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Report of Dr. Tasneem Chipty
January 24, 2016

I.

Introduction
1.

My name is Tasneem Chipty. I am a Managing Principal of Analysis Group, Inc.,

an economic and business consulting firm headquartered in the United States. I specialize in
industrial organization – the study of how markets function, including the choices consumers
make, the competitive interactions among firms, and the effect of regulation on marketplace
behaviors. I also specialize in econometrics – the application of statistical methods, including
regression models, to study empirically marketplace behaviors. I have served on the faculties of
The Ohio State University, Brandeis University, and the Massachusetts Institute of Technology,
where I taught courses in industrial organization, regulatory policy, and econometrics. I am the
author or coauthor of several academic articles, published in peer-reviewed journals including
the American Economic Review and the Review of Economics and Statistics, all of which use
empirical methods to study consumer choice and firms’ pricing decisions.
2.

I have been a consultant to a variety of businesses and government agencies,

including the Government of Australia, the United States Department of Justice, the United
States Federal Communications Commission, and the Massachusetts Health Policy Commission.
I have previously submitted testimony to the World Trade Organization, on behalf of Australia,
in a series of trade disputes involving Australia’s Tobacco Plain Packaging Act (“TPP Act”). As
part of this work, I have studied the effects of tobacco control policies in Australia, including
tobacco plain packaging, on smoking prevalence and consumption.
3.

I received my Ph.D. in Economics from the Massachusetts Institute of

Technology in 1993 and my B.A. degree in Economics and Mathematics from Wellesley College
in 1989. A copy of my resume is attached as Appendix A. It describes my background,
including education, publications, and testimony experience.
4.

I have been retained by Australia’s Department of Health to assess, in my

capacity as an independent expert, the post-implementation evidence of the impact of plain
packaging on smoking prevalence in Australia. For this purpose, I have been asked to analyze
individual-level survey data, over the period January 2001 to September 2015, from Roy Morgan
2

Research, an independent entity that collects nationally representative information on the
smoking behavior of Australians aged 14 and above. 1 These data, which span time periods both
0F

before and after plain packaging, enable me to study the early effects of plain packaging on
smoking prevalence in Australia. 2
1F

5.

I understand that the TPP Act involved replacing branded tobacco packaging with

plain packaging. At the same time, Australia introduced updated and enlarged graphic health
warnings on tobacco product packaging. 3 Given the timing of these changes, it is not possible to
2F

separately identify the effects of tobacco plain packaging from those of updated and enlarged
graphic health warnings without making restrictive assumptions. 4 As such, my discussion of the
3F

effects of the TPP Act encompasses effects from both of these changes, to which I refer
collectively as the 2012 packaging changes.
II.

Summary of Opinions
6.

Drawing on my training and experience as an economist and my statistical

analysis of the Roy Morgan survey data, it is my opinion that the evidence is consistent with the
conclusion that the TPP Act is having its intended effect. The evidence indicates clearly that the
combination of plain packaging and updated and enlarged graphic health warnings is succeeding
in reducing smoking prevalence. Specifically, I estimate a statistically significant decline in
smoking prevalence of 0.55 percentage points over the post-implementation period, relative to
what the prevalence would have been without the packaging changes. The 95 percent
confidence interval around the estimated reduction in smoking prevalence is -0.095 to -1.01
percentage points. Because plain packaging is intended to deter smoking initiation, promote
cessation, and deter relapse, the benefits of the packaging changes will likely grow over time.

1

2

3
4

Roy Morgan Research, “Smoking Overview: Single Source,” July 23, 2014 (hereinafter “RMSS Smoking
Overview”), p. 2.
Smoking prevalence is measured using individual responses to a series of Roy Morgan survey questions asking
respondents whether they now smoke factory-made cigarettes and whether they smoked any other tobacco
products, like roll-your-own cigarettes, cigars, or a tobacco pipe, in the last month. See discussion in paragraph
19 below.
Competition and Consumer (Tobacco) Information Standard 2011, §§ 1.5 and 2.2, and Part 9, Division 4.
Separating the effects is complicated by the presence of an interaction effect – that is, one of the mechanisms
through which plain packaging could reduce smoking is by increasing the effectiveness of graphic health
warnings.
3

III.

Timing and Objectives of Plain Packaging
7.

The TPP Act went into effect nationally between October and December 2012.

Manufacturers were required to manufacture only products in plain packaging by October 1,
2012, and retailers were required to sell only products in plain packaging by December 1, 2012. 5
4F

Given the manufacturer mandate, many retailers were already stocking plain packs before
December 1, 2012. 6 Thus, October and November 2012 were transition months, and the
5F

Australian market was fully converted to plain packs by December 2012.
8.

As set forth in the TPP Act, its purpose was to improve public health by: (a)

“discouraging people from taking up smoking, or using tobacco products” (“initiation”); (b)
“encouraging people to give up smoking, and to stop using tobacco products” (“cessation”); (c)
“discouraging people who have given up smoking, or who have stopped using tobacco products,
from relapsing” (“relapse”); and (d) “reducing people’s exposure to smoke from tobacco
products.” 7 Each of these targeted behaviors affects individuals’ decision to smoke, and the
6F

benefits of preventing a person from smoking (or getting them to stop smoking) will be realized
over the decades of that person’s life.
9.

Moreover, given the ways in which the TPP Act was intended to work, the

policy’s effects on overall smoking prevalence and tobacco consumption are likely to grow over
time. This is because changes in initiation, cessation, and relapse affect only a subset of current
and future smokers, and as such, their effects are slower to appear in population measures of
smoking prevalence. To see this, consider a simple illustrative example in which immediately
upon implementation, the policy both reduces youth initiation and increases youth cessation by
20 percent, holding everything else constant. 8 Given estimated rates of initiation and cessation
7F

based on actual data, these effects would only lead to a 0.07 percentage point decline in overall
5
6

7
8

Tobacco Plain Packaging Act 2011, No. 148, §§ 2 and 31-39.
Consistent with this timing, there is ample evidence that many smokers in Australia were already smoking from
a plain pack before December 2012. Melanie A. Wakefield, Linda Hayes, Sarah Durkin, and Ron Borland,
“Introduction Effects of the Australian Plain Packaging Policy on Adult Smokers: a Cross-Sectional Study,”
BMJ Open, Vol. 3, 2013, pp. 1-4; and Michelle Scollo, Kylie Lindorff, Kerri Coomber, Megan Bayly, and
Melanie Wakefield, “Standardised Packaging and New Enlarged Graphic Health Warnings for Tobacco
Products in Australia – Legislative Requirements and Implementation of the Tobacco Plain Packaging Act 2011
and the Competition and Consumer (Tobacco) Information Standard, 2011,” Tobacco Control, Vol. 24, 2015,
pp. ii9-ii16 at ii14-ii15.
Tobacco Plain Packaging Act 2011, No. 148, § 3.
In this example, the only effect of the policy is to affect youth behavior. See Appendix B.
4

smoking prevalence one year after implementation and a larger decline of 0.18 percentage point
in overall smoking prevalence three years out. These effects would be larger if the policy led to
other changes like increases in adult cessation or increases in cigarette prices.
IV.

