. Also, incorporated in the model were cumulative measures of monthly articles and a
dummy variable assuming a value of 0 before the announcement about Alar, and 1 thereafter.
The parameter estimates for the current and lagged risk information variables from the model,
which excluded the cumulative measure and the aforementioned dummy variable, were all
negative in sign; however, only the first-lag and the third-lag of the risk information variable

were significant.



The aforementioned articles emphasize the empirical analysis of the impact of a recall on
the demand for various products taking into account the delayed response of consumers to the
recall announcement. However, these articles did not focus attention on the possible spillover
effects both among brands within a product category and within the same brands in other product
categories. Spillover effects were considered in the marketing literature, as evidenced by the
articles reviewed in Chapter 2; however, the marketing literature did not address delayed
consumer responses to recalls. Our study combines both approaches, a combination of
information economics and marketing. Particularly, by estimating the PDL specification,
consumer responsiveness to the recall is evaluated along with determining possible cross-brand
effects resulting from the recall.

Theoretical Framework

The impact of a food recall event on demand can be analyzed within the theoretical
framework developed by Basmann (1956). In this framework, consumer's utility function is
represented by
Ue = U(qe, 0(ry)), 3.1)
where q; is the vector of the product consumed and 0(r;) denotes consumer preferences for q; and
is a function of r, which stands for attributes of q; (quality, safety) and consumer's personal
attributes. By assumption, changes in the product attributes lead to changes in consumer's
consumption decisions regarding q;, which in turn results in changes in the parameters of the
utility function. Assuming a quasi-concave and twice differentiable utility function for a rational
consumer, the solution of the first-order conditions of the utility maximization with respect to q;,
given 1, and subject to budget constraint, gives the Marshallian demands g, = qt(y, D, H(rt)),

where y is total consumption budget and p is the vector of prices.



This theoretical framework is quite amenable for analyzing the effects of both negative
food safety information (e.g. recalls) and advertising (Capps and Schmitz, 1991). Particularly,
regarding negative food safety information (recalls), the focus of our study, by assumption,
consumer utility depends not only on quantities of goods consumed, but also on consumer
perceptions concerning the quality of the good, 0(r), which in turn is dependent on the
information available to consumers, r. The demand decreases conditional on the severity of
negative publicity, because consumers adjust their consumption based on their perceptions
concerning the quality of the good.

Methodology
The PDL model, also known as Almon distributed lag model, is a k#h-order distributed

lag model as follows:

Ye = a+ BoXe + B1Xe—1 + BoXi—z + B3Xez + o+ BrXi + & (3.2)

where a is the intercept and [ is called the short-run multiplier, since it shows the change in Y
given a unit change in X in the same time period. If the change in X is the same over the period
of study, then, following the same logic, (Bo + 1) shows the change in Y in the next period, and
(Bo + B1 + B2) yields the change in Y in the following period. These sums of f's are referred to as
interim multipliers. And, the long-run multiplier, B, which shows the total effect if the change is

sustained permanently, is the sum of all the Bs after k periods given by

B =3k o (3.3)

In (3.2) & is the disturbance term with mean 0 and constant variance, E(g,)=0, var(e=c~, and

cov(g; &)=0 for t£s. Equation (3.2) can also be written the following way:



Yi=a+ Z?:o BiXe—i + & (3.4)

According to Almon, i can be approximated by the polynomial in i of m degree as follows:

Bi = ag + aqi + ayi? + agid + - + @ i™ (3.5)

A constraint that must be put in place is that the degree of the polynomial must be less than the
maximum length of lag, m <k (Fouda, 2010). For the sake of illustration simplicity, let's assume
Bi can be approximated by the second-degree polynomial, that is

ﬁi =y + Olli + aziz (36)
Plugging (3.6) into (3.4) we get

Vi =a+ Y5 o(ap + aii + i) X+ e = a+ag Xk o Xemi + oy 2K o iXe; +
a Z{‘;o X+ (3.7)
Given k, equation (3.7) can be rewritten as

Yt =Qa + ao(Xt + Xt—l + A + Xt—k) + Oll(Xt_l + 2Xt—2 + A + kXt_k) +
az(Xt_l + 4Xt—2 + e + kZXt_k) + gt (3.8)

Equation (3.8) can be estimated using the method of ordinary least squares as long as the
disturbance term ¢ follows the classical assumptions. Once (3.8) is estimated and the a's are
obtained, the original B's can be recovered using (3.6).

Oftentimes, researchers impose endpoint restrictions on the B's by assuming that 3.,= 0
and Bk+1 =0. The first assumption means that no relationship exists between the value of
explanatory variable before the current period and the value of the dependent variable in the
current period. In other words, the relationship between the dependent variable and the value of
the explanatory variable before the current period is not anticipatory. The second assumption

concerning endpoint restrictions, implies that after some time period of lag k, the explanatory
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variable no longer has any effect on the current value of the dependent variable. In other words,
at some lag the relationship between the current value of the dependent variable and the
explanatory variable is going to die out.

During the estimation process, the issue that arises is the determination of the appropriate
length of lag as well as the degree of the polynomial. Normally, metrics such as Schwarz
Information Criterion (SIC), Akaike Information Criterion (AIC) and Hannan-Quinn Information
Criterion (HQC) are used to determine the length of lag and the degree of polynomial.

Data

For our analysis, the data regarding the quantities purchased, prices, and coupons of PB
were derived from the ACNielsen Homescan Panel for calendar years 2006, 2007 and 2008.
ACNielsen Homsescan panels are the largest on-going household scanner data survey system,
tracking purchases made by households in the United States. Since the analysis is conducted both
at the PB category level and at the brand level, overall, two separate data sets were derived, one
for each level.

Data for Analyzing PB at the Category Level

In this analysis, the time-series data set spans 156 consecutive weeks, from Wednesday
January 4, 2006 to Tuesday December 30, 2008 and includes weekly totals of quantities
purchased, prices (unit values), and coupons. The data set also was supplemented with
interpolated weekly income and a set of information variables. Despite the availability of
detailed demographic information on participating households in the ACNielsen Homescan
panels, this information was forgone because the final data set actually used in our analysis was

of time series nature developed from aggregating of relevant variables over weeks across the
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households. This approach taken during data preparation was justified since the present analysis
was not concerned about the impact of selected households, which is the focus of the next paper.

A variable pertaining to the household quantity purchased of PB was constructed by
aggregating weekly total ounces of all PB brands across households and then dividing it by the
number of unique households who purchased PB in the given week. Because PB prices were
unavailable, unit values were used as a proxy for them. For each week, PB unit values were
calculated by dividing total expenditures by total ounces. The same imputation procedure was
used to derive weekly unit values for jelly. The coupon variable for PB was developed first by
aggregating weekly values of coupons used and then dividing it by the number of unique
households to express the variable on per household basis.

Real disposable personal income was reported on monthly basis, however, weekly
interpolation of these data were used in the estimation. To obtain weekly interpolations of the

income, first, a weekly growth rate for each quarter over the entire study period was calculated as

13 .
T = <g—:) — 1, where 1; is the weekly growth rate for quarter i, Q. is the current quarter, Q, is

the previous quarter, and the exponent 1/13 is for rendering the growth rate on weekly basis (13
weeks in a quarter). Next, starting from the income given for the first month of 2006, each
successive interpolated weekly income was calculated as I, * (1 + 1;), where I, is the income in
the previous week.

The outbreak variable was developed based on the histogram reported by CDC that
showed weekly number of confirmed cases of Salmonella Tennessee infection associated with
consumption of PB (CDC, 2007). The first 29 observations of this variable are zeros,
observations from 30 through 68 correspond to the actual number of confirmed cases, and

observations running from 69 through 156 are all zeros again. Due to unavailability of the actual
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data underlying the histogram, a simple iterative procedure attempting to come up with the data
that would replicate the original histogram was conducted. After multiple similar iterations, a
one-to-one matching between histograms was achieved. It needs to be pointed out that the square
root transformation was used for the outbreak variable to handle the zero observations and to
capture diminishing marginal returns associated with it.

To test the hypothesis that with the passage of time after the initial release of the recall
announcement consumers gradually increase their consumption of PB, a variable which counts
the weeks from the recall was created. The first 58 observations of this variable are zeros, the
59th observation is 1, and the last observation is 98, with intermediate observations running
chronologically.

A possible permanent shift in the demand for PB was modeled as a dummy variable
taking on a value of 0 before the issuance of the recall and 1 afterwards. This permanent shift
corresponds to an abrupt structural change. To assess the effects of seasonality on PB demand,
the 52 weeks in a year were divided into 4 13-week periods. Using the 4th 13-week period as a
reference period, three dummy variables were used in the actual estimation to circumvent the
dummy variable trap.

Unit values, coupon, and income variables are deflated using the consumer price index
with 1982-84=100 reported by Bureau of Labor Statistics of U.S. Department of Labor (BLS).
Descriptive statistics of the continuous variables incorporated in the model are presented in

Table 3.1 (see Table A1 in Appendix A for the description of the variable labels).
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Table 3.1. Descriptive Statistics of the Variables Used in the Analysis of PB at the Category

Level ?

