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ABSTRACT

Duration analysis and a few different econometric functional forms are used to
examine when people smoke a whole cigarette for the first time. This information is
reported in the Survey on Smoking in Canada which was collected in 1994 and 1995
in part due to an abrupt drop in cigarette taxes and other attempts to close illegal
markets for this substance. The findings suggest that the closing of smuggling markets
had a stronger effect than the abrupt drop in price. The results also suggest that after
statistically controlling for variation in other factors the hazard of smoking for the first
time is particularly high for the age groups 12 to 15 and 16 to 19. Furthermore people
with higher education are less likely to initiate smoking and males are more likely to

initiate smoking than females.
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1. Introduction

Smoking is harmful to people's health. Cigarette smoking causes multiple diseases,
as well as inflammation and impairment of the immune system (Courtney, 2015,
p.7). Smoking during childhood and adolescence may cause serious
contemporaneous health problems, such as cough and phlegm production, an
increase in the number and severity of respiratory diseases, and a decrease in
physical fitness (Guindon, 2014, p.1). Since smoking is an addiction, Douglas and
Hariharan suggest that it is easier to prevent starting to smoke than it is to quit (1994,
p-213). Even just delaying smoking initiation is beneficial (Guindon, 2014, p.19) and
in particular young people who start smoking at an early age have a higher risk for

developing long-term health consequences (2014, p.19).

Below duration analysis is used to examine retrospective information reported in the
Survey on Smoking in Canada which was collected in 1994 and 1995. This data was
collected in part due to “changes in smoking resulting from the decrease in taxes on
cigarettes which took place in early February [1994] in some provinces” (Microdata
User Guide, 1995, p.3) and one of the major objectives was “to measure the effect of
price on prevalence” (Microdata User Guide, 1995, p.5). In addition to the price
several other factors that may be related to the likelihood of trying a cigarette for the
first time in Canada are examined. Duration analysis (also called survival analysis),

involves examining the time until an event takes place and can be used to analyze
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retrospective information. One of the specific aims of this paper is to examine the
relationship between price changes and the likelihood of smoking a cigarette for the

first time. Few empirical studies focus on this topic in Canada.

The main objective is to examine risk factors that are potentially associated with
smoking a whole cigarette for the first time and policy makers may find this
informative. Below the first two sections are an introduction and a literature review,
the third section describes the data and presents the econometric functional form
employed, the fourth section presents the results, the last section draws general

conclusions and discusses the findings.

2. Literature Review

This literature review involves published papers on starting or quitting smoking that
apply duration analysis and these studies provide examples of how this has been
done. Very few published papers use duration analysis to examine smoking in
Canada and hence this section focuses on findings arrived at with data collected in

other nations.

Douglas and Hariharan (1994) employ a split population duration model to estimate
the hazard of starting smoking. With data from the 1978 and 1979 Smoking

Supplements to the US National Health Interview Survey, they find only half of the
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individuals have ever smoked, thus, it is valuable to statistically account for “the
possibility that some individuals will never start smoking at all” (1994, p.8). For this
reason, they estimate the split population model like that used by Schmidt and Witte
(1989), “which weights the likelihood of each observation by using the estimated
probability that the individual will ever start to smoke” (1994, p.8). The results
suggest that those with higher lifetime educational attainment, females and black
individuals are less likely to start smoking and conditional on smoking, begin later
(p.15). They also find that the price of cigarettes is statistically insignificant with

regard to starting to smoke among young people (p.15).

Douglas (1998) estimates the hazard of both starting and quitting the cigarette
smoking. Douglas (1998) estimates an ordered probit split-sample duration model
that accounts for three types of people “those who will never smoke, those who will
smoke and eventually quit, and those who will smoke but never quit” (p.6). The
author examines the price of cigarettes and regulation which are covariates that vary
over time. Douglas (1998) points out that time-varying covariates are important
because “it brings the empirical model into much closer accord with theory” (p.2).
Douglas (1998) finds that men and non-blacks are more likely to start smoking, and

the price of cigarettes has little effect on teenage smoking (p.11).

Forster and Jones (2001; 2003) examine the role of tobacco taxes in starting and

quitting smoking by utilizing duration data from the British Health and Lifestyle
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Survey. The authors examine starting smoking and quitting smoking separately. For
starting smoking they estimate a split population duration model and for quitting
smoking they utilize three different functional forms: Cox, Weibull and generalized
gamma models. The estimates imply relatively small tax elasticities of 0.006 for men
and —0.028 for women and the price of cigarettes is a statistically insignificant factor

with regard to starting to smoke (2003, p.2).

Dorsett (1999) examines the determinants of smoking among lone mothers between
the years of 1991 and 1996 in the United Kingdom. Dorsett (1999) estimates a probit
model and the dependent variable indicates whether an individual reports smoking or
not in a specific year. The findings suggest that “previous smoking was more likely
to influence current smoking for older individuals than for those who are younger”
(p.8). He also finds that education has a significant relationship with smoking
decisions among lone mothers. In particular dropping out of school before 17 years
old substantially increases the probability of smoking (p.9). Furthermore Dorsett
(1999) finds that an increase in the price of cigarettes may have little effect on

whether a lone mother smokes (p.9).

Madden (2007) examines a sample of Irish women aged 48 or younger with a split
population model for starting smoking and standard parametric models for quitting.
Madden (2007) is interested in not only the influence of tobacco taxes on the

decision of starting and quitting smoking but also “the extent to which such a tax
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effect differs by educational background” (2007, p.1). The estimates suggest that the
tax is most effective in terms of discouraging starting among those with intermediate

levels of education (p.14).

Kidd and Hopkins (2004) examine the hazard of starting and quitting smoking in
Australia. In particular, they examine a restricted sample of young people aged from
27 to 37 who report information in the National Health Survey (1990). This study
follows Douglas and Hariharan (1994) in order to examine when people start
smoking. The functional form employed is a split population model. Kidd and
Hopkins (2004) find a significant impact of tobacco prices on an individual’s
decision to initiate smoking, however, this price appears to have little effect on
people's decision to quit (p.15). Furthermore, they find females and immigrants start

smoking at a statistically significant older age (p.10).

Regarding what motivates daily cigarette smokers to quit, Farnworth (2006)
examines the factors that influence the likelihood of quitting smoking by applying
discrete duration analysis with a probit equation. In this article, the time span within
which each smoker reports quitting is annual, and this information is derived from
one cross-sectional Canadian National Population Health Survey (Cycle 3, 1998-
1999). Farnworth (2006) examines time constant and time-varying explanatory
variables, such as education, immigration, the price of cigarettes, the price of alcohol,

and the birth of a child. Farnworth (2006) finds that recent time periods are
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associated with a high likelihood of reporting quitting (p.19). He also finds that
females are less likely to quit when the price of cigarettes goes up and this finding is
statistically insignificant (p.16). Furthermore: higher education is associated with a

higher likelihood of quitting for both males and females (p.20).

Guindon (2014) examines the impact of tobacco price changes on smoking onset in
Vietnam and applies duration analyses to explore retrospective data. Previous studies
only consider the effect of increasing tobacco prices on reducing smoking prevalence
and cigarette consumption in high-income countries (2014, p.2). Guindon (2014) is
one of the few that examines the impact of the price of tobacco or taxes on smoking
onset in low-income settings and duration analysis is applied. Guindon (2014)
generally finds that tobacco prices in Vietnam have a statistically significant
influence on the age of smoking initiation (p.15). He also finds that students are more
likely to initiate smoking compared to those who are no longer at school and this

finding is statistically significant (p.14).

