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Abstract 

This article applies the Quadratic Almost Ideal Demand system (QUAIDS) model to households’ weekly purchases of 
yogurt augmented with household characteristics to analyze consumer choices and estimate demand elasticities in the 

U.S. differentiated yogurt market after the introduction of Chobani brand in 2005. Results show that households with a 

college degree are more likely to purchase Chobani and Dannon brands rather than Yoplait and private labels. Except 

for Dannon, demand is price elastic, while the new brand of Chobani has a higher elastic demand compared to the 

Yoplait brand. Branded yogurts are expenditure elastic with the highest magnitude for Chobani among brands.  

Keywords: demand, elasticity, QUAIDS, yogurt 

1. Introduction 

The United States dairy industry delivers a large range of dairy products. The per capita consumption of dairy products has 

changed over the last four decades. While the consumption of fluid milk has decreased over time, the consumption of other 

manufactured dairy products such as cheese, ice cream, butter, and yogurt has increased (Blayney, 2010). Yogurt is the 

fourth largest dairy category at the retail level (Hovhannisyan & Bozic, 2013) where its popularity is on the rise in the 

United States. Yogurt per capita consumption has increased from 4.0 pounds per person in 1985 to 14.7 pounds per person 

in 2015 (United States Department of Agriculture, 2016). This increase in demand leads to an increase in yogurt sales 

which based on Nielsen-measured retail channels for refrigerated yogurt were $7.7 billion in 2015. 

Market demand is one of the many factors that affect the profitability of a business. Decision-makers in the dairy sector, 

both public and private, require contemporaneous demand analysis (Maynard & Veeramani, 2003) especially after the 

change in per capita consumption of major dairy products in the last decades. The decision to alter the price of a product 

depends on both the own-price elasticity and the cross-price elasticity of a product (Hovhannisyan & Khachatryan, 

2017). How consumers respond to price changes is an important question for retailers to manage and develop their 

future marketing strategies to maximize their profit.  

Therefore, the main objective of this study is to calculate the demand elasticities of yogurt at the brand level. We believe 

that this study is an important one because, to the best of our knowledge, this is the first study that estimates the demand 

elasticities of main brands of yogurt after the introduction of Chobani. Own-price and expenditure elasticities can 

provide decision-makers with the necessary information to respond properly to the rapid changes in US economic, 

demographic and social structures. However, for the calculated elasticities to be useful for policymakers and the 

industry, they should be based on valid and reliable estimates. The findings of this paper can also help retailers to target 

consumers using their demographic information to increase sales as each group of individuals have different preferences 

for each yogurt brand.  

There is a limited number of studies analyzing consumer demand at the brand level in the yogurt market. Early studies 

identified yogurt as a single aggregated product. Boehm (1975) used household panel data from April 1972 to April 

1973 to estimate household demand for thirteen major dairy products in the Southern United States. The study revealed 

that household consumption of dairy products in the South tend to be lower than the national average due to the higher 

prices of dairy products and lower household income in the South compared to the national household income. The 
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study suggests that an increase in income may lead to an increase in the purchases of yogurt more than other dairy 

products in the Southern United States.  

Davis et al. (2010) used Nielsen 2005 Homescan dataset to estimate the effect of total expenditure and demographic 

factors that affect demand for refrigerated, frozen and drinkable yogurt using a translog demand system. The study 

showed that refrigerated yogurt and drinkable yogurt were net substitutes for frozen yogurt. Demographic factors found 

to be significant only for frozen and drinkable yogurt. The presence of children in a household had a negative impact on 

the demand for frozen yogurt and a positive impact on the demand for drinkable yogurt. The paper revealed that yogurt 

prices and household income have an important impact on the demand for yogurt.  

In another study, Davis et al. (2011) used Nielsen 2007 Homescan purchase data to estimate demand elasticities for 

sixteen products including refrigerated and frozen yogurt using a censored Almost Ideal Demand System (AIDS) model. 

Both uncompensated and compensated own-price elasticities showed price elastic demand for frozen yogurt but not for 

refrigerated yogurt.  

Most recent studies have focused on estimating demand at the brand level. Villas-Boas (2007) used different supply 

models to analyze the vertical relationships between manufacturers and retailers using data from a Midwestern urban 

area from June 1991 to June 1993. Results from a random coefficients discrete choice model revealed an average 

own-price elasticity of -5.48, -5.65, and -6.15 for Dannon, Yoplait, and the private label, respectively. 

Mehta et al. (2010) examined demand elasticities at the brand level using a model of consumer demand proposed by 

Hanemann (1984). Using ACNielsen scanner level yogurt data in Sioux Falls, South Dakota market from 1986 to 1988. 

Authors found inelastic demand for all studied brands of yogurt where the quantity elasticities were -0.6, -0.66, and 

-0.85 for Dannon, Yoplait, and the private label respectively. 

This paper addresses the important, but yet unanswered, question of how the demand elasticities of main yogurt brands 

in the United States have changed after the introduction of Chobani which was founded in 2005 and produces the 

majority of the country’s Greek yogurt. What makes yogurt an interesting case study is its dynamic and fast-growing 

market (Mohammed et al., 2019). The introduction of Chobani marked a turning point in the yogurt market since it has 

grown into a massive force that competes with huge yogurt brands after a tiny startup. Figure 1 shows the market share 

of main yogurt brands in the United States in 2015 where Chobani has the highest market share among brandsi. 