Methodology: Before-After Regression Analysis of Smoking Prevalence
10.

Smoking prevalence is the proportion of individuals in a population that smoke.

If, for example, 17 people out of a group of 100 people smoke, smoking prevalence in the group
is 17 percent (=17/100). In this case, one could say that there is a 17 percent probability that a
person selected at random from the group of 100 people would be a smoker. A policy that
discourages people from smoking would reduce smoking prevalence. A policy that reduces the
number of smokers from 17 to 16 out of a group of 100 people could be described as reducing
smoking prevalence (or equivalently as reducing the probability that a randomly selected
individual from the group is a smoker) by one percentage point, from 17 percent to 16 percent.
11.

To measure the effect of the packaging changes on smoking prevalence, I adopt a

widely-used approach in policy analysis often referred to as “before-after” regression analysis.
My analysis relates an individual’s decision to smoke to a set of explanatory variables, including
sociodemographic factors and controls for tobacco control policies (including the policies
governing plain packaging and enlarged graphic health warnings) that are widely believed to
influence individuals’ decisions to smoke. There are two important features of this analysis.
First, it disentangles the effects of multiple factors that may simultaneously be influencing the
observed outcome. Second, it identifies the effect of the packaging changes by comparing
smoking behavior before the policy to smoking behavior after. A finding that the packaging
changes had a negative and statistically significant effect on smoking prevalence, controlling for
changes in other factors, would provide support for the conclusion that the packaging changes
are having their intended effect. Moreover, the estimation results can be used to determine what
smoking prevalence would have been absent the packaging changes.

5

12.

Regression analysis is well established in the academic literature and widely used

by policymakers around the world to evaluate policy effects. 9 See Appendix C for a more
8F

detailed discussion of the multiple regression model and statistical inference.
V.

Roy Morgan Data
13.

My analysis relies on data from the Roy Morgan Single Source Survey (“RMSS”)

for the period January 2001 to September 2015. RMSS is a nationally representative, repeated
cross-sectional survey that asks every month each of about 4,500 participants aged 14 and above
a series of smoking-related questions, including whether the respondent smokes each of various
different tobacco products (e.g., factory-made cigarettes, roll-your-own cigarettes, pipe, and
cigars). 10 These data also contain a variety of demographic and socioeconomic information,
9F

including the respondent’s age, gender, marital status, immigration status, educational level,
employment status, income level, and state or territory of residence.
14.

In selecting the time period to study, my analysis is guided by the basic principle

that more data is better, unless there is good reason to exclude available data. 11 The sample
10F

design needs to satisfy two basic requirements. First, the before-period must be capable of
serving as the basis for predicting what smoking prevalence would have been without the policy
intervention. Second, the after-period must be capable of reflecting the impact of the policy
intervention, if there is one.
15.

With regard to the before-period, there are good reasons to rely on data beginning

in January 2001. Over the first ten years of the sample period, the Australian market experienced
a range of tobacco control policies, including the absence of the introduction of substantial
9

See, for example, Daniel L. Rubinfeld, “Reference Guide on Multiple Regression,” Reference Manual on
Scientific Evidence, Third Edition, Washington, D.C.: The National Academies Press, 2011, available at
http://www.fjc.gov/public/pdf.nsf/lookup/SciMan3D01.pdf/$file/SciMan3D01.pdf, visited on October 25, 2015
(hereinafter “Reference Guide on Multiple Regression”).

10

To ensure a representative sample of the overall Australian population, Roy Morgan follows a rigorous
sampling procedure that offers national geographic coverage and provides sample weights based on gender, age,
geography, and household size. Weighting targets are sourced from the Labor Force Survey, a monthly
publication of the Australian Bureau of Statistics containing population estimates by geography, age, and
gender. See RMSS Smoking Overview, pp. 2, 3, and 6.

11

See, for example, Jeffrey M. Wooldridge, Introductory Econometrics: A Modern Approach, Fourth Edition,
Mason, Ohio: South-Western, 2009, pp. 97-98. Moreover, as explained by Professor Rubinfeld, “As a general
rule, the statistical significance of the magnitude of a regression coefficient increases as the sample size
increases.” (Reference Guide on Multiple Regression, p. 318.)
6

national tobacco control policies from January 2001 to February 2006, 12 the introduction of
11 F

graphic health warnings on tobacco packaging in March 2006, and the 25 percent increase in the
tobacco excise tax in April 2010. The mix of these experiences provides a reasonable basis for
estimating what smoking prevalence would have been after December 2012 without the 2012
packaging changes. 13 With regard to the after-period, it is preferable to use the sample period
12 F

ending in September 2015, especially given the mechanisms through which plain packaging is
likely to work.
16.

There are about 4,500 respondents each month, or 794,750 respondents in total,

over the 177-month period from January 2001 to September 2015. There are 143 months of
observational data before and 34 months of observational data after December 2012, when the
packaging changes are fully implemented.
VI.

Empirical Model
17.

The empirical model is designed to identify the effect of the 2012 packaging

changes on smoking prevalence. The dependent variable is the smoking status of each
individual: it is an indicator variable that equals one if the individual is a smoker, and zero
otherwise. The average of this variable across all individuals in a given month is an estimate of
the smoking prevalence of the population in that month.
18.

Smoking prevalence in Australia is determined by a complex array of factors,

including a suite of tobacco control measures, the sociodemographic composition of the
population, and cultural attitudes toward smoking. 14 To capture these effects, the explanatory
13 F

variables include: (a) an indicator variable for the 2012 packaging changes; (b) indicator
variables for other tobacco control policies; (c) a set of sociodemographic factors; and (d) a time
12

13

14

Over these years, there were a series of sub-national tobacco control policies that went into effect. Tobacco in
Australia: Facts and Issues, Michelle Scollo and Margaret H. Winstanley, editors, Melbourne: Cancer Council
Victoria, 2015 (hereinafter “Tobacco in Australia”), § A15.7, “Legislation to Ban Smoking in Public Places,”
available at http://www.tobaccoinaustralia.org.au/15-7-legislation, visited on January 24, 2016.
Because tobacco control policies themselves can affect the trend in smoking prevalence, using a longer time
period enables the estimation of a secular time trend, that is, a trend influenced by changes other than tobacco
control policies. A shorter time period risks the possibility that the estimated trend will absorb some or all of
the policy effects, including any effects associated with the 2012 packaging changes.
See for example, Australia Bureau of Statistics, “Tobacco Smoking,” 4338.0 - Profiles of Health in Australia,
2011-13, available at http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/4338.0~201113~Main%20Features~Tobacco%20smoking~10008, visited on January 17, 2016 (hereinafter “Profiles of
Health in Australia”).
7

trend. To the extent economic theory and prior research have established relationships between
these explanatory factors and smoking prevalence, they can be used to assess the reasonableness
of my estimation results. In practice, one should have greater confidence in relying on
predictions from a model that produces results that are consistent with theory and prior research.
I describe each of these variables, including findings from prior research, in greater detail here.
A.