Overall, the literature above examines smoking in different countries and they arrive
at different findings on the topic of smoking. For example the price findings vary
across these studies. Douglas and Hariharan (1994) and Douglas (1998), Dorsett
(1999) and Forster and Jones (2001) report an insignificant role of the price in the
United States and in Britain, while Guindon (2014) reports a significant role of the

price in Vietnam. Also, Kidd and Hopkins (2004) find a significant impact of

6



tobacco prices on an individual’s decision to initiate smoking, but this price appears
to have little effect on people's decision to quit. Madden (2007) shows that cigarette
taxes are most effective in terms of discouraging people with intermediate education
from starting to smoke. Farnworth (2006) finds that females are less likely to quit
when the price of cigarettes goes up and this finding is statistically insignificant. In
the following sections Canadian data is analyzed in order to examine factors that may
influence the likelihood of smoking initiation in Canada and these factors include the

price of cigarettes.

3. Data and Econometric Functional Form

3.1 Data

All of the variables except for the price of cigarettes are obtained from the Survey on
Smoking in Canada carried out by Statistics Canada. This information is based on a
random digit dialling (RDD) survey. This is “a technique whereby telephone
numbers are generated randomly by computer” (User’s Guide, 1995, p.9). The target
ages are 15 and over and the target population is people living in Canada with the
exception of residents in the Yukon and Northwest Territories, and full-time

residents of institutions.

Four cycles were collected and cycle 1 reports information on 15,804 individuals
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most of whom also report information in cycles 2, 3, and 4. Some individuals in
cycle 1 do not respond to Statistics Canada for one or more of cycles 2, 3, and 4
while others pass away or leave the sample for other reasons at a point in time.
Among the 15,804 individuals surveyed 362 of them do not report the age during
which they smoked a cigarette for the first time or whether they have smoked in the
past, and another 10 of them do not report their first language. Furthermore, 5,654
individuals who are older than 50 are not examined. This is because smokers tend not
to live this long and this may be why very few of them report smoking. The final

sample examined consists of 9,744 individuals.

3.2Variables

3.2.1 Dependent variable

For cycle 1 individuals who have smoked at least one cigarette in the past report the
age during which this first took place. Among those who in cycle 1 have never tried a
cigarette the following question is used to identify those who tried a cigarette for the
first time when surveyed for cycles 2, 3, or 4: “At the present time do you smoke
cigarettes every day, occasionally, or not at all?” (Data Dictionary, p. 125, 135, 156,
188). Among those who have never tried a cigarette when surveyed in cycle 1 and
who answer ‘not at all’ for cycles 2, 3, and 4 other variables are used to identify any

indication that a cigarette has been consumed at some time in the past and no
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evidence of this is reported.

Since each person's age when surveyed is only reported in cycle 1, and the date of
birth is never available, the time range during which the four cycles were collected is
associated with the age level when first surveyed. For each age level that takes place
before cycle 1 is collected and before or when the first cigarette is consumed one
observation is constructed. One observation for each cycle conditional on never
smoking a cigarette in the past and on right censoring not taking place is also
constructed. Among individuals who never report smoking a cigarette right censoring
takes place: when he or she does not respond to a cycle of questions for the first time,
when he or she is classified as "Deceased/Out-of-scope' for the first time, or after

cycle 4 is collected.

The time span associated with each pre-cycle 1 observation is 12 months wide and
the time span associated with each cycle is less than 12 months wide. The four cycles
were collected during the following calendar ranges: cycle 1 April 20, 1994 - 1 June,
1994; cycle 2 August 16, 1994 - 16 Sept, 1994; cycle 3 November 14, 1994 -
December 16, 1994; cycle 4 February 15, 1995 - March 16, 1995. The dependent
variable is generated under the assumption that among those who have never tried a
cigarette before or when cycle 1 was collected, and who do so before the end of cycle

4, report smoking daily or occasionally rather than "not at all'.



The youngest age during which a cigarette is smoked for the first time is four years
old and hence this is assumed to be the first age level during which people are at risk
of this happening. This paper utilizes information on 9,744 individuals and 152,557

observations are examined.

The dependent variable is equal to 1 for an observed time span during which an
individual smokes a whole cigarette for the first time and otherwise the dependent
variable is equal to 0. For example if an individual first smokes a cigarette when 13
years old there will be 10 observations that are associated the age levels of 4 to 13.
The dependent variable is equal to 0 when this person is between 4 and 12 years old,
and equal to 1 when he or she is aged 13. Furthermore, individuals who have never
smoked a cigarette when finally surveyed are right censored. For these right censored
individuals there is an observation for each age level and each cycle examined and

the dependent variable is always equal to zero.

3.2.2 Independent variables

There are two types of independent variables; those that may vary while a person is
at risk and those that by definition do not vary across the observations associated
with an individual. Below time varying covariates are discussed after which time

constant covariates are discussed.
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The risk of smoking a cigarette for the first time may be different for different age
levels. According to Douglas and Hariharan (1994), “[t]eenagers are most at risk for
starting smoking, with their hazard rate increasing to a peak of about 15% at age 19,
then declining quickly to 2% by age 24” (p.2). For this reason it is valuable to allow
for abrupt changes in the likelihood of smoking a whole cigarette for the first time at
different age levels. In particular the following ten age groups are examined: 4-7, 8-
11, 12-15, 16-19, 20-24, 25-29, 30-34, 35-39, 40-44 and 45-49. As mentioned above
each person's age level is assumed to be the same across all four cycles that Statistics

Canada collected.

By definition a person's age and the calendar date during which this variable is
recorded can be used to calculate when a person was born. In particular the age and
calendar date variables are used to generate the following four decade of birth
indicators: 1940, 1950, 1960, 1970. Within any one age group discussed above an
individual born during a particular decade may be associated with different factors,
such as historical background, life experience and life attitude. These factors may
influence an individual’s decision to start smoking, for example, an individual's
positive attitude about the future may be different across birth cohorts, vary as a
person ages, and/or has be changing over calendar time and all of these factors may
be related to hazard of trying a cigarette for the first time. Hence each of the age
levels is crossed with decade of birth, and by definition each of these categories is

associated with a range of calendar years. The ten age groups are crossed with four
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decade of birth categories and hence there are 40 birth-year/age categories and the
sample reports information on 31 of them. Individuals between 4 and 7 years old and
born in the 1940s serve as a reference category. The calendar years associated with

this category are from 1949 to 1956.

An annual cigarette price is constructed using two data sets. From 1945 to 1977 the
Canada wide cigarette consumer price index (CPI) is utilized because no province
specific price information is available. From 1978 to 1994 provincial cigarette CPI as
well as a Canada wide inter-city price index are utilized. The data comes from the
Statistic Canada and 2002 is the base year. This cigarette price index is deflated by
the CPI associated with all final goods and services, thus this price variable reflects
the price of cigarettes relative to all other final goods and services. The nature
logarithm of this cigarette price index is one explanatory variable. Each individual's
province of residence when surveyed and the calendar year associated with each

observation is used to merge the price data with the Survey of Smoking in Canada.

The sample reports each individual’s highest level of education and the age at which
this is achieved is not reported. For this reason, among those who complete some
post-secondary education this is assumed to take place at 19 years old. People with
more education may have a better understanding of the relationship between health
outcomes and smoking. They may also have a lower discount rate and hence place

greater emphasis on future health prospects.
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As mentioned above, there are some individuals who tried a first cigarette or are right
censored during cycles 1, 2, 3 or 4. It is potentially informative to examine how the
abrupt decrease in cigarette taxes during this time period along with the closing of
smuggling markets is related to the likelihood of smoking a cigarette for the first
time. Indicator variables identify pre-cycle 1 observations and observations

associated with each cycle.