 

 

Figure 1. U.S. Yogurt Market Share for Main Brands in the United States 2015 

 

In this study, the Quadratic Almost Ideal Demand System (QUAIDS) model is applied to 2008-2011 yogurt purchases 

data from 27 retailers located in Eau Claire, Wisconsin and Pittsfield, Massachusetts to estimate the demand for the 

main yogurt brands - Yoplait, Dannon, Chobani and the private label. Yogurt is chosen because of its fast-growing 

market due to greater health awareness. The availability of scanner data at the brand level and the substantial variation 

of yogurt and consumer characteristics, offer a good opportunity for a case study in estimating the demand elasticities. 

In the next section, the quadratic almost ideal demand system model is explained. Then data definitions and sources are 

presented following by the main findings of the study. Finally, the conclusion of this study and suggestions for future 

research are presented.   
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2. Model 

The traditional approach to estimate demand systems is using the Almost Ideal Demand System (AIDS) introduced by 

Deaton and Muellbauer (1980). The AIDS model has budget shares that are linear functions of log total expenditure. 

Empirical studies on the relationships between a commodity’s budget share and total expenditure which is known as the 

Engel curve indicate that further terms in total expenditure are required for some expenditure share equations (Lewbel, 

1991; Blundell et al., 1993). Banks et al. (1997) show that a nonparametric analysis of consumer expenditure patterns 

suggests that Engel curves require quadratic terms in the logarithm of expenditure. They derive an extension of the 

AIDS model - the quadratic almost ideal demand system (QUAIDS) which also includes a higher-order total 

expenditure term. In this study, we estimate the demand parameters and the price and income elasticities using the 

QUAIDS model which has been broadly used recently by demand analysis studies of fish and meat (Lambert et al., 

2006); food (Abdulai & Aubert, 2004; Bopape, 2006; Hoang, 2018), yogurt (Davis et al., 2010), wine (Cembalo et al., 

2014), and ornamental plants (Hovhannisyan & Khachatryan, 2017). 

Let 𝑞𝑖 denote the quantity of brand i consumed by a household, and define the expenditure share for brand i as 𝑤𝑖 = 𝑝𝑖𝑞𝑖/𝑚 where 𝑝𝑖 is the price of brand i and 𝑚 is the household total expenditure, the QUAIDS model in budget 

shares is (Banks et al., 1997): 

 𝑤𝑖 =  𝑖  ∑ 𝑖  
     𝑝   𝑖   { 𝑚    }   𝑖    {  [ 𝑚    ]}  (1) 

where p is a vector of prices, a(p) is a function that is homogeneous of degree one in prices, b(p) is a function that is 

homogeneous of degree zero in prices,  𝑖,  𝑖,  𝑖 , and  𝑖 are parameters to be estimated. Adding-up requires that ∑ 𝑤𝑖𝑖 = 1. 

Notice that when  𝑖 = 0 for all i, the quadratic term in each expenditure share equation drops out and we are left with 

Deaton and Muellbauer’s (1980) original AIDS model. Hence, the AIDS model is nested within QUAIDS,  the AIDS 
specification can be tested based on the statistical significance of the λ’s. 
Sociodemographic variables are typically incorporated into demand system analysis through the linear demographic 

translation method of Pollak and Wales (1978) to control for varying preference structures and heterogeneity across 

households. Let h = 1,…, N denote households, the budget shares equations for household h can then be represented as 

followii: 

 𝑤𝑖 =  𝑖  ∑ 𝑖  
     𝑝    𝑖   { 𝑚      }   𝑖     {  [ 𝑚      ]}  ∑ 𝑖     

     𝑖  (2) 

where   =     , … ,      is a set of demographic variables for household h. Commodity prices are indexed with the 

household superscript because households in different clusters face different prices at the store level.  

In most scanner-level data, prices are not observed directly and it must be calculated from the dollars paid by the 

household during each shopping trip where the calculated price is more likely endogenous. Since the difference between 

different brands of yogurt is small, we argue that the effect of price endogeneity on estimation is very small (see Chen et 

al.,2018 for more detail). In the same way, how much of each brand to buy and how much to spend on yogurt is another 

household’s decision that makes the expenditure endogeneity. Expenditure endogeneity is also arising by other 
unobserved components in the budget share equations. Therefore, we include household income and family size as 

instruments in addition to the price index in the demand equation and other sociodemographic variables to augment the 

demand system (see Dhar, et al., 2003; Thompson, 2004; Xiong, et al., 2014). The total expenditure equation has a 

reduced form and is jointly estimated with the demand system: 

   𝑚 =                  𝑚          𝑚             (3) 

where   is a vector of sociodemographic variables explaining the total expenditure, and   is the corresponding 

conformable vector parameter vector. 

