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INTRODUCTION AND MOTIVATION

+ Tobacco is the leading cause of preventable and premature death in US.

+ 443,000 people die annually due to tobacco use.

Annual expenses exceed $210 billion in direct medical costs and lost productivity.

Over 3,800 young people under 18 smoke their first cigarette every day and over 1,000
become daily smokers.

Vast majority of these young Americans will become addicted to nicotine by young adulthood.

99% initiate smoking by age 26.

Taxation has been one of the main tools available to policymakers for reducing tobacco use
and regulating the industry.

It is intended to increase prices for tobacco products and, hence, reduce its consumption
while generating revenues for the government.

Price and income elasticities of
demand for cigarettes and other
tobacco products are essential
elements of tobacco taxation
policies.

Estimation of elasticiies across
consumption levels (quantiles)
is more accurate representation
of  tobacce  consumption

T e e T

patterns and can better aid
designing more effective tax
policies.
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Figure 1. Adult per capita cigarette consumption and major smoking and
health events in United States, 1900-1998

Source: Hanson, Verdures, and Fleckensiein (2008)

OBJECTIVE

» Previous literature on cigarette elasticities relied on the conditional mean effects of price,
income and other determinants of cigarette demand.

This |atter approach does not recognize the heterogeneity across different consumption levels
that may be a result of vast differences in terms of consumer income and preferences.

Therefore, elasticity estimates that are obtained via standard econometric madels will likely
result in erroneous policy advice and biased forecasts of future demand for cigarettes.

What the regression curve does is give a grand summary for the averages of the distributions
corresponding to the set of X% We coutd go fiurther and compute several différent vegression curves
ding fo the varions age points of the distril

carresf ions and thus gef a more complere picure

of the sef.
- Koenker and Hallock. Journal of Economic Prospectives, 15(4):143-156, 2001.

The objective of this study is to analyze demand for cigarettes in the US using quantile
regression framework, which allows to estimate demand elasticities across the different
consumption and income contexts.

+ Our approach accounts for these inherent differences in cigarette consumption and has the
promise of leading to more informed policies.
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Linear Regression Table 4. Reg Results

DATA i Dependent variable: Monthly cigarette consumption (i

» National Adult Tobacco Survey, . Quantile Regressions Bootsrapped
2009-10, Centers for Disease SR e w 26h 50m 750 50n
Control and Prevention. Cigarette price (log) 0513 Dedg 0346 0472 0346

) X ‘ Special promotion or coupon? (ref =Yes)

» Stratified, national, landline, 80000 No 01187 048™ 00537 0022 0053
and cell phune survey of non- E Unknown -0.198 -0.027 -0.022 0,027 -0.022
insttutionalized adults aged 18 2000 Mn;;‘ g;Js:';:'duclgwms (el <$10000) 0,034 0,037 0062 0033 0,082

ears and older residing in the ot b b ) e
‘éﬂ ot D tg' e o 530,001 - 540,000 0024 0017 0024 0031 0024
Ales or Ustnet o $40,001 550,000 0061 0047 0033 00% 0033
Columbia 20000 {' $50,001 -§70,000 Q06T 0072 0064 003 -0.064"

» Data are representative and §70,001 - $100,000 01357 0107 006" 0051 -0086"

comparable at both national $100,001 - $150,000 -0.229™ 0269  0103™  -0044" -0.103"™
pa 0 $150,001 and more: -0.306**  -0.526"* 0475 -0.065° 0475

and state levels. / Unlknown 0025 0040 0040 0012 0040
» The  sample design also ’ Eduucamm s";f.::i Ieséelgaﬂ s 0126  -0.099* 0083 0082  -0.083"