Furthermore Figure 1 plots the cigarette price covariate and as mentioned above this
price dropped significantly in during 1994 and in the provinces of Prince Edward
Island, Nova Scotia, New Brunswick, Quebec and Ontario. During this year the price
dropped by a smaller amount in Newfoundland, Manitoba, Saskatchewan, Alberta,
and British Columbia. Changes in the price of cigarettes may influence demand
among those who smoke and this in turn may influence the likelihood of smoking a
cigarette for the first time. For these reasons two provincial indicators (1. Prince
Edward Island, Nova Scotia, New Brunswick, Quebec, Ontario; 2. Newfoundland,
Manitoba, Saskatchewan, Alberta, British Columbia) are cross with each cycle
variable mentioned above. These two provincial indicators are crossed with the four
cycle indicators for a total of 9 region crossed with cycle categories. These 9
categories are associated with an abrupt decrease in the price and/or declining
smuggling markets due to policy changes. Pre-cycle 1 observations from across
Canada serves as a reference category, they are associated with the time before the

tax on cigarettes significantly decreased and other attempts were made to close
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smuggling markets.

The covariates discussed above can vary over time at risk and a variety of time-
constant variables are also included. First, a gender variable identifies males and
female serves as a reference category. Gender may be associated with different
smoking behaviors, as mentioned above, Douglas and Hariharan (1994) find that
females are less likely to start smoking and Kidd and Hopkins (2004) find that

females start smoking at a statistically significantly older age.

Each respondent’s province of residence is also examined and British Columbia is
the base group. These ten indicators may account for unobservable characteristics
that differ between geographic locations and are related to the age at which
individuals first smoke a cigarette. For example, people may have different attitude
towards smoking cigarettes across provinces or there may be different smoking-
related policies that are stable over the time range examined and vary across

provinces.

The data set identifies the marital status of each individual when surveyed. As there
is no retrospective marital information it is assumed that each individual’s marital
status when surveyed does not vary across the observations associated with an
individual. An individual's marital status when surveyed may be associated with their

personality that formed when they were young. For example the separated/divorced
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variable may be associated with social barriers and they may have trouble getting
along with others over their lifetime. Personality factors like this may be associated
with different lifestyles which may lead to different results. Four marital status
indicators are married, widowed, separated/divorced, and single. Single individuals
serve as a reference category. As mentioned above in the sample these covariates are
constant over all of the age levels examined and age levels at which marital changes
took place are not reported. For these reasons results with and without these variables

are examined.

One variable reports the language that respondents speak most often at home. The
language most spoken at home may be associated with differences in ancestral
origins and cultural background with regard to smoking. Five indicator variables are:
English, French, both English and French equally, other (neither English nor French)
and not stated. Other implies neither English nor French and this is the base group.
The individuals who did not state their language most spoken at home are included
because they account for approximately 23% of the sample examined. One possible
reason for not stating their first language maybe because they are rebellious and they
may have access to illegal cigarettes, hence this variable may be a significant factor

with regard to when a person first tries a cigarette.
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3.3 Econometric Functional Form

Ordinary least squares can be used to examine a dependent variable equal to the
amount time an individual is at risk of an event taking place for the first time. Since
time at risk is always strictly positive the natural logarithm can be applied to this
dependent variable. Among individuals in the sample who have never smoked a
whole cigarette it is unclear what this dependent variable is equal to. This is called

right censoring.

In the field of duration analysis it is common to address right censoring by
examining an observation for each time period that the sample reports information
on. For example rather than working with just one observation that is equal to ten
years at risk, ten unique observations can be examined; one for each year. When: an
individual who is surveyed in the final cycle has not yet consumed a cigarette, when
an individual does not respond to a cycle for the first time, or when “Deceased/Out-
of-scope' is reported, the dependent variable is equal to zero for each one-year-time-
span and each cycle examined after which he or she is excluded due to right

censoring.

As stated in Section 3.2, the dependent variable identifies whether or not a
respondent has tried a whole cigarette for the first time. In order to examine the
probability of smoking initiation over a time span conditional on this not taking place

in the past (P) any functional form restricted between zero and one can be examined.
16



Probit, complementary log-log, and Cauchy functions are all viable alternatives and a
logit functional form is the most commonly applied in part because the parameters

have a relatively simple interpretation. The logit specification is:

P
In(ﬁ):ﬁo +ﬂlxl+,ﬁzxz+-"+ﬁkxk (1)

Where the dependent variable is the log odds of smoking a whole cigarette for the

first time, each X is an explanatory variable, and each B is parameter to be estimated.

After applying the exponential base, (1) becomes:

P
T ORA AKX A BX B @)

When the jth covariate is increased by 0 units, holding all other factors constant, the

odds is:

P

P :exp[,B0+,b’1X1+...+ﬁj(Xj+¢9)+...+,8ka] 3)
R Y]

=exp(f, + B X, +..c+ B X+t BX)EXD(B,*0)  (4)

This odds level can be used to calculate following odds ratio:

P
1-Ply o _ exp(f, + B X, +...+ B X +..+ B X ) exp(B;*0) S
P eXP(By + B Xyt B X+t BX,) ®)
1-Pl,,
_e0(5,*0) ©

For a dummy variable X j is equal to zero and 0 is equal to 1. When the jth

parameter is strictly positive, the odds ratio is greater than 1, when this parameter is
17



equal to 0 the odds ratio is equal to 1, and when the parameter is strictly less than

zero the odds ratio is strictly between 0 and 1.

Under a logit specification, if the kth explanatory variable enters this equation in
nature logarithmic form then a one percentage change in this covariate, holding all
other independent variables fixed, is associated with the following elasticity:

% Al)z kp =B (7)
When no functional form is applied to the kth explanatory variable, the associated
coefficient times 100 measures the percentage change in odds due to a one-unit
increase in the kth explanatory variable, holding all other independent variables

fixed. That is,

%A~

% =f,*100 ()

k

Complementary log-log and Prentice-Gloechler-Meyer (PGM) hazard models are
estimated are also utilized to examine the robustness of findings to different functional
forms and to allowing for gamma distributed unobserved heterogeneity. The
complementary log-log model is:

P=1-exp(—exp(f, + BX,+ X, +...+ S X)) 9)

Where each X is an explanatory variable, and each [ is parameter to be estimated. Under a

PGM hazard model the baseline hazard is gamma distributed with a mean of one across

18



individuals.

4. Results

4.1 Descriptive Statistics

Among the 9,744 respondents 6,587 of them smoked a cigarette for the first time
prior to or on the final survey date. Figure 1 plots the number of people who smoke a
whole cigarette for the first time at each age level and very few of them do this
before turning 10 years old. This line is quite steep from age 11 to 15 and then
declines quickly. This line also peaks at age levels 20 and 25. After 26 years old few

people smoke a cigarette for the first time.

Figure 1: The number of people who smoke the first whole cigarette at each age

level
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Table 1 Descriptive statistics of time constant explanatory variables

Mean Std. Min | Max
Dev.
Language spoken most often at home
English 0.611 0.487 0 1
French 0.155 0.362 0 1
Both English and French 0.006 0.076 0 1
Other (not English or French) 0.04 0.196 0 1
Not Stated 0.188 0.391 0 1
Gender
Male 0.475 0.499 0 1
Female 0.525 0.499 0 1
Province
Newfoundland 0.078 0.268 0 1
Prince Edward Island 0.022 0.147 0 1
Nova Scotia 0.062 0.242 0 1
New Brunswick 0.07 0.255 0 1
Quebec 0.189 0.391 0 1
Ontario 0.187 0.39 0 1
Manitoba 0.068 0.251 0 1
Saskatchewan 0.056 0.23 0 1
Alberta 0.095 0.293 0 1
British Columbia 0.174 0.379 0 1
Marital Status
Married 0.316 0.465 0 1
Widowed 0.003 0.058 0 1
Separated or divorced 0.056 0.229 0 1
Single 0.625 0.484 0 1

Note: This table is based on the 9,744 individuals examined in the final results.