Variable Units of Measurement N  Mean Std Dev  Min Max

QPB Oz 156 33.22 1.29 30.54 36.97
PPB Cents/Oz 156 4.99 0.23 4.39 5.65
PJ Cents/Oz 156 3.22 0.24 2.76 4.26
COUPPB Cents 156 5.22 2.75 0.81 18.96
INC Dollars 156 84,840.09 693.77 83,071.55 86,114.40
CDCCASE  Number of confirmed cases 156 3.08 7.30 0.00 36.00

* Derived from ACNielsen Homsescan panels for household purchases, 2006, 2007, and 2008
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The average weekly total amount of PB purchased (QPB) per household was 33.22
ounces with a standard deviation of 1.29 over the sample period. The average real unit value of
PB (PPB) was about 5 cents per ounce with standard deviation of 0.23 cents. The average real
unit value of jelly (PJ) was 3.22 cents per ounce with standard deviation of 0.24. The standard
deviation of the average real coupon values on per household basis (COUPPB) of 2.75 was more
than half its mean of 5.22 cents. Real per household income (INC) on average was $84,840 with
standard deviation of $694. Finally, the average of CDC confirmed cases (CDCCASE) was
approximately three with standard deviation of roughly seven.

Data for Analyzing PB at Brand Level

The time-series data set for the brand level analysis covers 156 consecutive weeks from
Wednesday January 4, 2006 to Tuesday December 30, 2008 and includes weekly totals of
quantities purchased, prices (unit values), and coupons. The final data set also included
interpolated weekly income and a set of information variables.

This data set differs from the one used for PB category analysis in that it is broken into
five distinct PB brands. As a result, instead of having one unit value (or total amount of PB
purchased variable, or coupon) for the entire PB category, we now have five unit values (and five
total amounts of PB purchased variables, and five coupons), one for each PB brand. Particularly,
one general group for jelly and five groups of PB brands are explored in this study: Private
Label, Jif, Peter Pan, Skippy, and Other Brands.

The Private Label PB brand group includes store brands of PB. The Jif PB brand group
includes Jif, Simply Jif, Jif Smooth Sensations, and Jif To Go. The Peter Pan PB brand group
incorporates Peter Pan, Peter Pan Whipped, and Peter Pan Plus. The Skippy PB brand consists of

Skippy, Skippy Carb Options, and Skippy Natural. Finally, Other Brands include all the brands
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of PB except for Jif, Peter Pan, Skippy, as well as Private Label brands.

While the description and construction of the variables for the analysis are exactly the
same as before, the imputation process of the missing values for Peter Pan unit values is
different. To impute Peter Pan missing unit values, four regressions were successively run, in
each case regressing Peter Pan unit values on one of the other brand's unit values. Then, the
predicted Peter Pan unit values for the missing observations were collected from the four
regression models and averaged yielding the imputed values to fill in for the missing ones. The
basis for this regression-based imputation rests on the hypothesis that prices of substitutable
brands move together. Also, it needs to be mentioned that the quantity information for Peter Pan
was zero over the recall weeks. Descriptive statistics of the variables included in the model are
given in Table 3.2.

Table 3.2 shows that the average weekly total amounts of PB purchased per household of
Private Label (QPL), Jif (QJIF), Peter Pan (QPPAN), Skippy (QSKIPPY), and Other Brands
(QOBRAND) were 31.49, 35.74, 30.14, 34.96, and 22.60 ounces, respectively, over the studied
period, suggesting that Jif is the leading brand followed by Skippy, Private Label, Peter Pan and
Other Brands. Also, the average real unit values of Private Label (PPL), Jif (PJIF), Peter Pan
(PPPAN), Skippy(PSKIPPY), Other Brands (POBRAND), and jelly (PJ) were 4.14, 5.17, 4.84,
5.16, 7.40, and 3.22 cents per ounce, respectively, revealing that of all the PB brands Other

Brands had the highest unit value, followed by Jif, Skippy, Peter Pan, and Private Label.
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Table 3.2. Descriptive Statistics of the Variables Used in the Analysis of PB at the Brand

Level 2
Units of
Variable Measurements N Mean Std. Dev. Min Max
QPL Oz 156  31.49 1.33 28.68 35.12
QJIF Oz 156 35.74 248 3093 44.49
QPPAN Oz 156 30.14 594 18.00 79.33
QSKIPPY Oz 156  34.96 2.18 2993 43.13
QOBRAND Oz 156  22.60 1.15 1993 27.98
PPL Cents/Oz 156 4.14 0.23 3.67 4.61
PJIF Cents/Oz 156 5.17 0.19 4.78 5.77
PPPAN Cents/Oz 156 4.84 0.51 3.07 7.09
PSKIPPY Cents/Oz 156 5.16 0.37 4.20 6.35
POBRAND Cents/Oz 156 7.40 0.27 6.54 8.13
PJ Cents/Oz 156 3.22 0.24 2.76 4.26
COUPPL Cents 156 1.63 1.42 0.22 8.63
COUPJIF Cents 156 5.60 3.69 0.10 20.34
COUPSKIPPY Cents 156 8.27 5.50 0.58 2484
COUPOBRAND Cents 156 4.25 1.94 0.79 12.09

* Derived from ACNielsen Homsescan panels for household purchases, 2006, 2007, and 2008
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The average of real per household coupon values of Private Label (COUPPL), Jif
(COUPIJIF), Skippy (COUPSKIPPY), and Other Brands (COUPOBRAND) were 1.63, 5.60,
8.27, and 4.25 cents, respectively, implying that, on average, larger coupon values were offered
for Skippy, followed by Jif, Other Brands, and Private Label.

According to the law of demand, there is a negative relationship between price and
quantity demanded. As such, all the coefficients associated with the own real unit values of PB
were expected to be negative. Also, theory posits a positive relationship between the price of a
substitute good and the quantity of the good demanded in question. Thus, the coefficients
associated with the real unit values of other PB brands were hypothesized to be positive. Theory
suggests a negative relationship between the price of a complement good and the demand for the
good in question. Hence, it was expected that the coefficients associated with the unit value of
jelly would be negative. Based on theory and the good in question (PB) the income effects were
hypothesized to be positive, suggesting that PB is a normal good rather than an inferior good.
Theory suggests a positive relationship between positive information and the demand for the
good in question. Hence, the coefficient estimate associated with the coupon variable was
anticipated to be positive, since coupon is a form of promotion (positive information).

The parameter estimate for the variable that counts weeks from recall was expected to be
positive implying that as more and more weeks pass from the announcement of the recall,
consumers would increase their consumption of PB. According to theory, the issuance of recalls
likely results in a consumer response that ultimately leads to a decrease in the demand for the
affected good. However, theory does not reveal any information regarding the magnitude and
duration of this negative consumer response, which largely depends on consumer perceptions of

the health risks and extent of knowledge associated with recalled products. As such, a negative
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sign was anticipated on all the coefficients associated with current and lagged outbreak variables,
as well as the parameter estimate for the dummy variable associated with the beginning of the
recall.
Empirical Specification and Estimation Results

One single-equation model and one system of equations concerning the demand for PB
were estimated. The single-equation model dealt with the analysis of PB as a category and was
specified as follows:

InOPB,=f{InPPB,, InPJ, InCOUPPB,, InINC,, WKSFRRECALL, Q1, 02, 03,
SORTCDCCASE,...SORTCDCCASE,; DUMMY,)+ v, (3.9)

where InQPB; is the natural logarithm of quantity purchased of PB per unique household;
InPPB; is the natural logarithm of the real unit value of PB;
InPJ; is the natural logarithm of the real unit value of jelly;
InCOUPPB; is the natural logarithm of values of coupons used when purchasing PB per unique
household;
InINC; is the natural logarithm of real disposable personal income on per household basis;
WKSFRRECALL; counts number of weeks from the recall announcement;
Ql, Q2, and Q3, are seasonality dummy variables;
SQRTCDCCASE?y; is the square root of the outbreak variable with lag j;
DUMMY;, is the dummy variable;
v, 1s the disturbance term in time t.

A system of equations dealing with the analysis of PB at the brand level was specified as
follows:

InOPB;=f(InPPB;,InPPBj, InPJ, COUP;, InINC,, WKSFRRECALL, Q1, 02, 03,
SORTCDCCASE,...SORTCDCCASE,.;, laginQPB;, DUMMY )+ ¢, (3.10)
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where InQPBj; is the natural logarithm of quantity purchased of PB of brand i per unique
household;
InPPBj; is the natural logarithm of the real unit value of PB of brand i;
InPPB;; is the natural logarithm of the real unit value of PB of brand j;
InPJ; is the natural logarithm of the real unit value of jelly;
COUP;; is the values of coupons used when purchasing PB of brand i per unique household;
InINC; is the natural logarithm of real disposable personal income on per household basis;
lagIlnQPB;; is the dependent variable lagged one time period;
g, 1s the disturbance term in time t.