Handling a large number of “zero” purchases is one of the econometric challenges in the analysis of consumer survey 
data (Deaton, 1997). In the differentiated yogurt market, the percentages of zero-brand consumption (censoring) are 

severe. Each of Chobani and private label yogurt is consumed by 32 percent of households while Dannon and Yoplait 

are consumed by 83 and 91 percent of households respectively. In the demand literature, several approaches are 

introduced to handle left-censoring after the primal approach of Kuhn-Tucker (Wales &Woodland, 1983).   
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Most recently, Yen et al. (2003) proposed a quasi-maximum likelihood estimator (QML) to estimate the censored 

demand system by dropping the n-th good equation as a residual category and estimating the resulting n-1 equation 

system with the identity �̂�𝑛 = 1 − ∑ �̂�𝑖 𝑛− 𝑖  . The QML procedure had not been applied in censored demand 

estimation because of its computational challenge as it requires evaluating multiple probability integrals. Another 

disadvantage of this procedure is that the resulting estimates are not invariant to the dropped equation, and �̂�𝑛  could 

sometimes be negative (Garcia-Enriquez et al., 2016). The two-step procedure developed by Shonkwiler and Yen (1999) 

considers an alternative procedure that produces consistent parameter estimation. However, this procedure is less 

efficient than MLE (Yen and Lin, 2006). Nevertheless it remains an attractive alternative and it is still widely used in 

empirical literature (Sckokai & Moro, 2009; Schrock, 2012; Khaliukova, 2013; Hailu et al., 2014; Hovhannisyan & 

Khachatryan, 2017; Chen et al., 2018) due to its simplicity. Therefore, we apply this procedure in this paper.  

Shonkwiler and Yen (1999) derive the unconditional mean of the expenditure share for yogurt brand   such that: 

   𝑤𝑖  =    𝑖  ,  𝑖 𝑤𝑖    , 𝑚      𝑖   𝑖  ,  𝑖  (4) 

where   .   and   .   are the cumulative distribution function and standard normal probability density function, 

respectively, ψ is a vector containing all parameters in a particular demand equation,  𝑖  is a vector of exogenous 

variables governing the purchasing decision, and  𝑖 is a conformable vector of parameters. 

Estimation of budget share equations can be performed in two steps: in the first step, known as the purchase decision, 

the maximum-likelihood probit estimates  ̂𝑖 of  𝑖 are obtainediii using the binary outcomes of 𝑤𝑖 = 0 and 𝑤𝑖 > 0, 

and then in the second step calculate     𝑖   �̂�  and    𝑖   ̂𝑖  for all i and estimate   and  ’s in the augmented 
system: 

 𝑤𝑖 =    𝑖  ,  ̂𝑖 𝑤𝑖    , 𝑚      𝑖   𝑖  ,  ̂𝑖   𝑖  (5) 

with maximum likelihood estimation (MLE) or seemingly unrelated regression (SUR) where  𝑖 = 𝑤𝑖 −   𝑤𝑖  |   , 𝑚 ,    . Note that the disturbance terms in equation (5) are heteroscedastic (Shonkwiler & Yen, 

1999) which can be corrected for using robust standard errors (Hailu et al., 2014). 

A major drawback of Shonkwiler and Yen (1999) procedure is that the adding-up property of the demand system cannot 

be imposed any longer (see, Drichoutis et al., 2008). The adding-up complication using this procedure is addressed 

using Pudney’s (1989) approach by treating one brand of yogurt as a residual category and estimates its expenditure as 
the difference between total expenditure and expenditure on all other yogurt brands. Therefore, private label is 

considered as a residual category. After imposing homogeneity and symmetry restrictions, expenditure elasticities of 

non-residuals categories are derived by differentiating the budget share equations of (5) with respect to ln m. 

Expressions are simplified using the intermediate results following Banks et al. (1997): 

  𝑖     𝑤𝑖    𝑚 =    𝑖  ̂𝑖  𝑤𝑖   𝑚 = [   𝑖  ̂𝑖 ].  𝑖  2 𝑖    {  [ 𝑚    ]} (6) 

 

  𝑖 = 1   𝑖𝑤𝑖 (7) 

In the same way, Marshallian or uncompensated price elasticities of non-residual categories are derived by 

differentiating the budget share equations with respect to ln 𝑝 . Using expression  𝑖  , the formula for the Marshallian 

price elasticities can be written as: 

  𝑖     𝑤𝑖    𝑝 =    𝑖  ̂𝑖  𝑤𝑖   𝑝  (8) 
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  𝑖 = [   𝑖  ̂𝑖 ].  𝑖 −  𝑖 [   ∑     𝑝  
   ] −  𝑖      {  [ 𝑚    ]}  (9) 

 

  𝑖  =  𝑖 𝑤𝑖 −  𝑖  (10) 

where  𝑖  is the Kronecker delta equals 1 if i = j and 0 otherwise. 