Table 1 reports descriptive statistics of time constant explanatory variables and Table
2 reports descriptive statistics for each explanatory variable except for the age
crossed with decade born covariates. The final set of results discussed below is based
on 9,744 individuals and their 152,557 observations. Table 1 reports information on
these individuals and Table 2 reports information on all these observations. Table 8
in the Appendix reports information on the entire sample. Furthermore Table 10 in
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Table 2 Explanatory Variable Descriptive Statistics

Mean Std. Min | Max
Dev.

Natural Logarlthm of the Real 3915 0343 | 3.420 | 4.827
Cigarette Price Index
Language spoken most often at home

English | 0.611 0.487 0 1

French | 0.148 0.355 0 1

Both English and French | 0.006 0.078 0 1

Other (neither English nor French) 0.05 0.217 0 1

Not Stated | 0.185 0.388 0 1

Male | 0.456 0.498 0 1
Province

Newfoundland | 0.075 0.263 0 1

Prince Edward Island | 0.023 0.148 0 1

Nova Scotia | 0.059 0.236 0 1

New Brunswick | 0.069 0.253 0 1

Quebec | 0.183 0.386 0 1

Ontario | 0.192 0.394 0 1

Manitoba | 0.071 0.256 0 1

Saskatchewan | 0.055 0.228 0 1

Alberta | 0.098 0.297 0 1

British Columbia | 0.176 0.381 0 1
Marital Status

Married | 0.353 0.478 0 1

Widowed | 0.004 0.065 0 1

Separated or divorced | 0.058 0.233 0 1

Single | 0.585 0.493 0 1

Some Post-secondary | 0.091 0.287 0 1
Cycle and Province

Pre-Cycle, All Provinces | 0.915 0.278 0 1

Cycle 1,PeNsNbQuOn | 0.010 0.102 0 1

Cycle 1,NfMaSaAlBc | 0.011 0.106 0 1

Cycle 2,PeNsNbQuOn | 0.010 0.101 0 1

Cycle 2,NfMaSaAlBc | 0.011 0.104 0 1

Cycle 3,PeNsNbQuOn | 0.010 0.100 0 1

Cycle 3,NfMaSaAlIBc | 0.011 0.104 0 1

Cycle 4,PeNsNbQuOn | 0.010 0.100 0 1

Cycle 4,NfMaSaAIBc | 0.011 0.103 0 1
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the Appendix reports descriptive information for each time constant explanatory

variable and for the entire sample.

Figure 2 Real Cigarette price index from 1949 to 1994
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Figure 2 plots the real cigarette price index from 1949 to 1994. From 1949 to 1977, a
country wide real cigarette price index is utilized because provincial price

information is not available. This variable is approximately equal to 50 from 1949 to
1953, the trend after this point is a fluctuation around 40. From 1978 to 1994, the real

cigarette price index for each province is utilized. For all provinces this variable
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remains around 40 from 1978 to 1980 after which it increases sharply and reaches a
maximum in 1992 or 1993. As mentioned above taxes on cigarettes decreased in
February, 1994 in some provinces, and hence the price dramatically dropped. Around
this period of time policy makers also attempted to close cigarette smuggling
markets. For the provinces of Prince Edward Island, Nova Scotia, New Brunswick,
Quebec and Ontario, this variable declines by more than 30 from 1993 to 1994. For
the provinces of Newfoundland, Manitoba, Saskatchewan, Alberta and British
Columbia, this variable declines by less than 15 units between 1993 and 1994. Ever
since the price started to rise in the 1980s it has been relatively high in
Newfoundland and relatively low in Ontario. This suggests that the price variable

may be correlated with the Newfoundland indicator.

Table 3 lists discrete hazards based on a logit model that includes just the age crossed
with decade born covariates and Figure 3 is a bar chart of the hazard per thousand for
each decade of birth. By definition discrete hazard rate is the probability of trying a
cigarette for the first time conditional on this not happening in the past. Table 3
reports the hazard per thousand individuals for each age/decade born category. The

symbol in the top left corner of each cell reports the highest hazard for each row.

Generally, the hazard of smoking a cigarette for the first time for each decade born
rises when going from age group 4 to 7 up to age group 16 to 19, then declines

dramatically thereafter. For the age group 4 to 7, the hazard is clearly higher in 1940s
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compared to the other decades. In contrast for individuals between 8 and 11 years old
the hazard is almost the same for each decade born. Among individuals between 12
and 15 years old the hazard is highest among those who were born in the 1960s and
lowest among those born in the 1940s. For each decade born the hazard is highest
when individuals are between 16 and 19 years old and the highest hazard is among

individuals in this age group and born in the 1940s.

Table 3 The hazard per thousand for each age and decade born category

decade born
(calendar years)
age 1940s 1950s 1960s 1970s
a7l Y 3.7 1.9 1.9 1.4
(1949-1956) | (1954-1966) | (1964-1976) | (1974-1986)
811 14 14.3 146 V148
(1953-1960) | (1958-1970) | (1968-1980) | (1978-1990)
1915 96.2 1134 | N 1204 112.4
(1957-1964) | (1962-1974) | (1972-1984) | (1982-1994)
16.19 N 1414 137.6 140.8 124.7
(1961-1968) | (1966-1978) | (1976-1988) | (1986-1994)
sooa| V755 59.4 21.6 317
(1965-1973) | (1970-1983) | (1980-1993) | (1990-1994)
ssog| V365 10.7 9.1 ]
(1970-1978) | (1975-1988) | (1985-1994)
30.34 2.2 42| N 5.7 )
(1975-1983) | (1980-1993) | (1990-1994)
35 39 V 22 1.5 ] ]
(1980-1988) | (1985-1994)
10.44 22| W 6.1 ) )
(1980-1988) | (1985-1994)
3.8
45-49 (1990-1994) ) ) )

Note: There is a symbol ‘\” in the top left corner of the cell that reports the highest

hazard rate for each row.
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Figure 3 The hazard per thousand for each decade of birth
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Table 4 lists the survival rate per thousand for each age group and they are based on
the hazards in Table 3. The survival rate is the probability of never smoking a
cigarette up until and including the end of an age level. For example, among every
thousand individuals born in the 1940s who have turned four years old, once they
have finished being seven years old 985 are predicted to have never tried a cigarette.
The survival rate to the end of seven years old is higher among those born in more
recent decades. For the age group 8 to 11, there is no significant difference between
the survival rates across the decades born. For each decade born the survival rate
declines dramatically from the end of 15 years old to the end of 19 years old and the
highest values are among those born in 1940s and 1970s respectively. Interestingly,

for the age group 20 to 24, the survival rate among those born in the 1940s is lower
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than among those born in other decades, suggesting only 228 individuals per
thousand at risk after turning twenty years old have not smoked for the first time; the
survival rate among those born in the 1970s is highest at 291. For the remaining age

groups, survival rates decrease slowly as each birth cohort ages.

Table 4 Survival rate per thousand for each age and decade born category

decade born
(calendar years)
age 1940s 1950s 1960s 1970s
47 985.3 992.3 9922 | 9946
(1949-1956) | (1954-1966) | (1964-1976) | (1974-1986)
811 931.1 936.9 935.7 | V9371
(1953-1960) | (1958-1970) | (1968-1980) | (1978-1990)
g | V6214 578.9 560.2 581.6
(1957-1964) | (1962-1974) | (1972-1984) | (1982-1994)
16.19 337.6 320.3 3054 | N 3414
(1961-1968) | (1966-1978) | (1976-1988) | (1986-1994)
20-24 228 235.8 2738 N 290.6
(1965-1973) | (1970-1983) | (1980-1993) | (1990-1994)
25 2 189.3 2235| N 2616 ]
(1970-1978) | (1975-1988) | (1985-1994)
30.34 187.2 2188 V2542 ]
(1975-1983) | (1980-1993) | (1990-1994)
35 39 1852 2172 ] ]
(1980-1988) | (1985-1994)
10-44 1832 v 2106 ) ]
(1985-1993) | (1990-1994)
179.7
45-49 (1990-1994) ) ) )

Note: There is a symbol ‘\” in the top left corner of the cell that reports the highest
hazard rate for each row.