The description of WKSFRRECALL;, Q1, Q2, Q3, SQRTCDCCASEL,.;, and DUMMY;
variables is the same as in the case of single-equation discussed above.

Both single-equation and the system of equations were estimated using a second degree
PDL specification with length of lag three. Head and tail endpoint restrictions were imposed and
their use was supported through statistical tests. Also, it needs to be noted that various
combinations of both models were estimated using alternative lag lengths and degrees of
polynomial. However, based on SIC, the specification with lag length of 3 and a polynomial
degree of 2 was chosen as the best (see Table A2 in Appendix A). SAS 9.2 was the statistical
software package used to estimate the double-log models without intercepts to circumvent
degrading collinearity problems (see Tables A3, A4, A5, and A6 in Appendix A).

The four equations in the system were estimated simultaneously using a seemingly
unrelated regressions (SUR) procedure for Private Label, Jif, Skippy, and Other Brands leaving
Peter Pan out. In this way, we attempt to account for possible spillover effects among PB brands

resulting from the recall of Peter Pan PB. Before the estimation of the SUR, four equations with



20

one for each PB brand, were estimated and the results from these four single-equation
estimations were later compared to the ones from the SUR procedure. The comparison showed
that the reductions in the standard errors of the coefficient estimates in the SUR approach were
small implying weak cross-equation correlations. This finding also was confirmed by the
correlation coefficients reported in Table 3.3 based on the residuals from the SUR procedure.

Notwithstanding the rather small improvement in the statistical significance of parameter
estimates, the SUR procedure was ultimately used. In the SUR procedure, all the insignificant
variables were sequentially dropped from the system of equations based on their extent of
insignificance as measured by p-values before arriving at the final coefficient estimates presented
in Table 3.5. To account for serial correlation, a first order autoregressive correction was utilized.
The R* was calculated by squaring the correlation coefficient between the actual and the
predicted values of the dependent variables.

The estimated coefficients, which also are the elasticities, and associated p-values from
single-equation and system of equations specifications are reported in Tables 3.4 and 3.5,
respectively. The significance of coefficient estimates is indicated with asterisks; these
correspond to p-values below the 0.05 level of significance chosen for this analysis.

According to Table 3.4, the R for the PB category was 0.66 meaning that 66 percent of
variation in the dependent variable was explained by the model. As expected, the parameter
estimate for the unit value of PB was negative and statistically significant implying that the
demand for PB is inelastic and suggesting that a 10 percent decline in PB unit value would lead
to 8.5 percent increase in the quantity of PB demanded, holding all other factors constant. The
result of inelastic demand for PB compares favorably with the finding by Deodhar and Fletcher

(1998) who calculated the long-run own price elasticity of demand for PB to be -0.23.
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Table 3.3. The Variance-Covariance Matrix of Residuals in Correlation Form

resid INQPL  resid InQJIF  resid InSKIPPY  resid INOBRAND

resid_InQPL 1 0.0588 -0.01741 0.15738
resid_InQJIF 0.0588 1 0.08186 0.11414
resid_InSKIPPY -0.01741 0.08186 1 -0.03442

resid_INOBRAND 0.15738 0.11414 -0.03442 1
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The parameter estimate for the unit value of jelly was negative, as hypothesized,
however, it was statistically insignificant. As expected, the parameter estimate for the coupon
was positive and statistically significant indicating that a 10 percent increase in the value of
coupon would result in a 0.1 percent increase in the demand for PB, ceteris paribus.

The parameter estimate associated with income was positive and significantly different
from zero implying that PB is a normal good and a 10 percent increase in income will lead to 4.3
percent increase in the demand for PB, controlling for all other factors. The parameter estimated
for WKSFRRECALL variable was positive and statistically significant, as hypothesized. The
estimated coefficient for the DUMMY variable, which controls for the structural shift in the
demand for PB, was negative; however, it was statistically insignificant. Based on the joint test
of the significance of the quarterly dummy variables, seasonality appeared to be an insignificant
determinant of the demand for PB.

Contrary to our expectations, all estimated coefficients associated with the outbreak
variable were positive and statistically significant suggesting that the recall had a demand
enhancing impact on the PB category. This finding is in line with the conclusion by Wittenberger
and Dohlman (2010) who rationalized the overall increase in the consumption of PB after the
recall based on the fact that consumers and retailers were able to promptly identify the
contaminated jars of PB by product codes, destroyed them, and switched to the consumption of
other PB brands. The maximum influence of the recall announcement took place one to two

weeks after its release.



Table 3.4. Estimated Coefficients for the Peanut
Butter Demand at the Category Level

Variable Estimate P-value
InPPB -0.8479* <.0001
InPJ -0.0163 0.6706
INCOUPPB 0.011* 0.0394
InNINC 0.4259* <.0001
WKSFRRECALL 0.001349* <.0001
Q1 -0.0148 0.0607
Q2 -0.00096 0.8268
Q3 -0.00288 0.2905
DUMMY -0.0103 0.2236

SQRTCDCCASE(0) 0.001123* 0.0088
SQRTCDCCASE(1) 0.001684* 0.0088
SQRTCDCCASE(2) 0.001684* 0.0088
SQRTCDCCASE(3) 0.001123* 0.0088
AR1 -0.2679* 0.0017

R*=0.66

Durbin-Watson = 1.90

F=1.54, Pr>F=0.2077 (joint test of the significance of the quarterly dummy variables)
* Statistically significant at the 5 percent level
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Letting w; stand for the weight for lag period s, the short-run response in the quantity

purchased of PB for a unit change in outbreak variable, evaluated at the sample means, is

Yw
2

computed by == CDCCASE~%>QPB and the short-run recall elasticity is calculated by

% CDCCASE®®. In addition, the long-run response in the quantity purchased of PB given a one
unit change in outbreak variable, at the sample means, is given by % CDCCASE~%°QPB and the

long-run recall elasticity, at the sample means, is given by % CDCCASE®®.

For the PB category the short run response was 0.011 indicating that each successive unit
increase in the outbreak variable increases the short-run quantity purchased of PB by 0.011
ounces, ceteris paribus. The short-run elasticity was 0.001 indicating that as the outbreak
variable goes up by 10 percent, the short-run quantity purchased of PB increases by 0.01 percent,
ceteris paribus.

For the PB category the long-run response was 0.053 meaning that for every unit increase
in the outbreak variable, the long-run quantity purchased of PB will increase by 0.053 ounces,
everything else held constant. The long-run recall elasticity was 0.005 meaning that, in the long-
run, a 10 percent increase in outbreak variable results in a 0.05 percent increase in the quantity
purchased of PB, other factors held constant.

Table 3.5 is broken down into four blocks with each block representing a specific PB
brand. As such, the discussion of the results in Table 3.5 is done one block at time and then

summarized across the blocks.



Table 3.5. Estimated Coefficients for the Peanut Butter Demand at the Brand Level
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Brand Variable Estimate P-value|
INQPL (al)*InPPL -1.02524* <.0001
(a3)*InPPAN -0.06056* 0.0249
Test: al0=0, al 1=0, a12=0, (a8)*InINC 0.440098* <.0001
Wald's ChiSquared=14.51, P-value=0.0023 (a9)*WKSFRRECALL 0.001561* <.0001
(a10)*Q1 -0.01854* 0.0416
R*=0.51 (a11)*Q2 -0.00723 0.1037
DW=1.97 (a12)*Qs3 -0.01038* 0.0003
SQRTCDCCASE(0) 0.00056 0.2529
SQRTCDCCASE(1) 0.00084 0.2529
SQRTCDCCASE(2) 0.00084 0.2529
SQRTCDCCASE(3) 0.00056 0.2529
(a15)*DUMMY -0.04962* <.0001
AR(1) 0.164132 0.0502
INQJIF (b2)*InPJIF -1.03956* <.0001
(b8)*InINC 0.457355%* <.0001
Test: b10=0, b11=0, b12=0, (b9)*WKSFRRECALL 0.002229* <.0001
Wald's ChiSquared=7.76, P-value=0.0513 (b10)*Q1 -0.01813 0.0543
(b11)*Q2 0.002474 0.6167
R’=0.81 (b12)*Q3 0.001087 0.7215
DW=2.00 SQRTCDCCASE(0) 0.00232* <.0001
SQRTCDCCASE(1) 0.00348%* <.0001
SQRTCDCCASE(2) 0.00348* <.0001
SQRTCDCCASE(3) 0.00232%* <.0001
(b15)*DUMMY 0.022809* 0.0316
AR(1) 0.234685* 0.0053
INQSKIPPY (d4)*InPSKIPPY -0.80908* <.0001
(d8)*InINC 0.42851%* <.0001
Test: d10=0, d11=0, d12=0, (d9)*WKSFRRECALL 0.001818* <.0001
Wald's ChiSquared=8.21, P-value=0.0419  (d10)*Q1 0.035001* 0.0051
(d11)*Q2 0.010658 0.1061
R’=0.5 (d12)*Q3 0.004858 0.2259
DW=1.96 SQRTCDCCASE(0) -0.00193* 0.0053
SQRTCDCCASE(1) -0.0029* 0.0053
SQRTCDCCASE(2) -0.0029* 0.0053
SQRTCDCCASE(3) -0.00193* 0.0053
(d15)*DUMMY -0.08191%* <.0001
AR(1) 0.118375 0.1552
INQOBRAND (e5)*InPOBRAND -0.77572* <.0001
(e8)*InINC 0.412347* <.0001
Test: €10=0, e11=0, ¢12=0, (e10)*Q1 -0.01534 0.1493
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Wald's ChiSquared=5.03, P-value=0.1698  (e11)*Q2 -0.00662 0.2324
(€12)*Q3 -0.00774* 0.0309
R’=0.38 SQRTCDCCASE(0) 0.00044 0.4034
DW=1.99 SQRTCDCCASE(1) 0.00066 0.4034
SQRTCDCCASE(2) 0.00066 0.4034
SQRTCDCCASE(3) 0.00044 0.4034
AR(1) 0.128731 0.1162

