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Abstract

In this article, we study the heterogeneity of habit strength in households’ demand for
regular carbonated sweetened beverages (CSBs) and beer in the United States. A
demand model that nests a smooth transition function is used to describe habit-based
consumption patterns, revealing heterogeneous strengths of habits among households.
We find that more habitual consumers, those with a strong preference for a particular
product, are not as sensitive to price or expenditure as the aggregate population. This
finding is further supported by simulations of the potential effects of soda and beer
taxes. In contrast to previous results, we find the aggregate response to soda and beer
taxes is smaller than when the influence of habit is assumed to be homogeneous.
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1. Introduction

There are numerous studies that analyze consumer responses and welfare effects due
to government policies related to products with habit effects (cf., Harkanen,
Kotakorpi, Pietinen, Pirttil4, Reinivuo, and Suoniemi 2014; Goryakin, Monsivais, and
Suhrcke 2017; Lin, Dong, Carlson, and Rahkovsky 2017). This type of research is
specifically targeted at unhealthy and habit-forming products, such as sugary
beverages, junk food, alcohol, and tobacco, etc. (Andreyeva, Long and
Brownell.2010; Pacula and Rosalie 1998; Zhen et al. 2011; Zhen, Brissette and Ruff
2014, Zheng et al. 2017). The models employed to study such policies consider price
and income as the main determinant of consumption. A general question is whether
increasing the cost would, in fact, decrease the consumption of unhealthy products
and break consumers’ original habits. To answer such questions, a common practice is
to estimate an econometric model for consumer demand under habit formation. Then,
the associated economic impact under different tax or subsidy policies is simulated
with the estimated model to assess such policies.

Over decades, demand models have evolved to better describe people's behavior
as well as to be consistent with economic theory. Models have been greatly improved
by considering nonlinear income effect, endogeneity, dynamics, and censoring, etc.
But one strict econometric assumption, homogeneity, has barely been relaxed. By
assuming all consumers react equally to changes, such models might yield biased

estimates of even aggregate responses if heterogeneous responses are not
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symmetrically distributed. Moreover, real-life experience tells us there exists extreme
preference over specific goods, such as tobacco, alcohol, and sweetened beverages,
which severely undermines the assumption of homogeneous responses.

This paper takes an innovative approach to investigate the demand for regular
carbonated sweetened beverages (CSBs)? and beer under habit formation.
Specifically, our research seeks to determine the extent to which heterogeneous habits
characterize the household’s heterogeneous responses to price or income changes.
Using a smooth transition autoregressive, or STAR, model to represent a continuous
range of habit strengths, this paper extends earlier research into public food policies
by considering individual heterogeneity. Our main result is that households with more
habit-based consumption are more insensitive to price or income changes. Because
such households consume more than average households, when heterogeneity is
considered the aggregate declines in demand for both soda and beer in response to tax
increases are found to be smaller than under an assumption of homogeneity. This
suggests food policies should be evaluated and designed with consideration for

consumers’ heterogeneous habits and sensitivity to changes in price or income.

2 Carbonated sweetened beverages (CSBs) is one of the four categories included in Sugary-sweetened
beverages (SSBs), which is the common target of soda tax policies. The other three categories are
regular non-diet fruit juices, non-diet sports and energy drinks, and all other SSBs. Among the four
categories of SSBs, regular CSBs is the most prevalent SSB type across all years for all age groups
except children (for whom fruit drinks were the most prevalent in 1999 and 2005) (Han and Powell
2013). We choose only CSBs as our research subject since it is the most representative group and
analyzing the effect of soda tax on the full categories of SSBs would generally involve estimation of a
system of demand equations.



Exploring the role of heterogeneity in explaining household demand is important
especially from marketing and policy perspectives. For example, consumers, whose
demands are in the tails of the distribution, are the most (least) price sensitive or have
the weakest (strongest) preference for a particular product. Because those consumers
who buy the largest quantities of the products studied are the least responsive to the
policy, taxes on habit-prone products are less effective than better targeted policies.