In general people born in 1940s have the lowest likelihood of never smoking a

cigarette within the age ranges examined and this is associated with calendar years

from the 1950s to the 1990s. In contrast those born in the 1970s have the highest
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likelihood of never smoking a cigarette and this is associated with calendar years

from 1970s to 1990s. Among individuals who do smoke a cigarette for the first time

those born more recently tend to do so at age level 8 to 15 than in the past.

4.2 Regression Results

Table 5 Hazard Per Thousand

decade born
(calendar years)
age 1940s 1950s 1960s 1970s
47 05| 09| 0.9 0.7
(1949-1956) | (1954-1966) | (1964-1976) | (1974-1986)
8.11 6.3 65| 69| 6.9
(1953-1960) | (1958-1970) | (1968-1980) | (1978-1990)
. 45.3 55.0 | 61.7 52.0
(1957-1964) | (1962-1974) | (1972-1984) | (1982-1994)
16-19 723 725 N 752 56.5
(1961-1968) | (1966-1978) | (1976-1988) | (1986-1994)
o0a| Vo 424 37.3 11.7 16.1
(1965-1973) | (1970-1983) | (1980-1993) | (1990-1994)
09| V209 6.3 4.6 ]
(1970-1978) | (1975-1988) | (1985-1994)
30.34 1.2 22| A 32 ]
(\}975-1983) (1980-1993) |  (1990-1994)
1.2 1.0
35-39 (1980-1988) (V1985-1994) i )
1.0 5.1
40-44 (1985-1993) |  (1990-1994) i )
4.3
45-49 1 (1990-1904) J J J

Note: There is a symbol “\” in the top left corner of the cell that reports the highest
hazard rate for each row.

Table 5 lists hazards per thousand based on a logit model and all of the explanatory
variables and Figure 4 shows the hazard per thousand for each decade of birth. These

hazards are predicted with each dummy variable set to 0 except the age crossed with
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Hazard rate

Hazard rate

decade born covariates, and the real cigarette price index is set to its average value.
These hazards are associated with individuals: whose first language is neither
English nor French, live in British Columbia, who are single rather than married, and
who have not experienced post-secondary education, female, who smoked before

cycle 1 collected.

Figure 4 The hazard per thousand for each decade of birth
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Similar to Table 3, the hazard rate for each decade born increases sharply within the
age range of 12 to 15, peaks at 16 to 19, then declines quickly thereafter. For the age
group 4 to 7, the hazard for each decade is quite low. For individuals between 8 and
11 years old the hazard is almost the same for each decade born. Among individuals
between 12 and 15 years old the hazard is highest among those who were born in the

1960s and lowest among those born in the 1940s. The hazard for each decade born
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reaches a maximum within the age range of 16 to 19. Within this age range and
among those born in the 1940s, 1950s or 1960s more than 70 individuals per
thousand are predicted to smoke a cigarette for the first time. In contrast among those
who were born in the 1970s just 57 individuals per thousand are predicted to smoke a
cigarette for the first time. For the 20 to 24 and 25 to 29 age groups, the hazard
among those born in the 1940s is much higher than hazard among those born more

recently. The hazards are relatively low for the last three age groups.

Table 6 lists the survival rate per thousand for each age group, based on the hazards
in Table 4. For each decade born, the survival rate decreases slowly from the age
group 4 to 7 to the age group 12 to 15, then decreases significantly when moving into
the age range of 16 to 19, after which survival rates slowly decrease once again. For
the age groups 4 to 7 and 8 to 11 the survival rate for each decade is almost the same.
Among individuals between 12 and 15 years old the survival rate is highest among
those who were born in the 1940s, suggesting 808 individuals per thousand have not
smoked for the first time. In contrast for the age categories associated with being 25
or older those born in the 1940s have the lowest survival rate. This suggests that
many people born in the 1940s started smoking and most of them did so at an older

age level than those born more recently.

For the age group 16 to 19, the survival rate among individuals born in the 1960s is

lowest and only 550 individuals per thousand are predicted to remain at risk of

29



smoking a cigarette for the first time. The survival rate among individuals born in

1970s is highest and in particular 621 individuals per thousand at risk are predicted

to have not smoked for the first time. For the age group 20 to 24 the highest survival

rate is among those born in the 1970s and the lowest is among those born in the

1950s. For the 25 to 29 and 30 to 34 age groups, the survival rates among individuals

born in the 1960s are highest. For the remaining age groups, survival rates decrease

slowly.

Table 6 Survival Rate Per Thousand

decade born
(calendar years)
age 1940s 1950s 1960s 1970s
47| V9979 996.5 996.4 997.3
(1949-1956) | (1954-1966) | (1964-1976) | (1974-1986)
e1p| V9732 971.0 969.2 970.0
(1953-1960) | (1958-1970) | (1968-1980) | (1978-1990)
1o.qs| Y 8085 774.3 7514 783.3
(1957-1964) | (1962-1974) | (1972-1984) | (1982-1994)
16.19 598.8 573.1 5495 N 6208
(1961-1968) | (1966-1978) | (1976-1988) | (1986-1994)
2024 482.2 474.0 5182 N 5723
(1965-1973) | (1970-1983) | (1980-1993) | (1990-1994)
25 2 433.9 4592 | N 50639 ]
(1970-1978) | (1975-1988) | (1985-1994)
35 39 4287 | N 4519 ) ]
(1980-1988) | (1985-1994)
10-44 4265| N 4405 ) ]
(1985-1993) | (1990-1994)
4174
45-49 (1990-1994) i i ]

Note: There is a symbol “\” in the top left corner of the cell that reports the highest
survival rate for each row.

In general at age levels 16 or older those born more recently have a higher likelihood

of never smoking a cigarette within the age ranges examined and this is associated
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with calendar years after the 1960s. Among individuals who do smoke a cigarette for
the first time those born more recently tend to do so at younger age levels than in the

past and this is associated with calendar years from 1950s to 1990s.

Table 7 reports odds ratio estimates based on a logit model and all the explanatory
variables. As mentioned above by definition the odds of smoking a cigarette for the
first time is equal to the probability of this event divided by the probability that this
event does not take place. Furthermore an odds ratio compares the odds under two
different circumstances. As mentioned above Table 5 reports the age-decade born
hazards. Table 11 in the Appendix reports odds ratio for each age crossed with
decade born covariate and these are based on the same logit estimates. Table 6

reports the odds ratios for all other covariates.

The odds ratio associated with a one unit increase in the natural logarithm of the
cigarette price index is 1.331 and the associated parameter estimate is 0.286. This
estimate is significant at the 1% level. Furthermore a one standard deviation increase
in the real cigarette price index is associated with an odds ratio of 1.103. This odds

ratio suggests that a one standard deviation increase in price raises the odds by 10%.