* Statistically significant at the 5 percent level
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InQPL block

The R for the Private Label model was 0.51 meaning that 51 percent of variation in the
dependent variable was explained by the regression model. As hypothesized, the parameter
estimate for the unit value of Private Label was negative and statistically significant indicating
that the demand for Private Label PB is elastic and that for 10 percent decrease in the unit value
of Private Label the quantity of Private Label PB demanded will go up by 10.25 percent, ceteris
paribus. Contrary to our expectations, the parameter estimate for the unit value of Peter Pan was
negative and significant making Peter Pan a complementary brand for Private Label products or
store brand. Thus, a 10 percent decrease in the unit value of Peter Pan would lead to 0.61 percent
decline in the demand for the Private Label PB, other factors held invariant.

The coefficient estimate associated with income was positive and significantly different
from zero meaning that Private Label PB is a normal good and a 10 percent increase in income
will lead to 4.4 percent increase in the demand for Private Label PB, ceteris paribus. The
coefficient estimate associated with WKSFRRECALL variable was positive and statistically
significant, as anticipated, showing that as time passed by from the issuance of the recall, the
demand for Private Label PB went up. The result of the joint test of the significance of the
quarterly dummy variables implied that seasonality was a significant factor of the demand for
Private Label PB. Particularly, the demand for Private Label PB was lower in the first three
quarters relative to that in the fourth quarter. As anticipated, the coefficient estimate of the
DUMMY variable was negative and significantly different from zero suggesting a structural

decline in the demand for Private Label PB.
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Contrary to our expectations, all the parameter estimates for the current and lagged
outbreak variables were positive with the most impact occurring one to two weeks after the
issuance of the recall, however, they were all statistically insignificant. For the Private Label PB
the short-run response was 0.005 meaning that for each additional unit increase in the outbreak
variable, the short-run quantity purchased of Private Label PB will increase by 0.005 ounces, all
else held fixed. The short-run recall elasticity of Private Label was 0.0005 meaning that, in the
short-run, a 10 percent increase in outbreak variable results in an increase of the quantity
purchased of Private Label PB 0.005 percent, everything else held fixed.

For the Private Label PB the long-run response was 0.025 implying that for every unit
increase in the outbreak variable, the long-run quantity purchased of Private Label PB will
increase by 0.025 ounces, ceteris paribus. The long-run recall elasticity of Private Label PB was
0.002 meaning that, in the long-run, a 10 percent increase in outbreak variable will result in 0.02
percent increase in the quantity purchased of Private Label PB, ceteris paribus.

InQJIF block

The R* for the Jif model was 0.81 meaning that 81 percent of variation in the dependent
variable was accounted for by the model. As expected, the coefficient estimate of the unit value
of Jif was negative and significantly different from zero indicating that the demand for Jif PB is
elastic and that a 10 percent decrease in the unit value of Jif will result in the 10.4 percent
increase in the quantity of Jif PB demanded, all other factors held constant. The income
coefficient estimate was positive and statistically significant rendering Jif PB a normal good and
indicating that a 10 percent increase in income will increase the demand for Jif PB by 4.6
percent, everything else held constant. The parameter estimate for WKSFRRECALL variable

was positive and statistically significant, as expected, meaning that with passage of time from the
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recall announcement, the demand for Jif PB increased. Seasonality was concluded to be a
statistically insignificant factor affecting the demand for Jif PB according to the joint test of the
significance of the quarterly dummy variables. Contrary to our anticipation, the coefficient
estimate of the DUMMY variable was positive and significantly different from zero suggesting a
structural increase in the demand for Jif PB.

Contrary to our hypothesis, the recall had a demand enhancing impact on the demand for
Jif with its biggest influence taking place one to two weeks after the release of the recall with all
the parameter estimates associated with the current and lagged outbreak variables exhibiting
statistical significance.

For the Jif PB the short-run response was 0.024 meaning that, in the short-run, as the
outbreak variable goes up by one unit, the quantity purchased of Jif PB will go up by 0.024
ounces, everything else held constant. The short-run recall elasticity of Jif PB was 0.002
meaning that, for every 10 percent increase in outbreak variable, the short-run quantity
purchased of Jif PB will increase by 0.02 percent, everything else held constant.

For the Jif PB the long-run response was 0.118 indicating that for every unit increase in
the outbreak variable, the long-run quantity purchased of Jif PB will increase by 0.118 ounces,
controlling for the other variables. The long-run recall elasticity of Jif PB was 0.01 meaning that,
in the long-run, 10 percent increase in outbreak variable will result in 0.1 percent increase in the
quantity purchased of Jif PB, ceteris paribus.

InOSKIPPY block

The coefficient of determination for the Skippy model was 0.5 implying that half of the
variation in the dependent variable was explained by the model. As anticipated, the coefficient

estimate associated with the unit value of Skippy was negative and statistically significant
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indicating that the demand for Skippy PB is inelastic and that a 10 percent decrease in the unit
value of Skippy will result in the 8.1 percent increase in the quantity of Jif PB demanded,
holding everything else fixed. The income parameter estimate was positive and significantly
different from zero making Skippy PB a normal good and implying that a 10 percent increase in
income will increase the demand for Skippy PB by 4.3 percent, everything else held fixed. In
line with our expectations, the coefficient estimate associated with WKSFRRECALL variable
was positive and statistically significant, indicating that the demand for Skippy PB increased, as
more and more time went by from the announcement of the recall. Joint test of significance done
on the seasonality dummies showed that seasonality was a statistically significant driver of the
demand for the Skippy PB. Though the demand for Skippy PB was higher in the first three
quarters relative to the fourth quarter, however, it was the strongest in the first quarter. The
parameter estimate associated with the DUMMY was negative and significant, which was
consistent with the hypothesis, pointing out that, on average, the demand for Skippy PB
decreased after the recall.

Consistent with our expectations, the recall had a distorting impact on the demand for
Skippy with its maximum effects occurring one to two weeks after the recall announcement and
with all the coefficient estimates associated with the current and lagged outbreak variables
displaying statistical significance.

For the Skippy PB the short-run response was -0.019 indicating that for each additional
unit increase in outbreak variable, in the short-run, the quantity of Skippy PB will decrease by
0.019 ounces, ceteris paribus. The short-run recall elasticity of Skippy PB was -0.002 indicating
that for every 10 percent increase in outbreak variable, there will be 0.02 percent decrease in the

quantity purchased of Skippy PB, ceteris paribus.
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For the Skippy PB the long-run response was -0.096 meaning that for every unit increase
in the outbreak variable, the long-run quantity purchased of Skippy PB will decrease by 0.096
ounces, everything else held fixed. The long-run recall elasticity of Skippy PB was -0.008
meaning that, in the long-run, 10 percent increase in outbreak variable will result in 0.08 percent
decrease in the quantity purchased of Skippy PB, everything else held constant.

InOOBRAND block

The coefficient of determination for the Other Brands model was 0.38 meaning that 38
percent of the variation in the dependent variable was accounted for by the model. As expected,
the coefficient estimate of the unit value of Other Brands was negative and statistically
significant indicating that the demand for Other Brands PB is inelastic and that a 10 percent
decrease in the unit value of Other Brands will lead to 7.8 percent increase in the quantity of
Other Brands PB demanded, controlling for all the other factors. The income coefficient estimate
was positive and statistically significant meaning that the Other Brands PB was a normal good
and 10 percent increase in income will increase the demand for the Other Brands PB by 4.1
percent, ceteris paribus. Seasonality did not appear to be a significant determinant of the demand
for Other Brands PB, as evidenced by the joint test of the significance of the seasonality dummy
variables.

Like Jif, Other Brands PB experienced a positive impact of the recall with the peak of the
influence taking place one to two weeks after the public release of the recall announcement,
however, in this case, the effects of the current and lagged outbreak variable were statistically
insignificant.

For the Other Brands PB the short-run response was 0.003 indicating that as the outbreak

variable increases by one unit, the short-run quantity purchased of Other Brands PB will increase
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by 0.003 ounces, holding all other factors fixed. The short-run recall elasticity of Other Brands
was 0.0004 indicating that the short-run quantity purchased of Other Brands PB will increase by
0.004 percent, as the outbreak variable goes up by 10 percent, everything else held fixed.