In this paper, we make three major contributions to the empirical literature on
demand analysis and habit formation. First and foremost, this study contributes to the
existing literature by relaxing the homogeneity assumption. The proposed model
allows continually varying household price/income elasticities as habit differs in
strength across households. The model can be easily extended to include other
exogenous variables representing household heterogeneity and can also be applied to
more sophisticated demand systems. Second, habit formation is generally explained as
a repeated behavior pattern. The underlying hypothesis is that current consumption of
one product is substantially affected by consumption of the same product in the
previous period. Lagged purchases are usually included in demand models to
demonstrate habits. An issue of this approach is that lagged response variables could
suppress the explanatory power of other explanatory variables. The lagged purchase
often acquires a large statistically significant coefficient, which may bias downward
the coefficients of other explanatory variables. This can be solved by including a

smooth transition function of past purchases in the demand model, as we do here.
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Third, we introduce variance as a co-measurement of habit. Habitual consumption
behavior refers to situations where the demand for a bundle of goods of a consumer
reveals very few differences across periods. Those loyal or even addicted consumers
show different economic behavior than “normal” consumers and are more important
in policy analysis due to their higher levels of consumption. Incorporating variation in
transition variables helps better measure customers’ habitual behavior and allows us
to better characterize individual policy responses, leading to better estimates of the
aggregate response.

The outline of the paper is as follows. We lay out our research design in Section 2,
followed by the empirical demonstration in Section 3 that applies the heterogeneous
habit model to both regular CSBs and beer in the United States, finding strong
evidence for heterogeneity in both price and income elasticities across households.

Finally, some policy implications and conclusions are provided.

2. Empirical Strategy

Numerous studies have incorporated habit formation in demand models. It is well
recognized among economists that demand in one period may depend on demand
decisions in other periods (Becker and Murphy 1988; Boyer 1983; Lluch 1974). The
literature has provided evidence of habit formation in not only addictive goods such
as tobacco and alcohol but also non-addictive consumer goods (Arnade, Gopinath,

and Pick 2008; Fuhrer 2000; Heien and Durham 1991; Hendel and Nevo 2007; Holt
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and Goodwin 1997). Particularly relevant here, Zhen et al. (2011) found the presence
of habit in demand for nine categories of non-alcoholic beverages. Milk consumption
has a particularly strong habit effect. Habit formation in drinking behavior was also
shown by Moore and Cook (1995) and Williams (2005).

This paper extends such models by combining a variant of the Smooth Transition
Autoregressive (STAR) model with simple demand functions to model habit that is
heterogeneous across households. In the time series literature, Smooth Transition
Autoregressive (STAR) modeling has been developed by Terasvirta (1994) to model
nonlinearity and structural change. The STAR model and its variants have also been
used to detect potential structural shifts and market changes by Holt and Craig (2006),
and Holt and Balagtas (2009) and to study regional markets that periodically link and
unlink by Goodwin, Holt and Prestemon (2011), and Hood and Dorfman (2015). In
this study, to estimate the impact of food tax policies on consumption, we use the
STAR approach to model continuous habit regimes, thus introducing heterogeneity to
habit effects in demand studies.

In the last decade, economists have increased their modeling of heterogeneity by
such methods as latent class models and clustering analysis. These approaches can
work well, but they reduce the modeling of heterogeneity down to a set of discrete
values or groups. In contrast, we essentially create an infinite number of latent classes
to represent the range of possible strengths of habit in beverage demand by using a

demand model that nests a smooth transition function. Each household is treated



differently based on the value of an index variable that summarizes the role of habit in
their household beverage purchasing decisions.

The empirical model developed here is based on a myopic model of habit
formation. Specifically, the underlying assumption is that individuals maximize their
utility, which depends on both current and past consumption of the habitual product.
Two structural demand models are combined using a Smooth Transition
Autoregressive (STAR) model to represent the effect of heterogeneous habit

persistence on household purchases. This takes the form:

(1) InQ;j, = f(InPy,, 6;) (1 —G(y,sijo Cjt)) + f(InPy, 0,)G (v, sijer i)

where [nQ;j is the natural logarithm of demand for product j at time t of household
I, G is a smooth transition function, and InP;, is the natural logarithm of a Térnqvist
panel price index price of product j at time t.