Using the Slutsky equation, the Hicksian or compensated price elasticities of non-residual categories are calculated: 

 

  𝑖  =  𝑖   𝑤  𝑖 (11) 

Estimated elasticities of non-residual categories can be used to calculate elasticities of the residual category. Therefore, 

the adding-up theoretical restrictions from the demand theory can be met (Yen et al., 2003). Note that expenditure, the 

Marshallian, and Hicksian elasticities for the residual category can be calculated using the budget constraint (Yen et al., 

2003): 

 ∑𝑤𝑖𝑛
𝑖   𝑖 = −𝑤 ,∑𝑤𝑖𝑛

𝑖   𝑖  = 0,∑𝑤𝑖𝑛
𝑖   𝑖 = 1 (12) 

3. Data 

Data used in this study is household weekly purchases from 27 retailers collected by Information Resource Inc. (IRI). 

The data is at the chain level from the city of Eau Claire in Wisconsin and the city of Pittsfield in Massachusetts for the 

period 2008-2011. These datarepresents the most recent years that were available to us. This database consists of a 

representative panel of about 4200 households who made about 520 thousand purchases during this period. The data 

provides information for each product at the Universal Product Code (UPC) level, dollar amount paid, volume of 

purchases, retailers, and weeks. Information on product characteristics are obtained from the product category dataset, 

which contains information on brand, volume equivalent, flavor, fat content, and organic information. Using volume 

equivalent information, the volume of purchases is converted to a brand quantity and then retail prices are obtained 

from brand quantity and dollar amount paid information.  

This study focuses on brands with the highest market shares which are Yoplait, Dannon, and Chobani respectively, in 

addition to the private label which comes in the fourth place. Table 1 presents the summary statistics of yogurt brands. 

After dropping observations with key explanatory variables missing, the sample size is 25,372. Data is complemented 

with a college dummy variable equals 1 if the household head has a college degree and above, in addition to a child 

dummy if households have children. Income of the household and the family size are also used as instrumental variables 

to deal with the endogeneity bias caused by the expenditure on yogurt. This information is also obtained from the panel 

demographics dataset provided by IRI for the actual yogurt consumers, which are 5142 households, who made 

purchases during the year of 2008-2011. Table 2 presents the summary statistics of household demographic variables. 

 

Table 1. Summary Statistics of Yogurt Prices, Quantity Purchased, and Market Shares 

  Chobani Dannon Yoplait Private Label 
Retail prices ($/6 oz)  
 1.197 0.724 0.674 0.492 
 (0.171) (0.249) (0.215) (0.129) 
Quantity purchased by HH (oz)  
 4.310 26.4 41.047 4.174 
 (18.44) (47.32) (64.99) (19.24) 
Customers HH (%)  
 32.65 83.06 91.17 32.54 
Market share (%)  
  6.58 30.86 57.07 5.49 

Note. Numbers in parentheses are standard deviations. 
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Table 2. Summary Statistics of Sociodemographic of the Sample Households 

Variable Mean Std. Dev. Min Max 
College 0.170 0.375 0 1 
Children 0.204 0.403 0 1 
Family size 2.388 1.243 1 8 
Income* 7.201 3.253 1 12 

* in (10,000) 

 

4. Results 

4.1 Demand Parameter Estimates 

Table 3 reports the estimation results from the first step probit models to interpret the sociodemographic and price 

effects on yogurt purchases in terms of probabilities. Even though probit models are estimated to compute the 

probability and the cumulative density values, this step is also aimed to show that the buying decision does not occur 

randomly, and to determine the variables that predict it. As mentioned in the model section, the dependent variable in 

the probit model is a binary variable taking a value of one if positive purchase occurs by households for a specific brand 

and zero otherwise; while the explanatory variables are: the household income, a dummy variable for a household head 

with a college degree, a dummy variable for a presence of children in a household, and log of prices.  

 

Table 3. First Stage Probit Estimation 

Variables Chobani Dannon Yoplait Private 
College 0.230*** 0.155*** -0.060 0.057 
 (0.050) (0.058) (0.069) (0.049) 
Child -0.172 0.162*** 0.654*** -0.020 
 (0.047) (0.055) (0.085) (0.046) 
Income 0.043*** 0.025*** 0.022*** 0.012** 
 (0.005) (0.006) (0.007) (0.005) 
In P1 -1.156*** -0.600*** 0.391 -2.319*** 
 (0.199) (0.244) (0.305) (0.214) 
In P2 0.640*** -0.272*** -0.307*** -0.395*** 
 (0.083) (0.097) (0.107) (0.081) 
In P3 1.090*** 0.397*** -0.333** 0.401*** 
 (0.098) (0.099) (0.134) (0.093) 
In P4 0.939*** 0.425*** -0.392*** 0.587*** 
 (0.098) (0.113) (0.130) (0.095) 
Constant -0.774*** 1.277*** 1.169*** 2.029*** 
 (0.243) (0.296) (0.371) (0.259) 

Note. Numbers in parentheses are standard deviations. ***, ** and * indicate significant at 1%, 5% and 10% 

respectively. 