Smoking Status

19.

An individual’s smoking status is determined using his or her response to a series

of questions asking whether they now smoke or have smoked different tobacco products in the
last month. Specifically, respondents are asked: “Do you now smoke factory-made cigarettes?”
“In the last month have you smoked any roll-your-own cigarettes?” “In the last month have you
smoked any cigars?” and “In the last month have you smoked a pipe?” 15 A respondent is
14F

described as a “smoker” if he or she gives an affirmative answer to any of these questions, and as
a “non-smoker” otherwise (i.e., respondents who respond ‘No’ to all tobacco products are treated
as non-smokers).
B.

Policy Variables

20.

The regression model controls for the introduction of various national tobacco

control policies implemented by Australia over the time period studied. In principle, these
policies should be associated with declines in smoking prevalence because they make smoking
less desirable, by changing the attractiveness of the packaging and raising the price of smoking.
There are five policy variables:
•

An indicator variable for the introduction of graphic health warnings on cigarette packs
in March 2006. The warnings consisted of a written message (e.g., “smoking causes
lung cancer”) and one of fourteen accompanying color images that were required to
cover 30 percent of the front and 90 percent of the back of cigarette packaging, and 30
percent of the front and 50 percent of the back of pipe and loose tobacco packaging.
These warnings replaced a smaller, text-based set of warnings dating back to 1995. 16
15F

15
16

RMSS Smoking Overview, p. 4.
Tobacco in Australia, § A12.1.1, “History of Health Warnings in Australia,” available at
http://www.tobaccoinaustralia.org.au/a12-1-1-history-health-warnings, visited on January 15, 2016.
8

•

A set of three indicator variables, one for each of the excise tax increases: 17 (a) the 25
16 F

percent increase in tobacco excise tax implemented on April 30, 2010; (b) the 12.5
percent increase in tobacco excise tax implemented on December 1, 2013; and (c) the
12.5 percent increase in tobacco excise tax implemented on September 1, 2014. 18
17F

•

An indicator variable for the simultaneous introduction of both plain packaging and
updated and enlarged graphic health warnings in 2012. 19 As I have explained above,
18F

manufacturers were required to switch to plain packages beginning October 1, 2012, and
retailers were required to sell only products in plain packaging beginning December 1,
2012. Given the manufacturer mandate, many retailers were already stocking plain
packs before December 1, 2012. Thus, October and November 2012 were transition
months, and they belong neither in the before or after period. Thus, my preferred
approach excludes the two months and measures the effect of the 2012 packaging
changes using a December 2012 indicator variable. In other specifications, I retain
October and November 2012 and explore alternative policy start dates.
21.

Each indicator variable takes the value one for the months during which the

policy was effective, and the value zero otherwise. The use of indicator variables to estimate
policy effects is a methodology commonly adopted in the literature. 20 It allows the model to
19 F

account for policy effects in a flexible way without imposing assumptions on how the effect of
one policy compares with another policy. For example, the use of excise tax levels, instead of a
series of excise tax indicator variables, imposes the assumption that the effect of tax increases on
individuals’ decision to smoke is proportional to the size of the tax increase. 21 To the extent that
20F

a particular tobacco control measure was effective, it should have reduced the probability that an
17

18

19

20

21

Australian Government Department of Health, “Taxation: The History of Tobacco Excise Arrangements in
Australia since 1901,” May 20, 2014, available at
http://www.health.gov.au/internet/main/publishing.nsf/content/tobacco-tax, visited on January 9, 2016
(hereinafter “Australia Taxation History”).
The model does not control for the 12.5 percent increase in tobacco excise tax that was implemented on
September 1, 2015 because the data sample contains only one month of data after this tax increase.
As explained above, graphic health warnings were further enlarged in 2012, together with the move to plain
packs. As such, it is not possible to separately identify the effects of plain packaging from enlarged graphic
health warnings without making restrictive assumptions.
See, for example, R.C. Hill, W.E. Griffith, and G.G. Judge, Undergraduate Econometrics, Second Edition,
Hoboken, New Jersey: John Wiley & Sons, 2000, pp. 207-208.
Proportionality requires, for example, that the effect of a 25 percent tax increase on smoking prevalence is twice
the effect of a 12.5 percent tax increase on smoking prevalence.
9

individual smokes or, equivalently, reduced smoking prevalence. A finding that the estimated
effect associated with a particular tobacco control measure was negative and statistically
different from zero would support that view.
C.

Sociodemographic Characteristics

22.

The regression model also controls for a set of demographic and socioeconomic

characteristics available in the RMSS data that are believed to be predictive of whether or not
Australians smoke. These variables include controls for:
•

Gender. An indicator variable that equals one if the respondent is female, and zero
otherwise. Prior research has shown that women are less likely to smoke than men. 22
21 F

•

Marital status. An indicator variable that equals one if the respondent is married, and
zero otherwise. Prior research has shown that married people smoke less than unmarried
people. 23
22 F

•

Foreign-born status. This is an indicator variable that equals one if the respondent is
foreign-born, and zero otherwise. Prior research has shown that people born in countries
other than Australia have different propensities to smoke than people born in Australia,
possibly because of different attitudes towards smoking. 24
23 F

•

Age. A set of indicator variables reflecting the age group to which the respondent
belongs. Prior research has indicated that older people smoke more than younger
people, and that at some point, for sufficiently old people, the trend reverses. 25
24F

22

23

24

25

See, for example, Profiles of Health in Australia; Tobacco in Australia, § 1.3, “Prevalence of Smoking—
Adults,” available at http://www.tobaccoinaustralia.org.au/chapter-1-prevalence/1-3-prevalence-of-smokingadults, visited on January 15, 2016.
See, for example, Liane McDermott, Annette Dobson, and Neville Owen, “Determinants of Continuity and
Change over 10 Years in Young Women’s Smoking,” Addiction, Vol. 104, 2009, pp. 478-487.
See, for example, Tobacco in Australia, § 1.8, “Trends in Prevalence of Smoking by Country of Birth,”
available at http://www.tobaccoinaustralia.org.au/1-8-trends-in-prevalence-of-smoking-by-country-of-, visited
on January 17, 2016.
See, for example, Tobacco in Australia, § 1.4, “Prevalence of Smoking—Young Adults,” available at
http://www.tobaccoinaustralia.org.au/chapter-1-prevalence/1-4-prevalence-of-smoking-young-adults, visited on
January 20, 2016; Tobacco in Australia, § 1.5, “Prevalence of Smoking—Middle Aged and Older Adults,”
available at http://www.tobaccoinaustralia.org.au/chapter-1-prevalence/1-5-prevalence-of-smoking-middleaged-and-older-ad, visited on January 20, 2016; and Profiles of Health in Australia; and Pramod Adhikari and
Amber Summerill, “Use of Tobacco,” 1998 National Drug Strategy Household Survey: Detailed Findings,
2000, Chapter 2, available at http://www.aihw.gov.au/publication-detail/?id=6442467215, visited on January
14, 2016.
10