For the Other Brands PB the long-run response was 0.014 meaning that for every unit
increase in the outbreak variable, the long-run quantity purchased of Other Brands PB will
increase by 0.014 ounces, ceteris paribus. The long-run recall elasticity of Other Brands PB was
0.002 meaning that, in the long-run, 10 percent increase in outbreak variable will result in 0.02
percent increase in the quantity purchased of Other Brands PB, ceteris paribus.

General discussion of the results in Tables 3.4 and 3.5

The general discussion of the results in Tables 3.4 and 3.5 helps to answer the questions
posed in the first section of this chapter. First, it needs to be pointed out that the sporadic
significance of the DUMMY variable and the SQRTCDCCASE variable, throughout the PB
category and brand analysis, made it obvious that the recall did have an impact on the demand
for the PB. The results showed that the peak effect of the recall occurred one to two weeks after
its issuance. The statistically significant positive coefficient estimates of the current and lagged
outbreak variables for the PB category and for the Jif brand attested to the fact that the recall had
demand enhancing effects on the PB category as a whole and on the Jif PB brand in particular.
At the same time, the statistically significant negative coefficient estimates of the current and
lagged outbreak variables for Skippy brand imply that the recall had demand diminishing effects
on the Skippy PB brand. The influence of the current and lagged outbreak variables associated
with the Private Label brand and Other Brands on the demand for the PB was statistically
insignificant. The estimation results revealed that only own-price and income variables

consistently exhibited statistical significance across the brands. According to the results, jelly
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was never a statistically significant complement for PB on any level and Peter Pan turned out to
be a complement for the Private Label brand. Coupons had a significant positive influence on PB
demand only at the category level. Seasonality appeared to have had a statistically significant
effect on the demand for the Private Label brand and the Skippy PB brand. Finally, the
calculated short-run and long-run elasticities associated with the recall provided evidence that the
percentage changes in PB, both at the category and brand levels were small in magnitude. These
results are consistent with the extant literature associated with measuring the impacts of either
positive information (advertising and promotion) or negative information (food safety).
Conclusions, Limitations, and Recommendations for Future Research

The impacts of a recall on the demand for PB were evaluated by estimating a second
degree PDL with three lags (a lag length of three weeks) and endpoint restrictions imposed. The
estimation results showed that the recall did have a statistically significant positive impact on the
demand for PB as a category. Also, the recall appeared to have had a statistically significant
demand-enhancing effect on the Jif PB brand and a demand-diminishing effect on the Skippy PB
brand. In addition, it needs to be mentioned that in all the cases the maximum impact of the
recall took place one to two weeks after the release of the recall. The demand-enhancing impact
of the recall on the demand for PB at the category level is consistent with the finding by
Wittenberger and Dohlman (2010).

Jelly was not found to be a statistically significant complement for PB either at the
category or at the brand level. The seasonality was found to be a significant determinant of the
demand for the Private Label brand and the Skippy brand. Finally, the demand for the PB was

inelastic in the short-run and long-run both at the category level and at the brand level.
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A few limitations should be mentioned. First, considering the fact that the recall also
involved the Great Value brand, it would be appealing to have purchase data as well as sufficient
information to construct a distinct outbreak variable for the Great Value brand too. However,
since the data on this brand were collapsed into the group of the Private Label brand, it was
impossible to disaggregate information on this brand from the rest of the private label PB
products. Hence, future research should attempt to gather information on Great Value brand and
include it in the model as a separate brand to assess the impact of the recall associated with Great
Value on the demand for the PB. Second, the outbreak variable used in our analysis did not
reflect the likelihood of households being exposed to the information associated with the recall
event. As such, appropriate adjustments or weighting of the outbreak variable or obtaining a
separate measure that would account for this likelihood would be useful to include in future
research focusing on recall events. Third, given the time-series nature of the data, demographic
variables such as age, sex, race, size of the households were not incorporated into the analysis. A
future study associated with the consideration of detailed demographic variables merits

consideration.



35

REFERENCES

Almon, S. "The Distributed Lag between Capital Appropriations and Expenditures."
Econometrica 33:178-196, Jan. 1965.

Basmann, R. L. "A Theory of Demand with Variable Consumer Preferences."
Econometrica 24:47-58, 1956.

Capps, O., Jr., and J.D. Schmitz. “Effect of Generic Advertising on the Demand for Fluid
Milk: The Case of the Texas Market Order.” Southern Journal of Agricultural
Economics 23, 1991, pp. 131-140.

Centers for Disease Control and Prevention (CDC). "Multistate Outbreak of Salmonella
Serotype Tennessee Infections Associated with PB ---United States, 2006-2007."
MMWR June 1, 2007 / 56(21);521-524. Available at
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5621al.htm.

Deodhar, S., and F. Stanley. "Degree of Competition in the U.S Peanut Butter Industry: A
Dynamic Error Correction Approach." University of Georgia, 1998, FS-98-03.

Fouda, B. B. "Distributed Lag Models and Economic Growth: Evidence from
Cameroon." Centre d'économie de la Sorbonne, 2010.

Gujarati, D. "Basic Econometrics." Fourth edition, The McGraw-Hill Companies Inc.,
2003.

Griliches, Z. "Distributed Lags: A survey." Econometrica 35, No.1, January 1967, pp. 16-
49.

Manufacturing.net. "Bacteria In Peanut Butter Linked To Roof Leak." April 06, 2007.
Available at: http://www.manufacturing.net/article.aspx?id=139433 &terms=.

Newslnferno. " Peter Pan Peanut Butter Back In Stores Following Salmonella Recall."

Wednesday, August 29th, 2007. Available at:



36

http://www.newsinferno.com/archive/peter-pan-peanut-butter-back-in-stores-
following-salmonella-recall/.

Smith, M. E., E. O. van Ravenswaay, and S. R. Thompson. "Sales Loss Determination in
Food Contamination Incident: An Application to Milk Bans in Hawaii," American
Journal of Agricultural Economics 70(3):513-520, 1988.

Swartz D.G. and Strand I.E. “Avoidance Costs Associated with Imperfect Information:
The Case of Kepone.” Land Economics, 1981, vol. 57, pp. 139-150.

Van Ravenswaay E. O., and J.P. Hoehn. "The Impact of Health Risk Information on
Food Demand: A Case Study of Alar and Apples," Economics of Food Safety ,
155-172, 1991.

USDA, Economic Research Service. "Peanut Outlook, Impacts of the 2008-09 Foodborne
Illness Outbreak Linked to Salmonella in Peanuts, OCS-10a-01." February 2010.
Available at:

http://www.ers.usda.gov/Publications/OCS/2010/02Feb/OCS10A01/0cs10a01.pdf



Appendix A

Table Al. Description of Variable Labels
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Variable Units of Measurements Description
QPB Oz weekly total amount of peanut butter
purchased per household
PPB Cents/Oz real unit value of peanut butter
PJ Cents/Oz real unit value of jelly
COUPPB Cents real coupon values per household
INC Dollars real per household income
Number of CDC confirmed cases of
CDCCASE Number of confirmed cases  Salmonella Tennessee
weekly total amounts of Private Label
QPL Oz PB purchased per household
weekly total amounts of Jif PB
QJIF Oz purchased per household
weekly total amounts of Peter Pan PB
QPPAN Oz purchased per household
weekly total amounts of Skippy PB
QSKIPPY Oz purchased per household
weekly total amounts of Other Brands
QOBRAND Oz PB purchased per household
PPL Cents/Oz real unit values of Private Label
PJIF Cents/Oz real unit values of Jif
PPPAN Cents/Oz real unit values of Peter Pan
PSKIPPY Cents/Oz real unit values of Skippy
POBRAND Cents/Oz real unit values of Other Brands
PJ Cents/Oz real unit values of jelly
real coupon values of Private Label per
COUPPL Cents household
COUPJIF Cents real coupon values of Jif per household
real coupon values of Skippy per
COUPSKIPPY Cents household
real coupon values of Other Brands per
COUPOBRAND Cents household




Table A2. SIC for Alternative Number of Lags and Degrees for Peanut Butter Category,

N=156

Number of lags and degree SIC

3 lag and 2nd degree -671.81038
4 lag and 2nd degree -666.75334
5 lag and 2nd degree -661.57798
6 lag and 2nd degree -656.50303
7 lag and 2nd degree -651.17487
8 lag and 2nd degree -645.90238
9 lag and 2nd degree -640.95414
10 lag and 2nd degree -635.79147
11 lag and 2nd degree -630.56607
12 lag and 2nd degree -625.37891
13 lag and 2nd degree -624.87558
3 lag and 3rd degree -669.3443

Table A3. Multicollinearity Analysis for the Peanut Butter Category

Variance Inflation

Variable Factor

Intercept 0
InPPB 3.44961
InPJ 1.95466
INCOUPPB 1.64897
InNINC 17.47676
WKSFRRECALL 15.18755
Q1 2.77466
Q2 2.91682
Q3 2.58811
DUMMY 7.09570