 

Households’ head with a college degree are more likely to purchase Chobani and Dannon brands rather than Yoplait 
and the private label. Families with children in the household tend to purchase Dannon and Yoplait which have lower 

prices compared to Chobani. An increase in income will increase the probability of purchasing branded yogurt which 

has higher prices compared to the private label. In general, the effect of an increase in the price of the brand will 

decrease the probability that households buy the given brand where most parameters related to own prices are negative 

and significant.  
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Table 4. Parameter Estimates from the Nonlinear AIDS Demand System 

Parameters Coefficients Standard Errors Parameters Coefficients Standard Errors   1 -0.035 0.053   43 -0.076*** 0.016   2 0.320*** 0.055   44 0.022 0.025   3 0.585*** 0.054   11 0.119*** 0.017   4 0.130* 0.068   12 0.007 0.016   1 -0.116*** 0.042   13 -0.073*** 0.015   2 -0.116*** 0.037   14 -0.053*** 0.013   3 0.125*** 0.035   21 -0.005 0.019   4 0.108*** 0.034   22 -0.056*** 0.020   11 -0.484*** 0.054   23 0.029 0.020   12 0.058** 0.023   24 0.031 0.022   13 0.266*** 0.029   31 0.023*** 0.003   14 0.159*** 0.029   32 0.005* 0.003   21 0.058** 0.023   33 -0.015*** 0.002   22 0.066*** 0.023   34 -0.013*** 0.003   23 -0.019 0.018   1 0.032 0.027   24 -0.106*** 0.021   2 0.058** 0.026   31 0.266*** 0.029   3 -0.036 0.025   32 -0.019 0.018   4 -0.054*** 0.021   33 -0.172*** 0.024   1 0.263*** 0.041   34 -0.076*** 0.016   2 -0.283*** 0.107   41 0.159*** 0.029   3 0.150 0.120   42 -0.106*** 0.021   4 -0.129 0.160 

Note. Numbers in parentheses are standard deviations. ***, ** and * indicate significant at 1%, 5% and 10% 

respectively. 

 

Parameter estimates from the nonlinear AIDS demand system are presented in Table 4. The significance of estimated 

coefficients of  ’s allows us to choose easily between the original AIDS and the quadratic AIDS model. The null 

hypothesis that  𝑖 is zero in the budget share equation is rejected for Dannon and the private label. As a result, the 

quadratic AIDS model is preferred for the demand estimation at the brand level in this study.  

4.2 Elasticities 

Elasticities are used to interpret the effect of yogurt price and household income on yogurt purchases. An examination 

of the expenditure elasticities is shown in the last column of Table 5 where all the estimates, except for the Private label, 

are statistically significant. The positive sign of estimated expenditure elasticities indicate that all these brands can be 

considered as normal goods. Demand for Chobani is more than unitary elastic which makes this brand a luxury good. A 

1% increase in the household income will increase household expenditure on Dannon and Yoplait by 1.2% and 1.01%, 

respectively. Demand on a new brand of Chobani will substantially increase by 1.67% as an income of a household 

increases by 1%.   

Table 5 also reports uncompensated and compensated price elasticity estimates evaluated at the sample means along 

with the associated standard errors. Most estimates are statistically significant. Dannon has the lowest uncompensated 

own-price elasticity (-0.35) followed by the elastic demand of Yoplait (-1.62). The inelastic demand for Dannon reveals 

the popularity of this brand among yogurt consumers. Based on data from IRI in 2011, Danone comes in 84 different 

flavors where strawberry, blueberry, and vanilla are the most popular respectively. Chobani with the highest price 

among branded yogurt has the highest uncompensated own-price elasticity (-6.84). One possible reason why Chobani 

demand elasticity is of greater magnitude compared to other branded yogurt is the fact that Chobani was a new brand at 

that time and it was not very popular nationally and only 16 different flavors were offered on the market. Private label 

has a high uncompensated own-price elasticity (-3.43), but it is lower than the price elasticity of Chobani. 

Villas-Boas (2007) found an average elastic own-price elasticity of -5.48, -5.65 and -6.15 for Dannon, Yoplait, and the 

private label respectively using Berry Levinsohn Pakes (BLP) model. Mehta et al. (2010) found inelastic demand of 

-0.6, -0.66, and -0.85 for Dannon, Yoplait, and the private label respectively using an integrated framework proposed by 

Hanemann model. It can be noticed that our estimates are not consistent with the elastic demand of the first study and 

inelastic demand for the second study. One possible reason is that each study peruses different markets during different 

periods. Our study investigates the yogurt market after a change in market competition by the introduction of Chobani 

in 2005. Compared to the former paper, after the introduction of Chobani, each of Yoplait and private labels lost their 

magnitude in terms of elasticity but they are still elastic while demand for Dannon became inelastic. 
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Table 5. Own-Price, Cross-Price, and Expenditure Elasticities Estimates 

  Price Elasticities   Expenditure 
Elasticity 

Uncompensated Chobani Dannon Yoplait Private  
 Chobani -6.841*** 2.992*** 6.367*** 4.31*** 1.669** 
  (1.178) (0.59) (0.63) (0.749) (0.66) 
 Dannon 0.419*** -0.35*** 0.478*** 0.077 1.155*** 
  (0.156) (0.097) (0.111) (0.116) (0.149) 
 Yoplait 0.292*** -0.308*** -1.616*** -0.383*** 1.019*** 
  (0.103) (0.06) (0.068) (0.066) (0.098) 
 Private 1.937 -6.076*** -5.948*** -3.425*** -1.007 
  (1.186) (0.905) (0.837) (1.048) (0.771) 
Compensated Chobani Dannon Yoplait Private  
 Chobani -6.731*** 3.566*** 7.284*** 4.379***  
  (1.157) (0.581) (0.762) (0.74)  
 Dannon 0.495*** -0.047 1.113*** 0.125  
  (0.149) (0.094) (0.147) (0.113)  
 Yoplait 0.359*** 0.042 -1.056*** -0.34***  
  (0.098) (0.058) (0.091) (0.064)  
 Private 1.87 -6.423*** -6.501*** -3.467***  
  (1.156) (0.909) (1.006) (1.043)  
Note. Bold numbers are own-price elasticities. Standard errors are in parentheses. *** and ** indicate significant at 1% 
and 5%, respectively. 
 