In equation (1), f(InP;,6,) and f(InP;,6,) are demand functions in two
extreme regimes. Regime 1 represents the households who do not consume product i
based on habit at all, implemented through parameters 61, whereas, Regime 2
represents households who have a strong habit of consuming product i or are even
addicted to it, expressed through parameters #>. Most consumers behave consistent
with some state in between the two extremes, with an infinite number of such regimes
lying on that continuum and their location on the continuum expressed by the value of
G. If consumers overall display little heterogeneity in the strength of their habits they

will show similar responses to price or income changes; that is, the parameter vectors
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6, and 6, will be similar. In this case, estimation results will be similar to those of a
standard regression without a transition function. The transition function G(y,s;; ¢jt)
is a continuous and smooth function of s;;; and c;.. The habit indicator s;;; is

defined here as:

2) Sije = (X8=1 Qije-a)

vij
where Q;;; isthe consumption of product j in quarter t for household i. v;; is the
standard deviation of (Q;j¢—1, Qijt2,-- -, Qije—g)- Accordingly, habitual behavior is
indexed by the sum of quarterly consumptions in the last two years over the standard
deviation of those eight lagged values. Both quantity and variation are incorporated to
depict past consumption behavior because habit as we envision it in consumer
demand consists of two dimensions: purchase level and purchase stability. If a
household consistently purchases the same product, we still regard these families as
habitual, even if the amounts purchased are small. In this formulation, their standard
deviation v;; would be small, resulting in a large s;;.. Consequently, the higher the
value s;;., the more habitual a household is. A common practice in previous literature
was to use only the sum of purchases in past periods to measure habit. By introducing
the standard deviation, we believe our index will better capture what is typically
meant by habit.

The transition function G assumes values from 0 to 1, indexing the strength of
each household’s habitual behavior in beverage consumption. A number of candidates

have been proposed for the transition function G (Goodwin, Holt and Prestemon,
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2011). The most commonly used specification of G is the exponential form, denoted
the ESTAR model. (e.g., Fan and Wei 2006; Kilian and Taylor 2003; Taylor, Peel and

Sarno. 2001). The ESTAR model expresses the transition function as

(3) G(st,y,0) =1 —exp[—y(s; —c)?]

where ¢ is the location parameter and y > 0 is the speed-of-adjustment parameter.

The transition model employed here is modified from Hood and Dorfman (2015):

@ G(v,sijrce) =1—exp {_V [qb (Mm

it
where c;. is the mean value of s;;, across households, and o, is the standard
deviation of s;;¢. s+ — ¢ is normalized by oj. to make the speed-of-adjustment
parameter y unit free, and ®(-) is the cumulative density function (cdf) of the
standard normal distribution. The cdf of the standard normal distribution has flatter
tails when the value goes to extremes, is almost linear for values within 2 standard
deviations about zero, and satisfies the positivity requirement that keeps the transition
function bounded between 0 and 1. This property gives the model higher flexibility
and a better ability to represent heterogeneity of across households.

The demand equation for regular CSBs applied here to demonstrate the
importance of including heterogeneity into the habit strength of common demand

models is specified as:
5) anijt =a+ ﬂllnpjt + B, InY; + Zi=1 B3iDie + BaCHD; + Uy,

where [nQ;j is the natural logarithm of household i’s demand for product j at time t.
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[nP;, is the Torngvist panel price index of product j at time t, and InY;, is the natural
logarithm of expenditure of household i at time t. To control the effect of children and
seasonality, we include children and quarter-specific (D) indicator variables in this
demand model. CHD; . is the indicator whether household i has at least one child
(CHD; = 1). The demand equation for beer is defined in a similar fashion, except
that the variable CHD; . is not included since the number of children should not be a

key variable in explaining the demand for beer.

3. Data

Our primary source of data is the Nielsen Homescan household panel for the years
2008 to 2015. More than 100,000 households across the U.S. record information on
shopping trips and purchased items using an optical scanner on a weekly basis over a
period of at least a year. Every recorded transaction contains information including
the Universal Product Code (UPC), quantity, price paid, size, single or multipack, and
brand. The Nielsen Homescan data is available to academic researchers through a
partnership between Nielsen and USDA-Economic Research Service (ERS). The
biggest advantage of the Homescan panel data set is that the sample is nationally
representative. The participating households reside in fifty-two Nielsen markets and
nine remaining areas in the United States. Household survey weights provided by
Nielsen can be used to create national estimates of household purchases. Further, the

Homescan dataset includes almost all U.S. retailers including mass merchants such as
9



Walmart.