•

Education. A set of indicator variables reflecting the education level of the respondent.
Prior research has shown that more educated people smoke less. 26
25F

•

Work Status. A set of indicator variables reflecting whether the respondent works full
time, works part time, is unemployed, has home duties, or does not work. Prior research
has indicated that employed people smoke less than people who are not employed. 27
26 F

•

Income. A set of indicator variables reflecting the income bracket of the respondent.
Prior research has shown that economically disadvantaged smoke more, meaning that
higher income people smoke less. 28
27F

•

State/Territory. A set of indicator variables reflecting the state or territory in which the
respondent lived at the time of the survey. These variables control for the possibility
that different norms and influences, including regional tobacco control policies, lead to
different smoking prevalence across regions.
D.

Time Trend

23.

The regression model also includes a linear time trend that captures the effects of

both a societal trend, created in part by the influence of historical tobacco control policies, and
other factors that are otherwise unmeasured. To the extent there is a societal trend causing a
decline in smoking prevalence or important omitted factors that vary over time, failure to include
a time trend will falsely credit the packaging changes for the decline in prevalence that would
have otherwise occurred anyway. It is important to recognize, however, that if they are working,
the 2012 packaging changes themselves will influence the trend line. In this case, some of the
policy effect will be credited to the time trend, and the estimated effect of the packaging changes
beyond trend will tend to understate the policy effect.
26

27

28

See, for example, Mohammad Siahpush and Ron Borland, “Socio-Demographic Variations in Smoking Status
Among Australian Aged ≥18: Multivariate Results from the 1995 National Health Survey,” Australian and New
Zealand Journal of Public Health, 2001, Vol. 25(5), pp. 438-442; and Tobacco in Australia, § 1.7, “Trends in
the Prevalence of Smoking by Socio-Economic Status,” available at http://www.tobaccoinaustralia.org.au/1-7trends-in-the-prevalence-of-smoking-by-socioec, visited on January 15, 2016.
See, for example, Australian Institute of Health and Welfare, “National Drug Strategy - Household Survey Detailed Report,” 2013, available at
http://www.aihw.gov.au/WorkArea/DownloadAsset.aspx?id=60129549848, visited on January 15, 2016; and
Trends in Australia, “Trends in the Prevalence of Smoking by Socio-Economic Status,” Chapter 1.7, available
at http://www.tobaccoinaustralia.org.au/1-7-trends-in-the-prevalence-of-smoking-by-socioec, visited on January
15, 2016.
Id.
11

****
24.

The regression model allows the estimation of the impact of each of the factors on

an individual’s probability of smoking and, as such, on population-wide smoking prevalence.
The regression estimates can be used to predict what smoking prevalence would have been
without the 2012 packaging changes. In this way, the analysis can shed light on whether and the
extent to which the policies have had their intended effect.
VII.

Descriptive Statistics
25.

Figure 1 below presents a plot of the monthly overall smoking prevalence rate

observed in the RMSS data, with two separate trend lines for the before and after periods. As
seen in this chart, there has been an overall decline in smoking prevalence in Australia for the
past fifteen years. There is also some indication that this decline in prevalence has accelerated in
recent years.
Figure 1: Overall Smoking Prevalence

Note: Data are weighted using the population weights in the RMSS data.
Source: RMSS data (January 2001 – September 2015).
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26.

Table 1 presents the same information through a different lens. Specifically,

Column (1) shows average smoking prevalence in the full sample, from January 2001 to
September 2015. To provide more recent context, Columns (2) and (3) show average smoking
prevalence in a symmetric 34-month period before and after the 2012 packaging changes,
excluding October and November 2012, for reasons I explain above. As seen in this table,
smoking prevalence declined by 2.2 percentage points, from an average of 19.4 percent in the 34
months before September 2012 to 17.2 percent in the 34 months after December 2012. One can
use the predictions of the regression model to evaluate how much of this decline is due to the
2012 packaging changes.
Table 1: Average Smoking Prevalence, Before and After the Packaging Changes
Variable
Smoking

Full Period
Jan 01-Sept 15

Before:
Dec 09-Sept 12

After:
Dec 12-Sept 15

(1)
20.6 %

(2)
19.4 %

(3)
17.2 %

Percentage
Point
Change
(3) – (2)
-2.2***

Note: Average calculated using the sample weights provided by RMSS. Asterisks ***, **, and * indicate that
the difference between the before and after periods is statistically significant at the 1, 5, and 10 percent level,
respectively.
Source: RMSS Data (January 2001 – September 2015).

27.

Table 2 presents the sociodemographic factors included in the model using the

same approach: it shows average values in the full sample, from January 2001 to September
2015, and it shows changes over a symmetric 34-month window before and after the December
2012 packaging changes. Over this period, there are fewer married people in Australia. There
are more people born outside of Australia. The population is aging, as seen by the higher
fraction of people over age 65. Fewer people are employed full time, and people are more
affluent. Thus, determining the extent to which the packaging changes have caused smoking
prevalence to decline requires controlling for changes in the sociodemographic factors (and other
policy changes), because some of these changes can also cause reductions in smoking prevalence
and some can mask them.

13

Table 2: Mean Values of Demographic Variables, Before and After the Packaging Changes

Variable
Female
Married
Foreign Born
Age
14-24
25-64
Over 65
Education
Tertiary
Less than High School
Work Status
Employed Full Time
Income
Less than $45,000
$45,000-$100,000
More than $100,000

Full Period
Jan 01-Sept 15

Before:
Dec 09-Sept 12

After:
Dec 12-Sept 15

(1)
50.7 %
71.5 %
27.2 %

(2)
50.6 %
71.4 %
28.8 %

(3)
50.7 %
71.1 %
29.6 %

Percentage
Points
Change
(3) – (2)
0.0
-0.3
0.8***

18.5 %
65.4 %
16.1 %

18.4 %
64.9 %
16.7 %

17.6 %
64.5 %
17.8 %

-0.8***
-0.3
1.1***

43.0 %
38.3 %

45.9 %
35.1 %

50.6 %
30.5 %

4.7***
-4.6***

40.0 %

40.4 %

39.2 %

-1.2***

70.0 %
23.6 %
6.3 %

65.1 %
26.7 %
8.1 %

62.6 %
27.4 %
10.0 %

-2.5***
0.6***
1.9***

Note: Averages calculated using the sample weights provided by RMSS. Notice that, due to rounding, calculations
based on displayed precision may not replicate the numbers presented. Asterisks ***, **, and * indicate that the
difference between the before and after periods is statistically significant at the 1, 5, and 10 percent level,
respectively. For ease of display the categorical variables have been aggregated, but they are available with much
more precision than shown. Specifically: (a) the Age variable is available for 12 segments (age 14-17, age 18-19,
age in 4 year increments from 20 to 64, and age over 64); (b) the Education variable is available for 4 segments
(Tertiary, High School, Grade 10/11/Trade, Less Education); (c) the Work Status variable is available for 5
segments (Employed Full Time, Employed Part Time, Unemployed, Home Duties, Other/No Work); and the Income
variable is available for 19 segments (income < $6,000, income between $6,000 and under $10,000, increments of
$5,000 up to $50,000, increments of $10,000 up to $130,000, and over $130,000). The regression analysis uses the
more disaggregated categorical variable descriptions. A complete list of the variables included in the regression
analysis is presented in Appendix D.
Source: RMSS Data (January 2001 – September 2015).