Relationships among yogurt groups are also identified by estimated compensated cross-price elasticities. Most 

cross-price elasticities are positive and significant, indicating yogurt brands are substitutes, but the substitution among 

groups is asymmetric. An increase in the price of Chobani will increase the demand for Dannon, Yoplait, and the private 

label substantially, while an increase in the price of Dannon will not increase the demand for Chobani. In the same way, 

an increase in the price of Dannon will increase the demand for Yoplait, while an increase in the price of Yoplait will not 

increase the demand for Dannon.  

5. Conclusion 

The brand of yogurt considers an important attribute affecting consumers purchasing decisions. The main objective of 

this study is to estimate the demand elasticities at the brand level in the yogurt market. This study is motivated by the 

study of Villas-Boas (2007) where the author investigates a high elastic demand for major players in the yogurt market. 

This paper seeks to investigate the change in demand elasticities after the introduction of one of the recent most popular 

brands of Chobani. The analysis employed households’ yogurt purchases from two cities in the states of Massachusetts 
and Wisconsin, and their demographic characteristics from IRI. Results indicate that the demand for a new brand of 

Chobani is substantially elastic compared to other main brands of Dannon and Yoplait. Households with a college 

degree are more likely to buy Chobani, while an increase in income will increase the demand for all branded yogurt.  

The concept of price elasticity of demand is important for formulating government policies, like the taxation policy or 

the policy of protection. Any regulation that might lead to an increase in the price of milk, for example, would affect the 

yogurt production costs, and then its market revenues. The brand of Chobani would be highly affected by such a policy 

due to its high elastic demand. The knowledge of elasticity of demand is also essential for management in the 

determination of price to earn maximum profit. If the demand for a product is elastic, like the Chobani brand, the 

producer should charge a low price, whereas, for an inelastic demand, like the Dannon brand, the producer can charge a 

high price for it. Furthermore, the knowledge of income elasticity is essential for management for demand forecasting 

of producible goods in the future. Finally, retailers can target consumers using their demographic information to 

increase sales as each group of individuals has different preferences for each yogurt brand. As shown in Table 3, for 

example, families who have children in the household tend to purchase Dannon and Yoplait than the higher-priced 

brand of Chobani. 

Unfortunately, IRI provides only the demographic information for two states of Massachusetts and Wisconsin which is a 

big data limitation of this study. This limitation provides an interesting direction for future research to widen the 

geographical scope of yogurt demand study to the entire U.S. market. Another extension of this study would be 

assuming different supply models like the widely used Bertrand-Nash pricing model, a leader-follower (Stackelberg) 

framework, or a joint-profit maximization (monopoly) game, to provide the market power each brand has in the yogurt 

market. Yoplait maker General Mills has launched a new “French-style” yogurt called “Oui” in July 2017 which would 
a very interesting topic for future studies to analyze the effect of this new product’s introduction to the yogurt market. 

 



Applied Economics and Finance                                          Vol. 6, No. 6; 2019 

77 
 

Acknowledgments 

The authors acknowledge the Department of Agricultural and Applied Economics at Texas Tech University for their 

support. The authors thank the editor and two anonymous reviewers of this journal for their helpful comments and 

suggestions. Any remaining errors are solely the responsibility of the authors. 

Authors' contributions 

RM analyzed the data and wrote the first draft. OM provided the data and critically reviewed the manuscript. Both 

authors read and approved the final manuscript. 

Availability of data and material 

Data are available on request to the corresponding author. 

Funding 

Not applicable. 

References 

Abdulai, A., & Aubert, D. (2004). A Cross-Section Analysis of Household Demand for Food and Nutrients in Tanzania. 

Agricultural Economics, 31, 67-79. https://doi.org/10.1016/j.agecon.2003.03.001 

Banks, J., Blundell, R., & Lewbel, A. (1997). Quadratic Engel Curves and Consumer Demand. The Review of 

Economics and Statistics, 79(4), 527-539. https://doi.org/10.1162/003465397557015 

Blayney, D. P. (2010). Milk Utilization Patterns in the U.S. Presentation to the Dairy Industry Advisory Committee 

appointed by the Secretary of Agriculture. Washington, DC: U. S. Department of Agriculture, February 13-15. 

Retrieved from http://www.fsa.usda.gov/Internet/FSA_File/1_3_utiliz_blayney.pdf 

Blundell, R. W., Pashardes, P., & Weber, G. (1993). What Do We Learn About Consumer Demand Patterns from Micro 

Data. American Economic Review, 83(3), 570-597. 