To analyze demand responsiveness for CSBs and beer, we apply the following
screens to ensure the data used consists only of households who consistently recorded
their purchasing sometime between 2008 and 2015. Households who fail to satisfy
any of the following criteria are excluded from the dataset:

() Each household must be on the panel for at least nine quarters since we track
household habits based on two years of purchasing history,

(i) Each household must have at least one shopping trip per quarter. A quarter is
considered long enough to identify that the household has stopped recording
its purchases.

(iii)  The consumption of regular CSBs or beer by the household must be positive
for at least one quarter because the target population in our study is CSBs or
beer consumers.

We also deleted observations with abnormally large or small prices. Specifically,
we deleted transactions in which unit price for a specific product was more than five
times or less than one-fifth of the sample mean price. Table 1 summarizes the number
of households, average units purchased, average volume purchased, and average
expenditures of our final data set.

To reduce the unit value bias (Deaton 1988; Cox, T. L., and Wohlgenant, M. K.
1986), we created a quarterly superlative Torngvist price index for product j for each

state. The Tornqvist price index is defined as
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(6) p* = exp{0.5 Tpeor(sy + si)In(pk /pd)}

pk is the is the price of product v in entity k; p2 and q9 are the base price and
quantity of product v, respectively; and vy, demotes the common set of items sold in
k

both base 0 and entity k. s0 and s are budget shares of product v in base 0 and

entity k.

4. Empirical Results

This section presents demand estimation for regular CSBs and beer, respectively, with
both homogeneous and heterogeneous habit, followed by a simulation of demand

change when soda and beer taxes are imposed.
4.1 Carbonated Sweetened Beverages

First, the linear demand model in equation (5) is estimated for regular CSBs. As
shown in Table 2, the coefficient on InP;., f,, is estimated to be negative, at -1.085,
and statistically significant, indicating that a one percent increase in prices would

result in a 1.085% decrease in quantity consumed.

Next, the regime-switching model with heterogeneous habit is estimated. The
fourth column of Table 2 presents the STAR model results, which are further
illustrated in Figure 1. In Figure 1, the x-axis represents the value of G, which is
bounded between 0 (no habit at all) and 1 (addiction). Based on our estimation, the

value of G ranges from 0.11 to 0.81. The solid line shows the absolute value of
11



household’s own-price elasticity decreases from 1.612 to 0.437 as a household’s habit
level increases from 0.11 to 0.81. Intuitively, the more habit driven a household is, the
less price sensitive they are. Also, note that the coefficient on InP;, becomes
insignificant under extremely strong habit (see Table 2), indicating that [nP;; no
longer has much impact on such people’s demand. Thus, for the more habitual
consumers, sin tax style policies are not as effective as for those who are not habitual
in consumption. The dotted line represents the expenditure elasticity of each
household under different habits. The expenditure elasticity increases from 0.235 to
0.353 as a household’s habit level increase from 0.11 to 0.81. These findings are in
line with expected behavior. Habitual consumers would allocate more spending on
goods they are most habituated to as their total expenditure increases. Additionally,
model selection criteria (AIC and BIC) are smaller when the STAR model is applied,
providing evidence in favor of the heterogeneous habit model for these data.

To understand the influence of a soda tax on consumption, we simulate a scenario
where a half-cent per ounce tax is levied on regular CSBs. We assume that the tax is
fully passed through to retail prices. Applying the parameters of the homogeneous
habit model, the estimated decrease in purchases of each household is illustrated in
Figure 2, where blue bars and orange bars indicate demand drop under homogeneous
and heterogeneous habit assumptions, respectively. With a model of homogeneous
habit, the percentage change is the same across households given equal price

elasticities. Consequently, the absolute decrease in purchases of habitual households is

12



larger than for non-habitual households when facing the same percentage increase in
prices. Based on the reactions simulated for each household with homogeneous habit,
the half-cent per ounce soda tax would result in an aggregate 14.83% decrease in
household CSBs.

From the results of the heterogeneous habit model, the own-price elasticity ranges
from -1.612 to -0.437. As the orange bar in Figure 2 indicates, the net decrease in
purchases of habitual households is not much larger than that of non-habitual
households because the households with the largest purchases tend to be more price
inelastic. Based on this simulation, a half-cent per ounce soda tax would result in an
11.48% decrease in overall consumption. Thus, the demand response to a soda tax
when heterogeneous habit is allowed for in the model is considerably less than under
the standard, homogeneous habit model. In fact, when individual heterogeneity is
ignored, the overall decrease in household regular CSBs demand would be
overestimated by 3.35 percentage points.