VIII. Regression Results
28.

Table 3 presents a summary of the regression results. For conciseness, the table

shows the estimated “coefficient” of only the 2012 packaging changes (e.g., -0.0237), along with
p-values (e.g., 0.017) that describe the significance level at which the estimated coefficients are
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statistically different from zero. 29 A negative coefficient estimate indicates that the policy has
28F

reduced smoking prevalence. For the other explanatory variables or groups of variables, the
table indicates whether each of their estimated effects is statistically significant at conventional
thresholds (displayed by asterisks). The full set of results, including all coefficient estimates, is
shown in Appendix D.
29.

The table columns present results associated with different constructions of the

before and after periods. As previously explained, because October and November are transition
months in which some smokers had plain packs while others did not, those months do not
properly belong in either the before or the after period. Column (1) presents the results of clean
before and after periods by excluding October and November 2012 from the analysis. As a
robustness check, Columns (2) to (4) present results based on the December, November, and
October policy start dates, using data from the entire sample period. These alternative analyses
retain data from the months of October and November 2012, and include them in either the afterperiod or the before-period, though neither belongs completely in the one or the other.
30.

The results show that the 2012 packaging changes are associated with a

statistically significant decline in smoking prevalence in all constructions of the before and after
periods. All of the estimated coefficients are negative and statistically different from zero at the
2.9 percent significance level or lower. The estimated coefficient in the preferred model, shown
in Column (1), is -0.0237, and it is statistically significant at the 1.7 percent significance level.
These results support the conclusion that the 2012 packaging changes have reduced smoking
prevalence beyond trend, over the period December 2012 to September 2015, relative to what
prevalence would have been otherwise.

29

The p-value is the minimum significance level at which the estimated coefficient is statistically different from
zero. For example, a coefficient with a p-value value of 0.10 is statistically different from zero at the 10 percent
significance level. Similarly, a coefficient with a p-value of 0.017 is statistically different from zero at the 1.7
percent significance level. There is no bright line in deciding when something is statistically different from
zero. As a general matter, the smaller the p-value, the more confident one can be that the true parameter is
different from zero. As a practical matter, many economists begin to recognize statistical significance for pvalues less than 0.10.
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Table 3: Summary Estimation Results Using Individual-Level RMSS Data,
January 2001 to September 2015
Start Date for Packaging Changes:
Dec 2012, Excluding
Dec 2012
Nov 2012
Oct and Nov 2012
(1)
(2)
(3)

Oct 2012
(4)

2012 Packaging
Changes

-0.0237**
(0.017)

-0.0215**
(0.029)

-0.0232**
(0.016)

-0.0239**
(0.011)

Excise Tax 2010

YES***

YES***

YES***

YES***

Excise Tax 2013

YES*

YES*

YES*

YES*

Excise Tax 2014

YES*

YES*

YES*

YES*

GHW 2006

YES

YES

YES

YES

Time Trend

YES*

YES*

YES**

YES*

Female

YES***

YES***

YES***

YES***

Married

YES***

YES***

YES***

YES***

Foreign

YES***

YES***

YES***

YES***

Age Groups

YES***

YES***

YES***

YES***

Education Groups

YES***

YES***

YES***

YES***

Work Status

YES***

YES***

YES***

YES***

Income Groups
State/Territory
Indicators
Constant
Observations

YES***

YES***

YES***

YES***

YES***

YES***

YES***

YES***

YES***
786,518

YES***
794,750

YES***
794,750

YES***
794,750

Notes: P-values are reported in parentheses. Asterisks ***, **, and * indicate statistical significance at the 1, 5,
and 10 percent level, respectively. “YES” indicates that the variable or group of variables is included in the
regression model.
Source: RMSS Data (January 2001 - September 2015).

31.

To interpret the magnitude of the estimated effect of the 2012 packaging changes,

I translated the estimated coefficients shown in Table 3 to reflect the implied percentage point
reduction in smoking prevalence attributable to the packaging changes. 30 These calculations are
29F

30

The translation is required because the coefficient estimates are derived from a probit model. In the probit
model, the sign of the effect of an explanatory variable (such as the indicator variable for the 2012 packaging
changes) is determined solely by the sign of its coefficient. However, the magnitude of the effect on the change
in smoking prevalence – controlling for all other explanatory variables – depends on a complicated function of
all explanatory variables included in the regression model. D.N. Gujarati, Basic Econometrics, Fourth Edition,
New York, New York: McGraw Hill, 2004 (hereinafter “Gujarati (2004)”), pp. 613-614; and J.M. Woolridge,
Econometric Analysis of Cross Section and Panel Data, Cambridge, Massachusetts: MIT Press, 2002
(hereinafter Woolridge (2002)”), pp. 458-459.
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shown in Table 4. For this purpose, I compare the model’s prediction of average smoking
prevalence during the post-policy period (December 2012 to September 2015) in the actual
world with the 2012 packaging changes to the model’s prediction of average smoking prevalence
during the post-policy period in a counterfactual world without packaging changes. 31 In each
30 F

instance, smoking prevalence is calculated as the average of the predicted smoking probabilities
across all individuals in the post-policy period.
Table 4: Predicted Effects of the 2012 Packaging Changes on Smoking Prevalence,
December 2012 to September 2015
Start Date for Packaging Changes:
Dec 2012, Excluding
Oct and Nov 2012

Dec 2012

Nov 2012

Oct 2012

(1)

(2)

(3)

(4)

Smoking Prevalence
With Packaging
Changes

17.21%

17.21%

17.21%

17.21%

Smoking Prevalence
Without Packaging
Changes

17.77%

17.71%

17.75%

17.77%

Change

-0.55

-0.50

-0.54

-0.56

P-value

0.02

0.03

0.02

0.01

[-1.01; -0.095]

[-0.954; -0.050]

[-0.984; -0.099]

[-0.992; -0.126]

95% Confidence
Interval

Note: Due to rounding, calculations based on displayed precision may not replicate the numbers presented.
Source: Table 3.

32.