Boehm, T. W. (1975). The Household Demand for Major Dairy Products in the Southern Region. Southern Journal of 

Agricultural Economics, 7(2), 187-196. https://doi.org/10.1017/S0081305200012711 

Bopape, L. E. (2006). The Influence of Demand Model Selection on Household Welfare Estimates: An Application to 

South African Food Expenditures (Doctoral dissertation, Michigan State University, East Lansing, Michigan). 

https://doi.org/10.25335/M5ZC7S777 

Cembalo, L., Caracciolo, F., & Pomarici, E. (2014). Drinking Cheaply: The Demand for Basic Wine in Italy. Australian 

Journal of Agricultural and Resource Economics, 58(3), 374-391. https://doi.org/10.1111/1467-8489.12059 

Chen, B., Saghaian, S., & Zheng, Y. (2018). Organic Labelling, Private Label, and U.S. Household Demand for Fluid 

Milk. Applied Economics, 50(28), 3039-3050. https://doi.org/10.1080/00036846.2017.1414936 

Davis, C. G., Blayney, D. P., Muhammad, A., Yen, S. T., & Cooper, J. (2010). A Cross-Sectional Analysis of U.S. Yogurt 

Demand. Journal of Food Distribution Research, 41(2), 36-45. 

Davis, C. G., Yen, S. T., Dong, D., & Blayney, D. P. (2011). Assessing Economic and Demographic Factors that 

Influence United States Dairy Demand. Journal of Dairy Science, 94(7), 3715-3723.  

https://doi.org/10.3168/jds.2010-4062 

Deaton, A. (1997). The Analysis of Household Surveys-A Microeconometric Approach to Development Policy. 

Baltimore: The Johns Hopkins University Press. https://doi.org/10.1596/0-8018-5254-4 

Deaton, A. S., & J. Muellbauer. (1980). An Almost Ideal Demand System. American Economic Review, 70, 312-326. 

Dhar, T., Chavas, J. P., & Gould, B. W. (2003). An Empirical Assessment of Endogeneity Issues in Demand Analysis for 

Differentiated Products. American Journal of Agricultural Economics, 85(3), 605-617.  

https://doi.org/10.1111/1467-8276.00459 

Drichoutis, A. C., Klonaris, S., Lazaridis, P., & Nayga, R. M. (2008). Household Food Consumption in Turkey: A 

Comment. European Review of Agricultural Economics, 35, 93-98. https://doi.org/10.1093/erae/jbn010 

Garcia-Enriquez, J., & Echevarria, C. A. (2016). Consistent Estimation of a Censored Demand System and Welfare 

Analysis: The 2012 VAT Reform in Spain. Journal of Agricultural Economics, 67(2), 324-347. 

https://doi.org/10.1111/1477-9552.12144 

Hailu, G., Vyn, R. J., & Ma, Y. (2014). The Demand for Pork Products in Canada: Discount Promotions and 

Cannibalization. Agribusiness: An International Journal, 30(4), 470-492. https://doi.org/10.1002/agr.21383 

Hanemann, M. W. (1984). Discrete/Continuous Models of Consumer Demand. Econometrica, 52(3), 541-561. 

https://doi.org/10.1016/j.agecon.2003.03.001
https://doi.org/10.1162/003465397557015
https://doi.org/10.1017/S0081305200012711
https://doi.org/10.25335/M5ZC7S777
https://doi.org/10.1111/1467-8489.12059
https://doi.org/10.1080/00036846.2017.1414936
https://doi.org/10.3168/jds.2010-4062
https://doi.org/10.1093/erae/jbn010
https://doi.org/10.1111/1477-9552.12144
https://doi.org/10.1002/agr.21383


Applied Economics and Finance                                          Vol. 6, No. 6; 2019 

78 
 

https://doi.org/10.2307/1913464 

Hoang, H. K. (2018). Analysis of Food Demand in Vietnam and Short-Term Impacts of Market Shocks on Quantity and 

Calorie Consumption. Agricultural Economics, 49, 83-95. https://doi.org/10.1111/agec.12397 

Hovhannisyan, V., & Bozic, M. (2013). A Benefit-Function Approach to Studying Market Power: An Application to the 

U.S. Yogurt Market. Journal of Agricultural and Resource Economics, 38(2), 159-173. Retrieved from 

https://www.jstor.org/stable/23496748 

Hovhannisyan, V., & Khachatryan, H. (2017). Ornamental Plants in the United States: An Econometric Analysis of a 

Household-Level Demand System. Agribusiness: An International Journal, 33(2), 226-241. 

https://doi.org/10.1002/agr.21488 

Khaliukova, O. (2013). Demand Analysis for Tomato, Onion, Peppers, and Fresh Okra in Nigeria (Master’s thesis, 
University of Tennessee, Knoxville, Tennessee). Retrieved from https://trace.tennessee.edu/utk_gradthes/2616/ 

Lambert, R., Larue, B., Yelou, C., & Criner, G. (2006). Fish and Meat Demand in Canada: Regional Differences and 