SQRTCDCCASE 4.76555




Table A4. Multicollinearity Analysis for the Peanut Butter Category
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Condition

Collinearity Diagnostics

Proportion of Variation

Num Eigenvalue Index Intercept InPPb InPJ InCOUPPB InINC WKSFRRECALL Q1 Q2 Q3 dummy SQRTCDCCASE
1 7.06172 1 5.81E-10 0.00000449 0.00003704 0.00122 5.85E-10 0.00039775 0.00141 0.00116 0.00156 0.000757 0.00061919
2 1.3567 2.2815 2.60E-11 9.39E-08 0.00000263 0.00049712 2.57E-11 0.00354 0.05251 0.01621 0.00747 0.00312 0.04685
3 1.0192 2.6322 4.41E-11 3.17E-07 0.0000038 0.00049665 4.40E-11 0.00042542 0.00174 0.12585 0.133 8.2E-06 0.00001053
4 0.80502 2.9618 1.97E-10 0.00000124 0.00001083 0.00042514 1.97E-10 0.00486 0.1136 0.03978 0.05075 0.00404 0.04059
5 0.42726 4.0655 3.72E-10 0.00000171 0.00000561 0.0001033 3.66E-10 0.01803 0.11372 0.03832 0.11376 0.00847 0.10978
6 0.17748 6.3079 4.07E-09 0.00003327 0.00051278 0.06312 4.08E-09 0.00001723 0.18246 0.11419 0.17727 0.09188 0.08536
7 0.0964 8.5590 2.97E-09 0.00000903 0.00021699 0.00078147 2.99E-09 0.1528 0.15168 0.19569 0.11169 0.1936 0.03259
8 0.05463 11.36929 2.72E-08 0.00025837 0.00292 0.83059 2.73E-08 0.00428 0.00206 0.19792 0.01678 0.01697 0.01241
9 0.00141 70.85338 0.00000244 0.00953 0.94681 0.02002 0.00000245 0.00076793 0.12561 0.24758 0.36628 0.02037 0.00023004

10 0.00018943 193.07748 0.00002256 0.8401 0.04882 0.08012 0.0000233 0.19395 0.00199 0.00748 0.00358 0.04967 0.00076897
11 1.48E-08 21846 0.99997 0.15006 0.00066341 0.00263 0.99997 0.62093 0.2532 0.01582 0.01787 0.61111 0.67079

Table A5. Multicollinearity Analysis for Peanut Butter Brands

Variance Inflation

Variable Factor

Intercept 0
InPPL 5.669
INPJIF 4.43801
INPPPAN 1.59463
INPSKIPPY 3.84905
INPOBRAND 1.23264
InPJ 2.16354
COUPPL 1.16484
COUPJIF 1.68962
COUPPPAN 1.58427
COUPSKIPPY 1.69098
COUPOBRAND 1.57537
ININC 11.24855
WKSFRRECALL 28.21241
Q1 2.58177
Q2 3.12045
Q3 2.77041
SQRTCDCCASE 3.78056
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Table A6. Multicollinearity Analysis for Peanut Butter Brands