4.2 Beer

To further demonstrate the importance of allowing heterogeneity in habit, we perform
a second simulation, this time applied to beer purchasing behavior. Similar results will
suggest that the specific product chosen has not biased our results. Intuitively, beer is
a more habit-forming product than regular CSBs. As before, first a constant habit

regression for beer demand is conducted using the following model:

(7) nQyr = a + ﬂllnpjt + B, lnY; + 213<=1 B3kt Die + Ui
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We used the same model as for regular CSBs except for dropping the indicator
variable for at least one child in the household. The coefficient on [nP;, is estimated
to be -1.139 and statistically significant, indicating that a one percent increase in
prices would result in a 1.139% decrease in average consumption of beer. Linear
regression results are presented in the fifth column of Table 2.

Next we estimate our heterogeneous habit STAR model for beer. Column 6 in
Table 2 presents the nonlinear regression results, and Figure 4 shows the relationship
between habit, price elasticity, and income elasticity. Similar to Figure 1, the x-axis
measures the level of habit, which ranges from 0.57 to 0.98, suggesting that even the
least habitual consumer in the dataset has a medium level of habit in purchasing beer.
The absolute own-price elasticity decreases from 1.282 to 0.118 and the expenditure
elasticity increases from 0.286 to 0.351 as a household’s habit level increases.
Additionally, model selection statistics (AIC and BIC) are again smaller when the
STAR model is applied, indicating that incorporating heterogeneous habit is the
preferred model specification.

The federal excise tax on beer is $18 per 31-gallon barrel or 5 cents per 12 0z. can
(0.42 cents per ounce). We again simulated a scenario of an additional half-cent per
ounce tax being implemented. Based on the result of the linear regression, with its
price elasticity of -1.139, the tax would result in a 7.00% decrease in overall beer
sales. The decrease in purchases among consumers with different habits when habit is

modeled as constant is illustrated by the blue bar in Figure 4. Under our
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heterogeneous habit model, a half-cent per ounce beer tax would result in only a
3.53% decrease in overall sales of beer. The reduced purchases among consumers at
different habit levels when heterogeneous habit is modeled are illustrated by the
orange bar in Figure 4. The figure makes clear that beer is a more habitual product,
and the more habitual a household is, the less sensitive to price changes they are. Like
the results from regular CSBs, the net decrease from more habitual households is
quite similar to less habitual households. If individual heterogeneity is ignored, the
overall decrease in household beer demand would be overestimated by 3.47
percentage points. In other words, with the stronger habit of beer demand across the
spectrum, incorporating heterogeneous habit leads to estimates of responsiveness to a

beer tax only half that suggested by the uniform habit model.

5. Conclusions and Policy Implications

Previous food demand research typically has found an own-price elasticity of -1.05 to
-1.1 for the category of regular CSBs (Ergtold J, Akobundu, and Peterson, 2004;
Heien and Wessells, 1990; Pittman and Falwell, 2005). An estimated own-price
elasticity of -1.2 was applied by Yale University’s Rudd Center to calculate the tax
revenues generated by a soda tax (Rudd Center, 2010). More recently, Zhen et al
(2013) estimated that the price elasticity of regular CSBs as -1.035 based on the
Nielsen Homescan Dataset (also used here). With previous published estimates of

price elasticities, the percentage drop in aggregated purchase of regular CSBs due to a
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half-cent per ounce soda tax is between the interval of 14.35% to 16.40% given our
calculated CSBs prices, which contains our simulated results (14.83%) in the
homogeneous habit model. Compared with estimates and simulation from the
heterogeneous habit model, such elasticities and simulated drop in purchase would
significantly overestimate the effect of soda tax on CSBs purchases.

In this article, we proposed an innovative procedure to investigate the demand for
regular CSBs and beer under heterogeneous habit formation. To demonstrate how
important this model generalization is for policy analysis, we reported an analysis of
the potential effects of a half-cent per ounce soda tax and a half-cent per ounce beer
tax. Our results shed light on the importance of incorporating individual heterogeneity
when conducting research on public food policies. Habitual consumers have the
strongest preference for a particular product and are less price sensitive than those
with weaker habit effects. Because those with stronger habit effects have more
inelastic demands and consume larger average quantities, ignoring the heterogeneity
of habit leads to an aggregation bias that could lead to faulty policy analyses.