People whose first language is neither English nor French are less likely to try
cigarettes compared to people whose first language is English, whose first language

is French, and whose first language is both English and French. These parameter
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Table 7 Odds Ratio

Odds Ratio P>|z|
Natural Logarithm of the Real .
Cigarette Price Index 1331 0.000
Other (neither English nor French) | Reference
English 1.999*** 0.000
French 2.093*** 0.000
Both English and French 1.845*** 0.001
Not Stated 2.039*** 0.000
Male | 1.159*** 0.000
British Columbia | Reference
Newfoundland 1.026 0.650
Prince Edward Island 0.876 0.163
Nova Scotia 1.074 0.238
New Brunswick 0.995 0.929
Quebec 1.030 0.604
Ontario 0.982 0.684
Manitoba 0.945 0.343
Saskatchewan 1.072 0.267
Alberta 0.961 0.456
Single | Reference
Married 1.077 ** 0.050
Widowed 0.958 0.839
Separated or divorced 1.330*** 0.000
Some Post-secondary 0.619*** 0.000
Pre-Cycle 1, All the Provinces | Reference
Cycle 1,PeNsNbQuOn |  0.683*** 0.002
Cycle 1,NfMaSaAlBc 0.914 0.422
Cycle 2,PeNsNbQuON |  0.324*** 0.000
Cycle 2,NfMaSaAlIBc | 0.506*** 0.000
Cycle 3,PeNsNbQuOn 0.194*** 0.000
Cycle 3,NfMaSaAlBc 0.285*** 0.000
Cycle 4,PeNsNbQuOn |  0.083*** 0.000
Cycle 4,NfMaSaAlBc | 0.083*** 0.000

Note: Significant at the 10% level is signified by *. Significant at the 5% level is
signified by **. Significant at the 1% level is signified by ***. PeNsNbQuOn stands
for the provinces of Prince Edward Island, Nova Scotia, New Brunswick, Quebec
and Ontario, NfMaSaAlBc stands for the provinces of Manitoba, Saskatchewan,
Alberta and British Columbia.
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estimates are each significant at 1%. Perhaps many of the people whose first
language is neither English nor French are immigrants and immigrants may be less

likely to start smoking than those born in Canada.

The male/female odds ratio of 1.159 suggests that males are more likely to initiate
smoking than females and the associated parameter estimate is significant at 1%.
This is consistent with some previous studies (Douglas and Hariharan, 1994, p.14;

Douglas, 1998, p.11) and gender differences are examined in more detail below.

None of the provincial parameter estimates are statistically significant. These
estimates suggest that people who live in Newfoundland, Nova Scotia, Quebec or
Saskatchewan are more likely to start smoking than people who live in British
Columbia. In contrast who live in Prince Edward Island, New Brunswick, Ontario,
Manitoba or Alberta are less likely to start smoking than those who live in British
Columbia. Since Nova Scotia has the highest odds ratio and Prince Edward Island
has the lowest, the null hypothesis that these two province parameter are the same is
tested, and there is little evidence to reject this hypothesis. This may indicate a weak
relationship between the likelihood of smoking a cigarette for the first time and the

province in which people reside.

As mentioned above, each person's marital status when surveyed is reported and

since we do not know when marriage, divorce, or the passing away of a spouse takes
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place these covariates are constant over time at risk. Compared to individuals who
are single, those who are married or separated/divorced have a higher risk of
initiation and these parameter estimates are statistically significant at 5% and 1%
respectively. One possible reason for the high risk among those who are
separated/divorced is that they may face more stress over their lifetime and not pay
as much attention to their health as individuals who have never married. Furthermore
widows are less likely to initiate smoking than those who are single and this

parameter estimate is statistically insignificant.

Many of the people surveyed at a young age will be in different marital
circumstances than when they are older and it would be valuable if people reported
when any marriages or separations took place. Since the marriage status reported in
the sample is time constant and marriage status typically changes over time, the full
set of parameter estimates is compared to those arrived at without the marital status
covariates which is reported in Table 12 in the Appendix. The exclusion of the
marriage covariates has little influence on the other findings. In general these
marriage covariates appear to be related to the likelihood of smoking initiation to

some degree.

The odds ratio for individuals who have completed some post-secondary education
as compared to those who have not is less than 1, which indicates that people with

higher levels of education are less likely to start smoking. This parameter estimate is
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significant at 1%. Perhaps individuals with higher education have a better
understanding of the relationship between health outcomes and smoking and they
may pay more attention to their health than those who have not experienced post-

secondary education.

Finally, in general, all of the cycle-region odds ratios are less than 1 and all but one
of the associated parameter estimates are statistically significant. For the provinces in
which taxes drop dramatically, the odds ratio is smaller than the remaining provinces
for each cycle. This indicates that individuals who never smoked before cycle 1 were
less likely to do so around the time that the price substantially fell and attempts were
made to close smuggling markets. This finding suggests that the closing of

smuggling markets had a stronger effect than the substantial drop in price.

Table 8 Likelihood Ratio Test

Log likelihood -22814.106
Number of obs 152,565
LR chi2(58) 9705.30
Prob>chi2 0.0000
Pseudo R2 0.1754

Table 8 reports a logit model likelihood ratio test under the null hypothesis that all of
the slope parameters are equal to zero. This suggests that the slope parameter
estimates are statistically significant and in the future this log likelihood can be

compared to any others arrived at with other sets of covariates.
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To examine the robustness of findings to different functional forms and to allowing
for gamma distributed unobserved heterogeneity complementary log-log and
Prentice-Gloechler-Meyer (PGM) hazard models are estimated. Under this PGM
hazard model as the gamma variance parameter approaches zero a complementary

log-log model is approached.

Table 13 in the Appendix reports odds ratios arrived at under a complementary log-
log model and with all the explanatory variables. Under a complementary log-log
model the likelihood of starting smoking increases as the price increases and people
whose first language is neither English nor French are less likely to smoke than
others. Males are also found more likely to initiate smoking than females, and people
who are separated or divorced have higher likelihood on smoking for the first time
than single people. Next, people with higher education are less likely to initiate
smoking. Finally people who never smoked before cycle 1 were less likely to do so
around the time that the price abruptly declined and attempts were made to close
smuggling markets. All these findings are similar to those arrived at under a logit

model.

Under a PGM hazard model the baseline hazard is gamma distributed across
individuals and with all of the covariates included convergence to a maximum of the
likelihood function is a problem. This indicates that the log likelihood function is

rather flat. When the first language covariates are omitted convergence remains a
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problem. This happens repeatedly for each set of covariates except for the cycle-
region indicators. One reason for this convergence problem is that regardless of the
maximum likelihood starting values the gamma variance parameter estimate

approaches zero.

As mentioned above convergence is not a problem when the cycle-region covariates
are omitted and all other covariates are included. Furthermore the same maximum is
arrived at with a few different sets of maximum likelihood starting values. The log
gamma variance estimate is -0.262 and the gamma variance is 0.770. This implies a
bell shaped gamma distribution that is right-skewed. This finding suggests the

importance of including the cycle-region covariates.

In order to further examine gender differences with regard to smoking for the first
time a logit model with a male and female parameter for each covariate including the
intercept is estimated. Under this set of estimates there is strong statistical evidence
to reject the null hypothesis that each male parameter is equal to each female
parameter. For each of the variables crossed with the male indicator test that the
associated parameters are each equal to zero and the results suggest that there is
sufficient evidence to reject this null hypothesis. This may indicate gender

differences under a number of different circumstances.
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These same estimates are arrived at by separately examining the sample of males and
the sample of females. While there are statistically significant gender differences
associated with covariates many of the findings are similar to the main results
discussed above. In particular: likelihood of smoking for the first time increases as
the price increases; individuals who are separated or divorced have higher likelihood
of smoking for the first time than those who are single; people whose first language
is neither English nor French are less likely to start smoking than others; individuals
who never smoked before cycle 1 were less likely to do so around the time that the

price abruptly declined and attempts made to close smuggling markets.

While several of the findings are similar among males and females there are also
some differences. For the age crossed with decade born covariates, the odds is
generally lower among women than among men. This suggests that women are less
likely to smoke for the first time than men in each age group and in each decade of
birth. Furthermore the price odds ratio among women is higher than among men. In
addition, among women the separated/divorced odds ratio is slightly higher. With
regard to education, women who have higher education are less likely to start

smoking than men who have higher education.
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5. Conclusion

In this paper, the object is to examine the factors that may influence the likelihood of

smoking initiation. Some important results can be summarized as follows.