Collinearity Diagnostics

Proportion of Variation
C
on
dit |
io | In | D n D | D
n n P n SQR U P In U In n SQR U SQE
N | Ei N PP 1 WK Q| Q| Q]| TC M | J 1 WEE | Q | Q | Q | SQR M | PS |1 WK Ql Q| Q]| TC M |IP [In ]| Q| Q| Q| RC AR1 AR1 AR1 AR1
u ge u P|A|[N]|SR |1 ]2 |3 |DC M | N KSF 112 |3 | TCcD M | KI |N|SFR |1 |2 ]3| DC M | oB |1 1|2 |3 |DC 1_Agg ILAgg | |_Agg_ | LLAgg o
m nv m L N C REC a a a CAS Y F C RRE b b b CCA Y PP C REC d d d CAS Y RA N e e e CAS _ctlbr _jif_t skippy therbra
b al be a a a ALL 1 1 1 E al b b CAL 1 1 1 SEb1 bl | Y d ALL 1 1 1 E di ND C 1 1 1 E _totoz otoz_ _totoz nd_toto
er | ue r 1 3 8 a9 0 1 2 al3 5 2 8 L b9 0 1 2 3 5 d4 8 d9 0 1 2 di13 5 e5 e8 | 0 1 2 el3 _ph_ 11 | phll | phll z_ph_I1
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
53 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
56 1. 0 0 0 0 0 0 0. 0 0. 0 0 0 0. 0.0 0 0 0 0 0. 0 0 0 0
87 | 00 0 0 0 0.00 3 3 3 0.00 | 00 0 | 00 0.000 0 0 0 0.000 | 00 00 0 0.00 0 0 0 0.00 [ 00 0.0 0 0 0 0 0.00 0.000
1 8 00 0 1 0 12 1 1 8 29 30 0 00 1 1 1 1 1 01 0 0 00 0 0 0 00 00 000 0 3 3 3 04 0.0000 0 0.0000 0.0000
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
4.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
70 1. 0 0 0 0 0 0 0. 0 0. 0 0 0 0. 0.0 0 0 0 0 0. 0 0 0 0
18 | 07 0 0 0 0.00 0 0 0 0.00 | 00 0 | 00 0.001 2 2 2 0.002 | 00 00 0 0.00 2 2 2 0.00 [ 00 0.0 0 0 0 0 0.00 0.000
2 1 10 0 0 0 00 1 1 1 01 00 0 00 7 6 1 8 0 27 0 0 15 4 0 7 18 27 000 0 6 5 5 08 0.0000 0 0.0000 0.0000
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
3.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01 1. 0 0 0 0 0 0 0. 0 0. 0 0 0 0. [ 0.0 0 0 0 0 0. 0 0 0 0
86 17 0 0 0 0.00 0 0 0 0.00 00 0 00 0.001 2 2 3 0.002 00 00 0 0.00 3 3 4 0.00 00 0.0 0 0 0 0 0.00 0.000
3 2 17 0 0 0 00 0 0 0 00 00 0 00 9 8 3 0 2 29 0 0 22 5 0 0 26 39 000 0 3 2 3 04 0.0000 0 0.0000 0.0000
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
2.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
27 1. 0 0 0 0 0 0 0. 0 0. 0 0 0 0. 0.0 0 0 0 0 0. 0 1 0 1
73 37 0 0 0 0.00 0 0 0 0.00 00 0 00 0.000 0 0 0 0.000 00 00 0 0.00 0 0 0 0.00 00 0.0 0 7 9 0 0.02 0.000
4 0 64 0 0 0 02 1 4 5 00 05 0 00 6 4 S 7 1 08 0 0 00 0 0 0 00 00 000 0 6 3 8 50 0.0000 0 0.0000 0.0000
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17 1. 0 0 0 0 0 0 0. 0 0. 5 0 0 0. 0.0 0 4 0 0 0. 0 0 0 0
64 87 0 0 0 0.00 0 0 0 0.00 00 0 00 0.003 2 8 5 0.063 00 00 0 0.00 0 6 5 0.04 00 0.0 0 9 6 4 0.00 0.002
5 1 88 0 0 0 00 1 0 0 05 | 00 0 | 00 4 7 7 9 0 17 0 0 25 7 1 2 97 15 | 000 0 7 9 4 97 | 0.0000 7 0.0042 0.0012
0. 0. [ 0. 0.0 | o 0. 0.0 | o 0. 0. [0 | o 0. 10 |0 | O
14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
54 1. 0 0 0 7 1 1 0. 0 0. 0 0 0 0. 0.0 0 0 0 0 0. 0 2 1 1
88 91 0 0 0 0.00 1 5 0 0.09 00 0 00 0.000 0 0 0 0.001 00 00 0 0.00 0 0 0 0.00 00 0.0 0 4 6 0 0.02 0.000
6 1 89 0 0 0 28 5 0 5 51 24 0 | 00 1 3 0 1 0 [ 01 0 0 01 6 0 1 10 | 00 | 000 0 3 2 2 37 | 0.0052 1 0.0001 0.0042
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
1.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
61 2. 0 0 0 0 0 0 0. 0 0. 4 1 0 0. 0.0 0 7 0 1 0. 0 0 0 0
66 | 06 0 0 0 0.00 1 0 0 0.00 | 00 0 | 00 0.002 2 1 2 0.049 | 00 00 0 0.00 1 6 3 0.08 [ 00 0.0 0 5 6 0 0.00 0.006
7 6 06 0 0 0 02 5 0 6 32 01 0 00 6 0 2 0 6 15 0 0 48 4 9 0 79 28 000 0 2 3 3 44 0.0000 1 0.0171 0.0013
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
1.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
98 2. 0 0 0 0 2 2 0. 0 0. 0 3 5 0. [ 0.0 0 0 2 1 0. 0 0 7 8
97 11 0 0 0 0.00 0 1 5 0.00 00 0 00 0.000 1 9 3 0.002 00 00 0 0.00 0 5 9 0.00 00 0.0 0 0 4 5 0.00 0.002
8 0 37 0 0 0 01 3 3 2 04 00 0 00 6 5 1 3 4 01 0 0 00 6 0 9 07 00 000 0 1 2 9 00 0.0020 0 0.0013 0.0002
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
1.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
27 2. 0 0 0 0 8 8 0. 0 0. 0 4 4 0. [ 0.0 0 0 3 3 0. 0 0 1 0
32 17 0 0 0 0.00 0 0 1 0.00 00 0 00 0.000 0 6 3 0.000 00 00 0 0.00 0 3 1 0.00 00 0.0 0 0 4 8 0.00 0.011
9 2 99 0 0 0 05 2 8 0 16 01 0 00 2 2 6 5 0 00 0 0 01 0 1 5 00 00 000 0 5 0 6 05 0.0239 0 0.0022 0.0047
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
60 2. 0 0 0 1 0 0 0. 0 0. 0 0 0 0. 0.0 0 0 0 0 0. 0 7 1 3
1 60 24 0 0 0 0.00 0 9 1 0.04 00 0 00 0.002 9 0 0 0.020 00 00 0 0.00 0 1 0 0.00 00 0.0 0 6 8 7 0.03 0.056
0 S 74 0 0 0 18 5 1 1 23 16 0 00 0 0 1 8 2 09 0 0 01 1 7 4 03 00 000 0 6 0 8 38 0.0080 4 0.0009 0.2526
1.0 0. 0. [ 0. 0.0 | o 0. 0.0 | o 0. 0. ] 0. | O 0.1 0 [0 |oO
16 2. 0 0 0 0 0 0 0. 0 0. 0 0 0 0. 0.0 0 0 0 0 0. 0 0 0 0
1 28 29 0 0 0 0.00 0 0 0 0.00 00 0 00 0.000 0 0 0 0.003 00 00 0 0.00 0 0 0 0.00 00 0.0 0 1 2 0 0.01 0.017
1 0 59 0 0 0 00 4 0 3 00 00 0 00 4 0 0 1 7 03 0 0 00 0 1 2 04 00 000 0 6 1 1 92 0.6627 1 0.0008 0.1151
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0 0 0 7 0 7 0 5 5 0 0 1 1 6 0 7 3 2
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. ] o0 0. 0. 0. ] o0 0.
1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
09 2. 0 0 0 0 0 0 0. 0 0. 0 0 0 0. 0.0 0 0 0 0 0. 0 0 0 0
96 30 0 0 0 0.00 0 0 1 0.00 00 0 00 0.000 1 0 1 0.006 00 00 0 0.00 1 0 2 0.01 00 0.0 0 3 0 2 0.00 0.221
8 30 0 0 0 01 3 4 0 07 00 0 00 2 1 8 8 2 02 0 0 11 4 0 9 84 07 000 0 6 1 1 01 0.0013 2 0.6372 0.0008
0. 0. 0. 0. [ 0. 0. 0. 0. [ 0. 0. 0. 0.1 0. | O 0. 0.1 0. | O
0.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
93 2. 0 0 0 0 0 0 0. 0 0. 0 0 0 0. 0.0 0 0 1 1 0. 0 1 0 0
78 32 0 0 0 0.00 0 0 0 0.00 00 0 00 0.000 1 0 7 0.013 00 00 0 0.00 0 4 2 0.00 00 0.0 0 0 3 3 0.00 0.533
6 17 0 0 0 02 6 4 2 41 02 0 00 6 9 1 4 5 02 0 0 07 0 8 4 57 02 000 0 9 6 2 42 0.0000 2 0.2287 0.0011
0. 0. 0. 0. [ 0. 0. 0. 0. [ 0. 0. 0. 0.1 0. | O 0. 0.1 0. | O
0.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
63 2. 0 0 0 0 0 0 0. 0 0. 0 0 0 0. 0.0 0 0 1 1 0. 0 2 0 2
02 35 0 0 0 0.00 0 0 0 0.01 00 0 00 0.000 1 2 2 0.001 00 00 0 0.00 0 5 4 0.00 00 0.0 0 4 1 1 0.00 0.010
1 85 0 0 0 11 1 9 3 58 11 0 00 1 1 7 1 7 02 0 0 01 0 3 1 00 00 000 0 7 8 7 93 0.1712 5 0.0024 0.5642
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. [ o 0. 0. 0. [ o 0.
0.9 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0
44 2. 0 0 0 0 1 1 0. 0 0. 0 5 4 0. 0.0 0 0 1 1 0. 0 0 0 0
45 38 0 0 0 0.00 0 0 2 0.00 00 0 00 0.000 0 4 5 0.000 00 00 0 0.00 0 1 8 0.00 00 0.0 0 0 6 4 0.00 0.064
0 16 0 0 0 00 0 0 2 07 00 0 00 2 0 3 0 1 00 0 0 02 0 5 3 08 00 000 0 2 9 4 01 0.0383 1 0.0212 0.0391
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. ] o0 0. 0. 0. ] o0 0.
0.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
36 2. 0 0 0 1 0 2 0. 0 0. 7 4 2 0. 0.0 0 4 1 2 0. 0 0 0 0
89 53 0 0 0 0.00 1 0 8 0.01 00 0 00 0.009 9 8 7 0.051 00 00 0 0.00 5 6 8 0.02 00 0.0 0 0 9 5 0.00 0.004
6 00 0 0 0 11 6 0 5 17 13 0 00 3 3 1 0 7 50 0 0 46 3 7 5 62 31 000 0 4 5 2 99 0.0068 4 0.0485 0.0000
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. ] o0 0. 0. 0. ] o0 0.
0.8 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
18 2. 0 0 0 1 0 3 0. 0 0. 0 3 6 0. 0.0 0 0 0 0 0. 0 0 9 1
51 55 0 0 0 0.00 0 9 7 0.00 00 0 00 0.000 2 6 7 0.002 00 00 0 0.00 2 1 0 0.00 00 0.0 0 1 8 2 0.00 0.001
2 83 0 0 0 14 1 7 1 46 06 0 00 0 2 8 8 1 02 0 0 03 0 6 7 13 02 000 0 4 2 0 31 0.0233 7 0.0019 0.0009