My discussion focuses on the predicted effects associated with the estimation

results of Column (1) of Table 3, with estimated coefficient of -0.0237. As seen in Tables 1 and
4, actual and predicted smoking prevalence in the post-implementation period are about 17.21
percent. The model predicts that smoking prevalence in the counterfactual world without the
31

To calculate the former, I use the model estimates to predict smoking probabilities for all individuals in the
post-policy sample, given actual tobacco control policies (including the 2012 packaging changes),
sociodemographic mix of the Australian population, and general trend. To calculate the latter, I do the same
except that I set the indicator variable for the 2012 packaging changes to zero. The effect of this change in the
2012 packaging change indicator is to undo the effect of the packaging changes.
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2012 packaging changes would have been about 17.77 percent. Thus, the model indicates that
the effect of the 2012 packaging changes has been to reduce smoking prevalence by
approximately 0.55 percentage points, the difference between predicted actual and predicted
counterfactual prevalence estimates. 32 The 95 percent confidence interval around this estimate
31 F

ranges from -1.01 percentage points to -0.095 percentage points, indicating high confidence that
my estimated impact of the 2012 packaging changes is statistically different from zero.
33.

Put differently, as shown in Table 1 smoking prevalence in Australia declined

from an average of 19.4 percent in the 34 months before the 2012 packaging changes to an
average of 17.2 percent in the 34 months after the 2012 packaging changes. Without the 2012
packaging changes, the model predicts that smoking prevalence would have still declined, but
only to 17.77 percent. Thus, the packaging changes should be credited with about 0.55
percentage points (or about 25 percent) of the 2.2 percentage points of actual decline over this
period. Similar effects are seen across all of the specifications shown in Table 4.
34.

A detailed look at the full set of results (presented in Appendix D) shows that the

vast majority of other explanatory variables included in the regression model are statistically
significant and have the expected signs, meaning that the estimated effects are directionally
consistent with prior research. For example, excise tax policies are all associated with declines
in smoking prevalence. The largest tax effect, both in terms of magnitude and statistical
significance, is associated with the tax increase in April 2010, which was the first and largest
excise tax increase during this period. In addition, as expected, the model finds that: (a) married
people are less likely to smoke than unmarried people; (b) employed people are less likely to
smoke than unemployed people; and (c) educated people are less likely to smoke than
uneducated people. Each of these effects is statistically significant at conventional thresholds.
The model is not able to measure a statistically significant effect of the 2006 graphic health
warnings. 33
32 F

32

33

Note, the difference between 0.55 percentage points and 0.56 percentage points, based on a difference between
17.77 percent and 17.21 percent, is due to rounding. The actual difference is 0.55 percentage points.
This inability to measure an effect is despite the fact that smoking prevalence appears to have declined
relatively rapidly in the neighborhood of the policy change, as seen in Figure 1. However, as I have explained,
the inclusion of a trend line can mask policy effects. In this case, the policy effect may be entirely absorbed in
the trend line, in which case it would be impossible to separately estimate the policy effect and the trend.
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35.

Finally, to probe the robustness of the empirical finding that the 2012 packaging

changes are associated with a statistically significant reduction in smoking prevalence, I explored
various alternative model specifications, including:
•

Controlling for seasonality: The literature suggests that smoking behavior varies over
the course of the year due to factors such as weather and the holidays. 34 Compared to
3 3F

other smoking metrics such as consumption, however, I expect that smoking prevalence
is less likely to be affected by seasonality because of the addictive nature of smoking. It
is unlikely for smokers to switch back and forth between smoking and not smoking from
month to month. Nonetheless, I control for seasonality by introducing a set of calendar
month indicators to the regression model.
•

Replacing the tax policy indicator variables with excise tax amount: As discussed
previously, the use of a series of indicator variables instead of a continuous excise tax
variable is a more flexible way to account for the effect of price increases on smoking
prevalence without imposing the assumption that the effect of tax increases on smoking
prevalence is proportional to the size of the tax increase. If the proportionality
assumption holds, estimating the more restrictive model with a single variable for tax
amounts may improve the precision of the estimated coefficients. 35
34 F

•

Aggregating demographic groups: Allowing more disaggregated demographic groups is
a flexible way to account for the effect of sociodemographic characteristics on smoking
prevalence, without imposing any assumption on the effects across different
demographic groups (e.g., the “less than 5,000” income category versus the “5,000 to
10,000” income category). To the extent that smoking prevalence is similar across
certain demographic groups, aggregating these demographic groups could improve the
precision of the estimated coefficients.

34

35

See, for example, D. Momperousse, C.D. Delveno, and M.J. Lewis, “Exploring the Seasonality of CigaretteSmoking Behaviour,” Tobacco Control, Vol. 16(1), 2007, pp. 69-70.
The more restrictive model would produce biased parameter estimates if the imposed assumption does not hold.
In this case, statistical testing cannot reject the restriction that the effect of tax increases on smoking prevalence
is proportional to the size of the tax increase.
19

•

Alternative statistical model: Both probit and logit models are widely used in the
academic literature when the dependent variable is a binary variable. 36 The two models
35 F

differ in the assumption regarding the distribution of the disturbance or error term.
Estimation of a logit model, instead of a probit model, therefore tests the sensitivity of
my findings with respect to the distributional assumption of the disturbance term.
For each of the alternative model specifications, I find that 2012 packaging changes are
associated with a statistically significant reduction in smoking prevalence. Thus, my conclusions
are unchanged.
IX.

Conclusion
36.

The evidence shows that 2012 packaging changes are succeeding in reducing

smoking prevalence beyond trend. In terms of order of magnitude, smoking prevalence is 0.55
percentage points lower over the period December 2012 to September 2015 than it would have
been without the packaging changes. For reasons I have explained, this effect is likely
understated and is expected to grow over time. This evidence supports the conclusion that the
TPP Act is having its intended effect.
________________________________
Tasneem Chipty, Ph.D.
January 24, 2016

36

Woolridge (2002), pp. 453-461; and Gujarati (2004), pp. 595-615.
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Appendix B – Masking of Root Behavior Changes in Smoking Prevalence
37.

In this appendix, I provide an illustrative example of how overall prevalence can

mask large effects on root behaviors such as initiation and cessation. To the extent possible, my
calculation is calibrated to reflect smoking trends in 2010 – the last year before the TPP Act in
which National Drug Strategy Household Survey (“NDSHS”) data from the Australian Institute
of Health and Welfare (“AIHW”) are available – but the actual numbers are simply a tool to
demonstrate the principle at work.
38.

My illustrative example, as presented in Table B1 below, is constructed by

considering the prevalence of daily smoking among two subgroups of the Australian population
– individuals between ages 14 and 24 (youths and young adults) and individuals over age 25
(adults). I use the NDSHS data to calculate youth and young adult initiation, cessation, and daily
smoking prevalence rates. For each age group, I obtain population size from the Australian
Bureau of Statistics (“ABS”). I then calculate the number of daily smokers in the base year
(“Year 0”) for each age by multiplying the daily smoking prevalence rate from the NDSHS data
and the population size from the ABS data. Finally, I calculate the number of smokers in each
age group in each of the three following years, Years 1 to 3 by applying the cessation rate to the
stock of smokers and initiation rate to the stock of non-smokers in the previous year.
39.