After statistically controlling for variation in other factors the hazard of smoking for
the first time is particularly high for the age groups 12 to 15 and 16 to 19. Up to age
15 those born in the 1940s are the most likely to have never smoked a cigarette and
this is associated with calendar year before the 1960s. In contrast at older age levels
those born more recently are the most likely to have never smoked a cigarette and
this is associated with calendars year from the 1960s to the 1990s. Among those who
report smoking a cigarette for the first time those born after the 1940s tend to have
done so at younger age levels and this is associated with calendar years from the

1950s to the 1990s.

Cigarette price can influence the likelihood of smoking initiation. As cigarette price
increases the likelihood of smoking for the first time also increases. One possibility
is that the increasing price of cigarettes in Canada encouraged more cigarette
smuggling, in turn, cigarette smuggling led to the decreasing of the real purchase
price. The positive coefficient may also be explained by a declining cigarette tax:
even though the real cigarette price index was increasing, the real purchase price was

declining. On the other side, the abrupt drop of cigarette price and attempts made to
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close smuggling markets decreases the likelihood of smoking for the first time.
Furthermore the closing of smuggling markets had a stronger effect than the

substantial drop in price.

With regard to education, people with higher education are less likely to initiate
smoking. However, it is also possible that individuals’ smoking behavior lowers how
far they go in school. For example, if an individual smoked his/her first cigarette at a
very early age, his/her probability of drinking alcohol and taking drugs may also be
high; in this situation their academic performance maybe become worse and the
education level of the individual may be affected. This could be the subject of future

research.

In addition, immigrants may be less likely to start smoking than those born in
Canada. It is possible that unobservable cultural differences lead to this result.
Maybe certain cultural context value more or less certain behavior. For example, one

culture values health more, while another one might put a high value on being happy.

Males are more likely to initiate smoking than females. Perhaps in general males
have a different degree of risk aversion than females. Another possibility is that
females pay more attention to their appearance compared to male and they may not

want their teeth getting yellow by smoking.
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Provincial differences indicate a relatively weak relationship with the likelihood of
smoking a cigarette for the first time compared to the other findings. This may
indicate that policy makers do not need to concentrate on a specific province when

making policy.

Furthermore, people who are separated or divorced when surveyed are more likely to
smoke for the first time compared to those who are single. Separation or divorce may
be associated with individuals’ personality or habits that were formed when they
were young. For example, individuals who are separated/divorced may experience
social barriers and they may have trouble getting along with others, or they may have
been heavy drinkers and they were abandoned by their spouses and children. Hence,
they may face more stress over their lifetime and not pay as much attention to their
health as individuals who have never married. For these reasons they are more likely

to smoke for the first time than those who are single

This paper examines first cigarette smoking which is rare in the area of smoking
research, but it is useful for further analysis. First, with people who have smoked for
the first time, it is helpful to research and predict their behavior. They may keep on
smoking and this might motivate them to try alcohol or drugs, or they might not want
to smoke cigarettes any more. Second, in future research it may be informative to
examine when people quit including the age at which a person is likely to smoke for

the first time as an explanatory variable. Third, there are some other potential
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research directions based on this data set. For instance, in the future it may be
attractive to explore the transitions from occasional smoker or daily smoker to

quitter.
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Appendix

Table 9 Descriptive statistics of explanatory variables for all possible

observation

Variable Obs Mean | Std. Dev. | Min Max

Natural Logarithm of the Real | -, 309 | 3879 0.31| 3.42 | 4.8266
Cigarette Price Index
Language spoken most often
at home

English 329,000 0.576 0.494 0 1

French 329,000 0.135 0.342 0 1

Both English and French 329,000 0.007 0.083 0 1

Other (neither English nor 329,000 0.048 0.213 0 1
French)

Don't know 329,000 0 0.021 0 1

Refused 329,000 0.001 0.036 0 1

Not Stated 329,000 0.232 0.422 0 1

Male 329,000 0.354 0.478 0 1
Province

Newfoundland 329,000 0.064 0.245 0 1

Prince Edward Island 329,000 0.024 0.154 0 1

Nova Scotia 329,000 0.062 0.241 0 1

New Brunswick 329,000 0.076 0.264 0 1

Quebec 329,000 0.179 0.383 0 1

Ontario 329,000 0.193 0.395 0 1

Manitoba 329,000 0.07 0.255 0 1

Saskatchewan 329,000 0.069 0.254 0 1

Alberta 329,000 0.084 0.277 0 1

British Columbia 329,000 0.179 0.383 0 1
Marital Status

Married 329,000 0.403 0.491 0 1

Widowed 329,000 0.218 0.413 0 1

Separated or divorced 329,000 0.064 0.244 0 1

Single 329,000 0.315 0.464 0 1

Some Post-secondary 329,000 0.09 0.286 0 1
Cycle and Province

Pre-Cycle 1, All Provinces 329,000 0.94 0.238 0 1

Cycle 1,PeNsNbQuOn 329,000 0.007 0.085 0 1

Cycle 1,NfMaSaAlBc 329,000 0.008 0.09 0 1
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Cycle 2,PeNsNbQuOn 329,000 0.007 0.084 0 1
Cycle 2,NfMaSaAlBc 329,000 0.008 0.089 0 1
Cycle 3,PeNsNbQuOn 329,000 0.007 0.084 0 1
Cycle 3,NfMaSaAlBc 329,000 0.008 0.088 0 1
Cycle 4,PeNsNbQuOn 329,000 0.007 0.084 0 1
Cycle 4, NfMaSaAlBc 329,000 0.008 0.088 0 1
age4-7,1940s 329,000 0.075 0.263 0 1
age4-7,1950s 329,000 0.02 0.142 0 1
age4-7,1960s 329,000 0.025 0.156 0 1
age4-7,1970s 329,000 0.067 0.25 0 1
age8-11,1940s 329,000 0.073 0.26 0 1
age8-11,1950s 329,000 0.02 0.14 0 1
age8-11,1960s 329,000 0.024 0.154 0 1
age8-11,1970s 329,000 0.066 0.248 0 1
agel2-15,1940s 329,000 0.067 0.25 0 1
agel2-15,1950s 329,000 0.017 0.128 0 1
agel2-15,1960s 329,000 0.02 0.141 0 1
agel2-15,1970s 329,000 0.058 0.233 0 1
agel6-19,1940s 329,000 0.048 0.213 0 1
agel6-19,1950s 329,000 0.009 0.095 0 1
agel6-19,1960s 329,000 0.011 0.102 0 1
agel6-19,1970s 329,000 0.032 0.177 0 1
age20-24,1940s 329,000 0.041 0.198 0 1
age20-24,1950s 329,000 0.007 0.084 0 1
age20-24,1960s 329,000 0.009 0.095 0 1
age20-24,1970s 329,000 0.015 0.12 0 1
age25-29,1940s 329,000 0.034 0.181 0 1
age25-29,1950s 329,000 0.006 0.077 0 1
age25-29,1960s 329,000 0.009 0.096 0 1
age30-34,1940s 329,000 0.031 0.174 0 1
age30-34,1950s 329,000 0.006 0.076 0 1
age30-34,1960s 329,000 0.005 0.073 0 1
age35-39,1940s 329,000 0.030 0.170 0 1
age35-39,1950s 329,000 0.006 0.08 0 1
age40-44,1940s 329,000 0.029 0.168 0 1
age40-44,1950s 329,000 0.002 0.046 0 1
age45-49,1940s 329,000 0.029 0.167 0 1

Age 50 or Older 329,000 0.108 0.310 0 1

Age First Smoked Missing 329,000 0.001 0.033 0 1
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Table 10 Descriptive statistics of time constant explanatory variables