: ; ; i ar 0 1 0. 4 0

provides national estimates for o8 e Some College, no degree 0207 0200 01407 0422 04407
subgroups defined by gender,  Figurs 2. Conditional Msan vs. Conditional Quantilss Post High ;‘;‘e;m, c‘;ﬁm orDiploma 0223 0237 Q4TI 0432 0473
age, and race/ethnicity. Soura: oo and Nman,p. 32 Bachelors degree 0428 0497 0274 0485 0274
) : Master's, Prof, or Doctoral degree 0537 D665t 0342 0202 0342

» Dataset includes 118,581 observations. Unknown 0,181 0.035 _0.068 012 -0.088

[N P . : Marital status (ref. married)
y S_amp\: used in this analysis is for 16,928 individuals who have reported currently using Lving withparter 0,085~ 0.081 0072 0,043 0072
cigareties. Divorced 0087 07T 0070 0044 0070
Widowed 0.068* 0037 0.076* 0042 0076
Seperated 0.108* 0425 0.083* 0.043 0.083*
METHODS Single, never married, notnow living wipariner 0,069 0,063 0038 0025 0038
Other -0.208 -0.168 0147 -0.136 -0.147

» We employ a quantile regression framework to estimate the demand for cigarettes in the Unknown 0.087 0.225 0.092 0.016 0.092
United States. Race/Ethnicity (ref. White, Non-Hispanic)

. . . _ - Black, Non-Hispanic -0.337* 0450 0371 0248 0371

» Quantile regressions al\uw us to evaluate the income and demand elasticities across different Asian, Non-Hispersc 0417 0652 0399 0407 0399
consumption levels (quantiles) Other, Non-Hispanic 0443% D185 0132 0066 0132

- OLsmcelis S
log(C)= f, + f log(P)+ B.Y + B.X + B, D+ Age (ref. 18-24 years of age)

. . 25-34 0141 0.248"* 0.189*** 0081+ 0189
» C: cigarette consumption per month 3544 0373 0543 0475 OA8T* 0375
+ P price of last pack/carton purchased 1554 U4B1™ 0650 D43 025 QA=
. 55-84 0425 0.565"* 0.410** 0210 0410
+ Y: annual household income Over 65 0225 0333 0260** 0126 0260
» X demographic and individual characteristics Unknoun it Wit A el
Gender (ref. male)

» D: cigarette specific attributes (e.g. menthol, etc.) Female 0184 0192 0196 0153  01%6"*
Unknown 0.309 -0.218 139" 0782 113"

Sexual onentation (ref. Straight)

» Corresponding quantile regression model is: t':':r “[100775 ‘gg:z ‘L“:; {’6005:; “n“&‘
log(C)= B, + B, log(P)+ A,.Y + B X + B D+e, Brand cigarettes? (ref. discount cigarettes)

» s the o quantile Not discount cigareties 0089  0098"  0063"  -0039" 0063
1s (he T quantrie. Other DATFT 0219 QU5T 0035 D15
Smoking menthol? (ref. =Yes)
No 0018 0.008 0.032" 001 0032
Unknown -0.467 0314 0.1 0.103 011
Smoking flavored cigarettes? (ref. =Yes)
CONCLUSIONS AND DISCUSSION e T T o T
+ Heavy smokers stil respond to higher cigarette prices by reducing cigarette consumption. iy le b conl el il
Intercept 6322 6040  6344™ 666  6.344™

+ Price elasticity of demand differs across quantiles, implying that smokers in different
consumption groups respend differently to changes in cigarette price.

Specifically, price elasticities are found to be -0.649 -0.346 -0.172 for consumers in the 25,
50t and 75" percentiles, respectively. Therefore, heavy smokers reduce cigarette
consumption to a much lesser extent relative to light smokers in response to price increases.

+ Traditional methods (OLS) to estimating cigarette demand yield an elasticity estimate of
-0.513, which is an inaccurate estimate for relatively heavier smokers and could be
misleading for policy purposes.

+ For heavy smokers educational attainment and income growth have only marginal negative
effects on cigarette consumption as compared fo relatively lighter consumer.

*10%; ** 5%; ** 1%
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