Now suppose that a policy introduced in the base year reduces the initiation rate

of youths and young adults by 20 percent (from 1.0 percent to 0.8 percent) and increases their
cessation rate by 20 percent (from 7.6 percent to 9.2 percent), but has no other effects on other
demographic subgroups. In other words, as a result of the policy, assume that fewer youths and
young adults take up smoking, and more of them quit smoking. Under these assumptions, I can
then re-calculate the number of smokers in each of the three following years based on the
initiation and cessation rates under the policy. Comparison of the smoking prevalence rates with
and without the policy shows that the policy would have reduced overall daily smoking
prevalence by 0.07, 0.13, and 0.18 percentage points one year, two years, and three years after
the implementation of the policy, respectively.
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Table B1: Illustrative Calculation of the Policy Effect on Smoking Prevalence

Without Policy
Age
Age
14-24
25+
Overall

Age
14-24

With Policy
Age
25+
Overall

Policy
Effect on
Overall
Prevalence

Targeted Metrics
Annual Initiation

1.0%

-

0.8%

-

Annual Cessation

7.6%

6.1%

9.2%

6.1%

Total Population
Smokers

3,345 K
390 K

14,768 K
2,358 K

18,113 K
2,748 K

3,345 K
390 K

14,768 K
2,358 K

18,113 K
2,748 K

Prevalence

11.66%

15.96%

15.17%

11.66%

15.96%

15.17%

390 K

2,215 K

2,605 K

378 K

2,215 K

2,593 K

11.66%

15.00%

14.38%

11.31%

15.00%

14.31%

390 K

2,080 K

2,471 K

368 K

2,080 K

2,448 K

11.66%

14.09%

13.64%

10.99%

14.09%

13.52%

390 K

1,954 K

2,345 K

358 K

1,954 K

2,312 K

11.67%

13.23%

12.94%

10.70%

13.23%

12.77%

Year 0

Year 1
Smokers
Prevalence

-0.07%

Year 2
Smokers
Prevalence

-0.13%

Year 3
Smokers
Prevalence

-0.18%

Note: Due to rounding, calculations based on displayed precision may not replicate exactly the numbers presented.
Sources: ABS, Australian Demographic Statistics, June 2014, Table 59, “Estimated Resident Population By Single
Year Of Age Australia”; and AIHW, NDSHS Data (2010 and 2013).
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Appendix C – Multiple Regression Model
40.

A regression model relates a dependent variable, the outcome of interest, to a set

of factors that can potentially explain the observed outcome. 37 Statisticians typically use y to
36F

represent the dependent variable and x to represent explanatory variables. In the case of multiple
regression, the explanatory variables are commonly distinguished using subscripts (e.g., x1 and
x2).The dependent variable is often expressed as a linear combination of the explanatory
variables plus a disturbance or error term: yit = β 0 + β1 x1,it ++ β k xk ,it + ε it , where i denotes the
individual respondent and t denotes the month in which the individual was surveyed. In this
equation, the β k’s are referred to as “parameters” or “coefficients.” These parameters quantify
the effect that a change in the associated explanatory variable has on the dependent variable and
provide a measure of how much the individual factor matters, controlling for the other factors. 38
37 F

The effect of one explanatory variable on the dependent variable is measured as the partial effect
of that variable, accounting for the correlation between that variable and all the variables that
also may potentially affect the dependent variable. 39 In this way, the regression arithmetic
38F

uniquely organizes the information and influence of the explanatory variables. Finally, the
regression model accounts for omitted factors through the disturbance term. More generally, the
disturbance or error term, (denoted ε ) reflects the fact that no model can perfectly predict the
dependent variable. 40
39 F

41.

The model parameters are estimated using a well-known statistical technique

known as probit estimation that accounts for the binary nature of the dependent variable (in this
case, smoking status). 41 Here the dependent variable measures whether or not the respondent
40 F

smokes: (a) it takes the value zero if the respondent is not a smoker; and (b) it takes the value one
if the respondent is a smoker. The estimation procedure also produces standard errors associated

37

Reference Guide on Multiple Regression, pp. 181-182.

38

Id., p. 225.

39

The regression model may have trouble disentangling the effects of the two highly correlated explanatory
variables since they contain redundant information. (Reference Guide on Multiple Regression, p.197; Gujarati
(2004), pp. 341-345).

40

Reference Guide on Multiple Regression, p. 222.

41

Wooldridge (2002), pp. 453-461; and Gujarati (2004), pp. 595-615.
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with each of the estimated parameters. Standard errors measure the precision of the estimate and
form the basis for hypothesis testing. In particular, one can use the parameter estimates in
conjunction with the standard errors to determine p-values for the estimated coefficient. A pvalue is the minimum significance level at which the estimated coefficient is statistically
different from zero.
42.

A finding that the estimated effect of the 2012 packaging changes is negative and

associated with a relatively small p-value would lead to the conclusion that the 2012 packaging
changes are associated with a statistically significant reduction in the probability of smoking.
There is no bright line in deciding when something is statistically different from zero (i.e.,
whether one should insist on a particular minimum significance level). An estimate with a pvalue of 0.05 is statistically different from zero at the five-percent significance level. Similarly,
an estimate with a p-value of 0.06 is statistically significant at the six-percent significance level.
As a general matter, the smaller the p-value, the more confident one can be that the true
parameter is different from zero.
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Appendix D – Full Estimation Results
Start Date for Packaging Changes:
Dec 2012,
Excluding Oct
and Nov 2012

Dec 2012

Nov 2012

Oct 2012

(1)

(2)

(3)

(4)

2012 Packaging
Changes

-0.0237**
(0.017)

-0.0215**
(0.029)

-0.0232**
(0.016)

-0.0239**
(0.011)

Excise Tax 2010

-0.0344***
(0.000)

-0.0350***
(0.000)

-0.0347***
(0.000)

-0.0343***
(0.000)

Excise Tax 2013

-0.0218*
(0.084)

-0.0215*
(0.087)

-0.0212*
(0.087)

-0.0215*
(0.078)

Excise Tax 2014

-0.0222*
(0.076)

-0.0220*
(0.079)

-0.0221*
(0.077)

-0.0222*
(0.076)

GHW 2006

0.0023
(0.801)

0.0036
(0.691)

0.0027
(0.759)

0.0022
(0.804)

Time Trend

-0.0003*
(0.052)

-0.0003**
(0.034)

-0.0003**
(0.045)

-0.0003*
(0.053)

Female

-0.141***
(0.000)

-0.142***
(0.000)

-0.142***
(0.000)