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. ] o0 0. 0. 0. ] o0 0.
0.7 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
70 2. 0 0 0 3 1 9 0. 0 0. 1 0 1 0. 0.0 0 1 0 0 0. 0 0 0 1
15 63 0 0 0 0.00 0 9 1 0.06 00 0 00 0.000 1 0 0 0.002 00 00 0 0.00 2 3 6 0.00 00 0.0 0 7 2 7 0.11 0.000
1 74 0 0 0 52 4 7 6 02 57 0 00 1 4 0 7 4 01 0 0 09 8 7 7 71 06 000 0 3 2 7 63 0.0353 2 0.0056 0.0020
0. 0. 0. 0. [ 0. 0. 0. 0. [ 0. 0. 0. 0.1 0. | O 0. 0.1 0. | O
0.6 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
96 2. 0 0 0 0 0 0 0. 0 0. 7 1 4 0. 0.0 0 0 3 7 0. 0 0 0 0
21 77 0 0 0 0.00 0 0 0 0.00 00 0 00 0.007 4 9 5 0.050 00 00 0 0.01 4 9 1 0.07 00 0.0 0 4 0 0 0.01 0.001
3 39 0 0 0 00 5 0 1 01 00 0 00 3 0 8 8 7 43 0 0 28 3 4 8 32 85 000 0 3 1 4 96 0.0000 0 0.0217 0.0000
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. [ o 0. 0. 0. [ o 0.
0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0
48 3. 0 0 0 0 1 3 0. 0 0. 0 1 2 0. 0.0 0 0 0 0 0. 0 8 0 0
77 12 0 0 0 0.00 3 9 3 0.00 00 0 00 0.006 2 2 2 0.001 00 00 0 0.00 1 0 1 0.00 00 0.0 0 2 2 0 0.48 0.000
4 43 0 0 0 56 3 7 0 16 48 0 00 2 3 7 2 8 31 0 0 04 1 7 4 10 02 000 0 6 6 3 99 0.0010 6 0.0000 0.0011
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. [ o 0. 0. 0. [ o 0.
0.4 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
39 3. 0 0 0 4 1 3 0. 0 0. 1 3 6 0. 0.0 0 9 2 5 0. 0 0 0 0
66 49 0 0 0 0.00 7 6 1 0.05 00 0 00 0.019 9 2 0 0.125 00 00 0 0.01 9 4 2 0.09 00 0.0 0 1 0 0 0.00 0.007
3 06 0 0 0 56 8 6 4 87 33 0 00 4 0 8 4 9 67 0 0 43 8 8 8 99 55 000 0 1 1 0 41 0.0000 6 0.0017 0.0000
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. ] o0 0. 0. 0. ] o0 0.
0.3 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0
86 3. 0 0 0 8 4 8 0. 0 0. 0 0 0 0. 0.0 0 0 2 5 0. 0 1 0 0
12 72 0 0 0 0.01 5 6 9 0.22 00 0 00 0.000 0 0 0 0.001 00 00 0 0.01 5 6 4 0.10 00 0.0 0 1 3 1 0.06 0.000
1 47 0 0 0 48 8 4 5 78 78 0 00 0 8 0 0 0 00 0 0 46 7 1 6 61 55 000 0 0 3 5 49 0.0001 0 0.0012 0.0000
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. ] o0 0. 0. 0. ] o0 0.
0.3 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0
60 3. 0 0 0 3 0 1 0. 0 0. 8 4 9 0. 0.0 0 0 2 6 0. 0 0 0 0
13 85 0 0 0 0.00 8 9 7 0.04 00 0 00 0.028 4 8 1 0.196 00 00 0 0.01 9 9 0 0.10 00 0.0 0 3 2 1 0.03 0.006
0 68 0 0 0 27 6 1 4 69 14 0 00 3 7 5 6 4 95 0 0 68 3 6 5 93 66 000 0 5 2 3 04 0.0000 3 0.0010 0.0000
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. ] o0 0. 0. 0. ] o0 0.
0.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 4 4
74 5. 0 0 0 0 2 2 0. 0 0. 0 0 0 0. 0.0 0 0 0 0 0. 0 7 7 8
55 53 0 0 0 0.00 7 5 0 0.06 04 0 00 0.001 0 0 0 0.010 00 00 0 0.00 0 0 0 0.00 00 0.0 0 9 4 4 0.06 0.000
7 97 0 6 0 09 3 2 5 15 02 0 00 1 0 8 3 0 59 0 0 00 2 5 4 15 16 003 3 2 7 6 54 0.0000 1 0.0000 0.0001
0. 0. 0. 0. [ 0. 0. 0. 0. [ 0. 0. 0. 0.1 0. |0 0. 0.1 0. | O
0.1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0
48 6. 0 0 0 5 0 2 0. 0 0. 2 3 4 0. 0.0 0 0 1 2 0. 0 2 2 2
47 00 0 1 0 0.00 3 9 1 0.09 16 0 00 0.009 0 3 1 0.041 13 00 0 0.00 8 5 0 0.01 07 0.0 0 2 9 9 0.00 0.000
0 67 1 5 1 50 7 3 5 27 30 1 01 8 3 6 7 4 24 2 2 58 9 5 7 99 60 000 0 1 1 5 49 0.0000 9 0.0001 0.0000
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0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. [ o 0. 0. 0. [ o 0.
0.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
31 6. 0 0 0 4 7 9 0. 0 0. 0 1 2 0. 0.0 0 2 3 5 0. 0 6 9 9
2 04 39 0 1 0 0.00 0 9 0 0.06 11 0 00 0.020 8 2 0 0.011 09 00 0 0.02 0 5 2 0.04 24 0.0 0 9 2 3 0.01 0.000
6 6 36 1 0 1 46 4 7 3 07 43 0 00 7 5 7 6 0 59 4 4 79 6 4 0 43 09 001 1 8 2 8 78 0.0000 2 0.0003 0.0007
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. ] o0 0. 0. 0. ] o0 0.
0.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 6. 0 0 0 0 0 0 0. 0 0. 4 6 8 0. 0.0 0 2 5 6 0. 0 0 1 1
2 69 77 0 0 0 0.00 3 6 7 0.00 00 0 00 0.039 0 5 8 0.069 31 00 0 0.02 9 0 9 0.06 27 0.0 0 9 2 2 0.00 0.000
7 1 54 0 1 0 04 5 9 9 51 99 2 02 3 5 1 8 5 66 6 5 49 7 8 5 42 70 000 0 2 3 4 26 0.0000 9 0.0002 0.0002
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. ] o0 0. 0. 0. ] o0 0.
0.0 0 0 0 0 1 0 0 1 1 1 0 0 0 0 0 0 0 0
97 7. 0 0 0 7 2 7 0. 0 0. 2 8 2 0. 0.0 0 6 9 6 0. 0 0 0 0
2 02 43 0 0 0 0.10 0 8 5 0.05 14 0 00 0.162 1 0 6 0.091 09 00 0 0.07 2 3 7 0.05 04 0.0 0 0 0 0 0.00 0.003
8 5 04 0 6 0 07 8 7 7 93 09 1 01 2 4 0 9 8 06 2 3 87 6 8 8 19 58 000 0 3 4 4 01 0.0009 0 0.0000 0.0000
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. ] o0 0. 0. 0. ] o0 0.
0.0 0 0 0 1 2 1 0 0 0 0 0 0 1 0 0 0 0 0
87 7. 0 0 0 4 6 6 0. 0 0. 4 7 5 0. 0.0 0 8 2 8 0. 0 1 1 1
2 78 81 0 1 0 0.15 4 2 5 0.12 19 0 00 0.062 8 2 1 0.034 03 00 0 0.10 3 4 9 0.06 06 0.0 0 1 6 5 0.00 0.000
9 2 18 0 3 1 93 5 4 8 14 43 0 00 7 9 1 3 1 86 2 4 69 3 4 3 72 63 000 0 7 3 8 32 0.0012 9 0.0000 0.0005
0. 0. 0. 0. [ 0. 0. 0. 0. [ 0. 0. 0. 0.1 0. |0 0. 0.1 0. |0
0.0 0 0 0 0 0 0 0 1 2 1 0 1 2 1 0 0 0 0
78 8. 0 0 0 0 1 0 0. 0 0. 6 4 7 0. 0.0 0 8 7 9 0. 0 0 0 0
3 65 25 0 0 0 0.00 6 1 7 0.00 00 0 00 0.227 5 6 2 0.124 13 00 0 0.24 4 6 5 0.15 15 0.0 0 1 2 2 0.00 0.002
0 5 27 0 1 0 62 4 7 6 54 70 1 02 9 2 0 3 0 35 5 8 95 8 0 6 06 86 000 0 6 3 2 05 0.0000 7 0.0000 0.0001
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. [ o 0. 0. 0. [ o 0.
0.0 41 0 9 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03 5 2 5 1 3 0 0 0. 0 0. 0 0 0 0. 0.0 0 0 0 0 0. 0 0 0 0
3 11 03 1 4 5 0.00 2 9 2 0.01 02 0 00 0.000 0 0 0 0.000 00 00 0 0.00 0 0 0 0.00 00 0.0 0 0 0 0 0.00 0.000
1 0 7 5 8 3 77 2 0 5 42 35 0 00 0 0 0 0 0 00 0 0 00 0 0 0 00 00 000 0 0 0 0 00 0.0116 0 0.0000 0.0003
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. [ o 0. 0. 0. [ o 0.
0.0 10 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0
00 6. 0 0 0 0 0 0 0. 0 0. 0 0 0 0. 0.9 9 0 4 0 0. 0 0 0 0
3 47 20 0 0 0 0.00 0 0 0 0.00 00 0 00 0.000 0 0 0 0.000 00 95 4 0.42 8 0 0 0.00 09 0.0 0 0 0 0 0.00 0.000
2 5 25 0 0 0 00 0 0 0 00 00 2 02 1 0 0 0 0 00 0 5 69 8 2 3 67 14 000 0 0 0 0 00 0.0000 0 0.0019 0.0000
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. ] o0 0. 0. 0. ] o0 0.
0.0 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0
00 7. 0 0 0 0 0 0 0. 0 0. 0 0 0 0. 0.0 0 0 0 0 0. 8 0 7 3
3 19 26 7 0 7 0.00 0 0 0 0.00 00 0 00 0.000 0 0 0 0.000 00 00 0 0.00 0 0 0 0.00 00 0.9 9 2 4 0 0.03 0.000
3 1 93 1 7 7 57 1 1 2 01 50 3 02 0 0 0 0 0 03 0 0 00 0 0 0 00 01 895 5 9 0 7 52 0.0006 0 0.0000 0.0094
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. ] o0 0. 0. 0. ] o0 0.
0.0 17 9 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00 7. 7 3 7 1 0 3 0. 0 0. 0 0 0 0. 0.0 0 0 0 0 0. 0 0 0 0
3 17 36 0 8 6 0.66 9 4 9 0.00 26 0 00 0.000 0 0 0 0.000 00 00 0 0.00 0 0 0 0.00 00 0.0 9 0 0 0 0.00 0.000
4 0 57 8 9 1 46 5 4 0 05 78 2 02 1 0 0 0 0 00 0 0 00 0 0 0 00 00 096 6 1 8 4 04 0.0063 1 0.0000 0.0000
0. 0. 0. 0. [ 0. 0. 0. 0. [ 0. 0. 0. 0.1 0. | O 0. 0.1 0. |0
0.0 20 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0
00 6. 0 0 0 0 0 0 0. 9 0. 0 2 0 0. 0.0 0 0 0 0 0. 0 0 0 0
3 12 26 0 0 0 0.00 0 0 0 0.00 00 8 99 0.391 5 1 3 0.020 14 02 2 0.00 0 0 0 0.00 00 0.0 0 0 0 0 0.00 0.045
5 6 24 3 3 5 02 0 0 0 00 01 8 88 0 3 8 0 3 55 8 8 12 0 1 0 00 02 005 5 0 0 0 00 0.0000 2 0.0000 0.0001
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