Weak Separability. Agribusiness: An International Journal, 22(2), 175-199. https://doi.org/10.1002/agr.20079 

Lewbel, A. (1991). The Rank of Demand Systems: Theory and Nonparametric Estimation. Econometrica, 59(3), 

711-730. https://doi.org/10.2307/2938225 

Maynard, L. J., & Veeramani, V. N. (2003). Price Sensitivities for U.S. Frozen Dairy Products. Journal of Agriculture 

and Applied Economics, 35(3), 599-609. https://doi.org/10.1017/S1074070800028315 

Mehta, N., Chen, X., & Narasimham, O. (2010). Examining Demand Elasticities in Hanemann’s Framework: A 
Theoretical and Empirical Analysis. Marketing Science, 29(3), 422-437. https://www.jstor.org/stable/40608157 

Mohammed, R., & Murova, O. (2019). The Effect of Price Reduction on Consumer’s Buying Behavior in the U.S. 
Differentiated Yogurt Market. Applied Economics and Finance, 6(2), 32-42. https://doi.org/10.11114/aef.v6i2.3891 

Pollak, R. A., & Wales, T. J. (1978). Estimation of Complete Demand Systems from Household Budget Data: The 

Linear and Quadratic Expenditure Systems. American Economic Review, 68(3), 348-359. Retrieved from 

https://www.jstor.org/stable/1805266 

Pudney, S. (1989). Modeling Individual Choice: The Econometrics of Corners, Kinks and Holes. Basil Blackwell Inc., 

USA. 

Schrock, R. (2012). The Organic Milk Market in Germany is Maturing: A Demand System Analysis of Organic and 

Conventional Fresh Milk Segmented by Consumer Groups. Agribusiness: An International Journal, 28(3), 

274-292. https://doi.org/10.1002/agr.21298 

Sckokai, P., & Moro, D. (2009). Modeling the Impact of the CAP Single Farm Payment on Farm Investment and Output. 

European Review of Agricultural Economics, 36(3), 395-423. https://doi.org/10.1093/erae/jbp026 

Shonkwiler, J. S., & Yen, S. T. (1999). Two-Step Estimation of a Censored System of Equations. American Journal of 

Agricultural Economics, 81(4), 972-982. https://doi.org/10.2307/1244339 

Thompson, W. (2004). Using Elasticities from an Almost Ideal Demand System? Watch Out for Group Expenditure! 

American Journal of Agricultural Economics, 86(4), 1108-1116. https://doi.org/10.1111/j.0002-9092.2004.00656.x 

U.S. Department of Agriculture. (2016). National Agricultural Statistics Service. Dairy Products: Per Capita 

Consumption. Retrieved from https://www.ers.usda.gov/data-products/dairy-data/dairy-data/#Data%20files 

Villas-Boas, S. B. (2007). Vertical Relationships between Manufacturers and Retailers: Inference with Limited Data. 

The Review of Economic Studies, 74, 625-652. https://doi.org/10.1111/j.1467-937X.2007.00433.x 

Wales, T. J., & Woodland, A. D. (1983). Estimation of Consumer Demand Systems with Binding Non-Negativity 

Constraints. Journal of Econometrics, 21, 263-285. https://doi.org/10.1016/0304-4076(83)90046-5 

Xiong, B., Sumner, D., & Matthews, W. (2014). A New Market for an Old Food: The U.S. Demand for Olive Oil. 

Agricultural Economics, 45, 107-118. https://doi.org/10.1111/agec.12133 

Yen, S. T., & Lin, B. H. (2006). A Sample Selection Approach to Censored Demand Systems. American Journal of 

Agricultural Economics, 88, 742-749. https://doi.org/10.1111/j.1467-8276.2006.00892.x 

Yen, S. T., Lin, B. H., & Smallwood, D. M. (2003). Quasi- and Simulated-Likelihood Approaches to Censored Demand 

Systems: Food Consumption by Food Stamp Recipients in the United States. American Journal of Agricultural 

Economics, 85, 458-478. https://doi.org/10.1111/1467-8276.00134 

https://doi.org/10.1111/agec.12397
https://www.jstor.org/stable/23496748
https://doi.org/10.1002/agr.21488
https://doi.org/10.1002/agr.20079
https://doi.org/10.1017/S1074070800028315
https://www.jstor.org/stable/40608157
https://doi.org/10.11114/aef.v6i2.3891
https://www.jstor.org/stable/1805266
https://doi.org/10.1002/agr.21298
https://doi.org/10.1093/erae/jbp026
https://www.ers.usda.gov/data-products/dairy-data/dairy-data/#Data%20files
https://doi.org/10.1016/0304-4076(83)90046-5
https://doi.org/10.1111/agec.12133


Applied Economics and Finance                                          Vol. 6, No. 6; 2019 

79 
 

                                                        
i https://www.statista.com/statistics/548377/us-market-share-of-yogurt-by-company/ 
ii Notice that the price index and the cobb-Douglas price aggregator will be indexed by h. 
iii Notice that the dependent variable is the positive expenditure share while the explanatory variables are 

sociodemographic exogenous variables of households that affects the purchase decision in addition to the brands’ 
prices. 
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