-0.142***
(0.000)

Married

-0.167***
(0.000)

-0.167***
(0.000)

-0.167***
(0.000)

-0.167***
(0.000)

Foreign

-0.0752***
(0.000)

-0.0751***
(0.000)

-0.0751***
(0.000)

-0.0751***
(0.000)

Age Groups (Reference Category: 14 -17)
18-19

0.714***
(0.000)

0.715***
(0.000)

0.715***
(0.000)

0.715***
(0.000)

20-24

0.991***
(0.000)

0.991***
(0.000)

0.991***
(0.000)

0.991***
(0.000)

25-29

1.096***
(0.000)

1.097***
(0.000)

1.097***
(0.000)

1.097***
(0.000)

30-34

1.083***
(0.000)

1.084***
(0.000)

1.084***
(0.000)

1.085***
(0.000)

35-39

1.050***
(0.000)

1.052***
(0.000)

1.052***
(0.000)

1.052***
(0.000)
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Start Date for Packaging Changes:
Dec 2012,
Excluding Oct
and Nov 2012

Dec 2012

Nov 2012

Oct 2012

(1)

(2)

(3)

(4)

40-44

1.027***
(0.000)

1.029***
(0.000)

1.029***
(0.000)

1.030***
(0.000)

45-49

0.962***
(0.000)

0.964***
(0.000)

0.964***
(0.000)

0.964***
(0.000)

50-54

0.870***
(0.000)

0.872***
(0.000)

0.873***
(0.000)

0.873***
(0.000)

55-59

0.733***
(0.000)

0.736***
(0.000)

0.736***
(0.000)

0.736***
(0.000)

60-64

0.534***
(0.000)

0.536***
(0.000)

0.536***
(0.000)

0.536***
(0.000)

Over 65

0.0379***
(0.010)

0.0408***
(0.005)

0.0409***
(0.005)

0.0409***
(0.005)

Educational Groups (Reference Category: Tertiary Education)
High School

0.365***
(0.000)

0.364***
(0.000)

0.364***
(0.000)

0.364***
(0.000)

Year 10/11/Trade

0.579***
(0.000)

0.580***
(0.000)

0.580***
(0.000)

0.580***
(0.000)

Less Education

0.538***
(0.000)

0.539***
(0.000)

0.539***
(0.000)

0.539***
(0.000)

Job Status (Reference Category: Employed Full Time)
-0.0493***
(0.000)

-0.0493***
(0.000)

-0.0493***
(0.000)

-0.0493***
(0.000)

Unemployed

0.463***
(0.000)

0.463***
(0.000)

0.463***
(0.000)

0.463***
(0.000)

Home Duties

0.239***
(0.000)

0.242***
(0.000)

0.242***
(0.000)

0.242***
(0.000)

Other / Doesn't Work

0.139***
(0.000)

0.140***
(0.000)

0.140***
(0.000)

0.140***
(0.000)

0.337***
(0.000)

0.337***
(0.000)

Employed Part Time

Income Groups (Reference Category: Less than $6,000)
$6,000-$9,999

0.338***
(0.000)

0.337***
(0.000)
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Start Date for Packaging Changes:
Dec 2012,
Excluding Oct
and Nov 2012

Dec 2012

Nov 2012

Oct 2012

(1)

(2)

(3)

(4)

$10,000-$14,999

0.435***
(0.000)

0.435***
(0.000)

0.435***
(0.000)

0.435***
(0.000)

$15,000-$19,999

0.456***
(0.000)

0.456***
(0.000)

0.456***
(0.000)

0.456***
(0.000)

$20,000-$24,999

0.438***
(0.000)

0.438***
(0.000)

0.438***
(0.000)

0.438***
(0.000)

$25,000-$29,999

0.430***
(0.000)

0.430***
(0.000)

0.430***
(0.000)

0.430***
(0.000)

$30,000-$34,999

0.424***
(0.000)

0.424***
(0.000)

0.424***
(0.000)

0.424***
(0.000)

$35,000-$39,999

0.410***
(0.000)

0.412***
(0.000)

0.412***
(0.000)

0.412***
(0.000)

$40,000-$44,999

0.404***
(0.000)

0.406***
(0.000)

0.406***
(0.000)

0.406***
(0.000)

$45,000-$49,999

0.385***
(0.000)

0.387***
(0.000)

0.387***
(0.000)

0.387***
(0.000)

$50,000-$59,999

0.329***
(0.000)

0.331***
(0.000)

0.331***
(0.000)

0.331***
(0.000)

$60,000-69,999

0.303***
(0.000)

0.306***
(0.000)

0.306***
(0.000)

0.306***
(0.000)

$70,000-$79,999

0.261***
(0.000)

0.261***
(0.000)

0.261***
(0.000)

0.261***
(0.000)

$80,000-$89,999

0.211***
(0.000)

0.210***
(0.000)

0.210***
(0.000)

0.210***
(0.000)

$90,000-$99,999

0.207***
(0.000)

0.207***
(0.000)

0.207***
(0.000)

0.207***
(0.000)

$100,000-$109,999

0.192***
(0.000)

0.187***
(0.000)

0.187***
(0.000)

0.187***
(0.000)

0.175***
(0.000)

0.178***
(0.000)

0.178***
(0.000)

0.178***
(0.000)

$110,000-$119,999
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Start Date for Packaging Changes:
Dec 2012,
Excluding Oct
and Nov 2012

Dec 2012

Nov 2012

Oct 2012

(1)

(2)

(3)

(4)

$120,000-$129,999

0.164***
(0.000)

0.163***
(0.000)

0.163***
(0.000)

0.163***
(0.000)

$130,000 or more

0.123***
(0.000)

0.120***
(0.000)

0.120***
(0.000)

0.120***
(0.000)

State/Territory (Reference Category: Victoria)
New South Wales

-0.0356***
(0.000)

-0.0349***
(0.000)

-0.0349***
(0.000)

-0.0349***
(0.000)

Queensland

0.0281***
(0.000)

0.0277***
(0.000)

0.0277***
(0.000)

0.0277***
(0.000)

South Australia

-0.0042
(0.597)

-0.0045
(0.571)

-0.0045
(0.571)

-0.0045
(0.570)

West Australia

-0.0124
(0.102)

-0.0126*
(0.096)

-0.0126*
(0.096)

-0.0126*
(0.096)

Tasmania

0.0342***
(0.001)

0.0349***
(0.001)

0.0348***
(0.001)

0.0348***
(0.001)

Constant

-1.893***
(0.000)

-1.884***
(0.000)

-1.892***
(0.000)

-1.896***
(0.000)

786,518

794,750

794,750

794,750

0.091

0.091

0.091

0.091

Observations
Pseudo R-squared

Notes: P-values are reported in parentheses. Asterisks ***, **, and * indicate statistical significance at the 1, 5, and
10 percent level, respectively.
Source: RMSS Data (January 2001 - September 2015).
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