The STAR model of habit introduced here reveals heterogeneous consumption
patterns for regular CSBs and beer, leading to different responses to public policy
among people. If individual heterogeneity is ignored, the overall effect of soda tax
and beer tax would be overestimated by 3.35 and 3.47 percentage points respectively.
This implies sin and food taxes will be less successful at discouraging consumption

than predicted by constant-habit demand models. Our analysis also suggests food
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policies should be designed with consideration of heterogeneity in consumers’ habits
and their varying sensitivity to price and income changes. A combination of price

adjustment and other targeted policies could improve policy efficiency.
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Table 1 Homescan Sample Summary Statistics

Regular Carbonated Sweetened Beverages Beer
Year  Household Average Unit Average Volume Average Spending Household Average Unit Average Volume Average Spending
Number Purchased per Purchased per on CSBs per Number Purchased per Purchased per on beer per
Household per Household per Household per Household per Household per Household per
Quarter Quarter (0Z.) Quarter (Dollar) Quarter Quarter (0Z.) Quarter (Dollar)
2008 9347 26.437 1476.211 55.999 1908 16.638 2163.102 149.407
2009 10399 26.517 1462.552 56.864 2138 17.142 2152.165 155.469
2010 10921 25.825 1457.658 55.625 2488 16.006 2091.338 152.728
2011 10920 25.094 1403.695 55.550 2284 16.686 2118.572 160.043
2012 10921 24.421 1344.837 54.677 2244 16.874 2080.011 159.631
2013 10921 23.342 1256.560 51.435 2378 16.931 1984.459 155.384
2014 10723 22.503 1171.541 49.021 2206 16.525 1887.934 151.307
2015 9980 21.382 1091.633 47.384 2060 15.488 1813.260 147.613
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Table 2 Parameter Estimates for Regular CSBs and Beer

Regular Carbonated Sweetened Beverages Beer
Model Linear Demand Model STAR Model Linear Demand Model STAR Model
Coefficient Coefficient Coefficient Coefficient
(Stand Error) (Stand Error) (Stand Error) (Stand Error)
Intercept 4.361* 0.003* 4.929* 0.002*
(0.021) (0.001) (0.053) (0.001)
Natural log of Price -1.085* -1.802* -1.139* -2.948*
(0.070) (0.167) (0.171) (0.867)
Scheme  Natural log of Expenditure 0.345* 0.216* 0.308* 0.192*
1 (0.003) (0.006) (0.007) (0.035)
1st Quarter 0.028* 4.493* -0.028* 3.140*
(0.005) (0.014) (0.005) (0.260)
2nd Quarter 0.096* 4,588* 0.070* 3.278*
(0.005) (0.014) (0.014) (0.260)
3rd Quarter 0.035* 4.489* 0.096* 3.367*
(0.005) (0.014) (0.014) (0.260)
Two or more children in the 0.103* 0.068*
household (0.005) (0.014)
Gamma Gamma 1.669* 3.790*
(0.044) (0.127)
Intercept -9.293* -30.388*
(0.059) (0.099)
Natural log of Price -0.120 -0.047
(0.189) (0.307)
Natural log of Expenditure 0.385%* 0.354*
(0.007) (0.013)
Scheme 1st Quarter 14.165%* 35.590*
P (0.049) (0.025)
2nd Quarter 14.209* 35.677*
(0.049) (0.026)
3rd Quarter 14.189* 35.679*
(0.049) (0.026)
Two or more children in the 0.068*
household (0.011)
N 10921 10921 1613 1613
SSE 175087 156408 59019 50360
MSE 16.03 14.32 36.59 31.22
Number of Parameters 7 15 6 13
AlC 13173.71 12654.64 2533.70 2436.55
BIC 13187.98 12685.21 2540.94 2452.25

Note: Asterisk (*) denotes statistically significant at the 5% level
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Figure 1 Habit, Price Elasticity and Expenditure Elasticity for Regular CSBs
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Figure 2 Decrease in demand of regular CSBs due to soda tax under both heterogeneous and homogeneous habit assumptions
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Figure 3 Habit, Price Elasticity and Expenditure Elasticity for Beer
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Figure 4 Decrease in demand of beer due to beer tax under both heterogeneous and homogeneous habit assumptions
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