Mean Std. Min Max
Dev.
Language spoken most often at home
English 0.593 0.491 0 1
French 0.144 0.351 0 1
Both English and French 0.007 0.082 0 1
Other (not English or French) 0.039 0.193 0 1
Not Stated 0.217 0.412 0 1
Gender
Male 0.453 0.498 0 1
Female 0.547 0.498 0 1
Province
Newfoundland 0.070 0.255 0 1
Prince Edward Island 0.023 0.149 0 1
Nova Scotia 0.063 0.242 0 1
New Brunswick 0.073 0.261 0 1
Quebec 0.184 0.388 0 1
Ontario 0.186 0.389 0 1
Manitoba 0.068 0.252 0 1
Saskatchewan 0.064 0.245 0 1
Alberta 0.086 0.280 0 1
British Columbia 0.183 0.386 0 1
Marital Status
Married 0.388 0.487 0 1
Widowed 0.125 0.331 0 1
Separated or divorced 0.067 0.250 0 1
Single 0.419 0.493 0 1

Note: This table is based on the 15,804 individuals examined in the final results.
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Table 11 Odds ratio of age and decade born based on logit model

decade born
(calendar years)
age 1940s 1950s 1960s 1970s
a7l Y 1.0 0.6 0.6 0.4
(1949-1956) | (1954-1966) | (1964-1976) | (1974-1986)
811 4.0 4.1 441 N 44
(1953-1960) | (1958-1970) | (1968-1980) | (1978-1990)
1915 30.1 370 N 417 34.9
(1957-1964) | (1962-1974) | (1972-1984) | (1982-1994)
19| V495 49.6 51.7 38.0
(1961-1968) | (1966-1978) | (1976-1988) | (1986-1994)
sooa| V281 24.6 7.5 10.4
(1965-1973) | (1970-1983) | (1980-1993) | (1990-1994)
ssog| V135 4.0 2.9 )
(1970-1978) | (1975-1988) | (1985-1994)
30.34 0.8 14| 2.1 )
(1975-1983) | (1980-1993) | (1990-1994)
a5.39| ¥ 0.7 0.6 ] ]
(1980-1988) | (1985-1994)
40-44 07| v 33 ) ]
(1980-1988) | (1985-1994)
2.7
45-49 (1990-1994) ) ) )

Note: There is a symbol ‘\” in the top left corner of the cell that reports the highest
odds ratio for each row.
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Table 12 Logit regression results without marital status variables

Odds Ratio P>|z|

Age and decade born
age4-7,1950s 0.538 0.187
age4-7,1960s 0.548 0.185
age4-7,1970s 0.382 0.022
age8-11,1940s 3.981 0.001
age8-11,1950s 4.018 0.000
age8-11,1960s 4.185 0.000
age8-11,1970s 3.991 0.000
agel2-15,1940s 29.976 0.000
agel2-15,1950s 35.989 0.000
agel2-15,1960s 39.510 0.000
agel2-15,1970s 31.712 0.000
agel6-19,1940s 49.045 0.000
agel6-19,1950s 48.171 0.000
age 16-19,1960s 48.927 0.000
agel6-19,1970s 34.832 0.000
age20-24,1940s 27.954 0.000
age20-24,1950s 23.780 0.000
age20-24,1960s 7.160 0.000
age20-24,1970s 9.680 0.000
age25-29,1940s 13.346 0.000
age25-29,1950s 3.917 0.002
age25-29,1960s 2.833 0.017
age30-34,1940s 0.780 0.816
age30-34,1950s 1.376 0.54
age30-34,1960s 2.034 0.188
age35-39,1940s 0.738 0.776
age35-39,1950s 0.625 0.497
age40-44,1940s 0.654 0.692
age40-44,1950s 3.211 0.065
age45-49,1940s 2.768 0.143

Other (neither English nor French)
English 2.008 0.000
French 2.085 0.000
Both English and French 1.872 0.001
Not Stated 2.051 0.000
Male 1.149 0.000

British Columbia
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Newfoundland 1.028 0.629

Prince Edward Island 0.874 0.156

Nova Scotia 1.073 0.245

New Brunswick 1.003 0.961

Quebec 1.040 0.493

Ontario 0.985 0.725

Manitoba 0.948 0.372

Saskatchewan 1.080 0.218

Alberta 0.964 0.484

Some Post-secondary 0.616 0.000
Cycle and Province

Cycle 1,PeNsNbQuOn 0.681 0.002

Cycle 1,NfMaSaAlBc 0.898 0.338

Cycle 2,PeNsNbQuOn 0.323 0.000

Cycle 2,NfMaSaAlBc 0.498 0.000

Cycle 3,PeNsNbQuOn 0.194 0.000

Cycle 3,NfMaSaAlBc 0.280 0.000

Cycle 4,PeNsNbQuOn 0.083 0.000

Cycle 4,NfMaSaAlBc 0.081 0.000

_cons 0.001 0.000
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Table 13 Complementary log-log regression results

Odds Ratio P>|z|
Natural Logarithm of the Real

Ci%arette Price Index 0.270"* 0.000

Age and decade born Reference
age4-7,1950s -0.595 0.205
age4-7,1960s -0.557 0.219
age4-7,1970s -0.858 0.041
age8-11,1940s 1.378*** 0.001
age8-11,1950s 1.408*** 0.000
age8-11,1960s 1.471*** 0.000
age8-11,1970s 1.478%** 0.000
agel2-15,1940s 3.353*** 0.000
agel2-15,1950s 3.546*** 0.000
agel2-15,1960s 3.660*** 0.000
agel2-15,1970s 3.491*** 0.000
agel6-19,1940s 3.819*** 0.000
agel6-19,1950s 3.823*** 0.000
age 16-19,1960s 3.860*** 0.000
agel6-19,1970s 3.575*** 0.000
age20-24,1940s 3.286*** 0.000
age20-24,1950s 3.156*** 0.000
age20-24,1960s 1.999%*** 0.000
age20-24,1970s 2.320*** 0.000
age25-29,1940s 2.577*** 0.000
age25-29,1950s 1.383** 0.002
age25-29,1960s 1.067 0.014
age30-34,1940s -0.242 0.821
age30-34,1950s 0.335 0.518
age30-34,1960s 0.719 0.181
age35-39,1940s -0.301 0.778
age35-39,1950s -0.464 0.502
age40-44,1940s -0.427 0.690
age40-44,1950s 1.169 0.063
age45-49,1940s 0.994 0.151

Other (neither English nor French) Reference
English 0.667*** 0.000
French 0.711*** 0.000
Both English and French 0.591*** 0.001
Not Stated 0.684*** 0.000
Male 0.137*** 0.000

British Columbia Reference
Newfoundland 0.027 0.617
Prince Edward Island -0.124 0.168
Nova Scotia 0.068 0.235
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New Brunswick -0.003 0.955
Quebec 0.028 0.595
Ontario -0.016 0.708
Manitoba -0.051 0.370
Saskatchewan 0.066 0.265
Alberta -0.036 0.474
Single Reference
Married 0.072* 0.044
Widowed -0.041 0.836
Separated or divorced 0.268*** 0.000
Some Post-secondary -0.469*** 0.000
Cycle and Province Reference
Cycle 1,PeNsNbQuOn -0.363** 0.003
Cycle 1,NfMaSaAlBc -0.088 0.407
Cycle 2,PeNsNbQuOn -1.087*** 0.000
Cycle 2,NfMaSaAlBc -0.655*** 0.000
Cycle 3,PeNsNbQuOn -1.591%** 0.000
Cycle 3,NfMaSaAlBc -1.217*** 0.000
Cycle 4,PeNsNbQuONn -2.433*** 0.000
Cycle 4,NfMaSaAlBc -2.443*** 0.000
_cons -7.478%** 0.000
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