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ABSTRACT

In comparison with Canada as a whole, British
Columbians are average consumers of beer per adult, but
are above average consumers of the more potent wines and
spirits. In terms of pure alcohol equivalency per adult
therefore, B.C. often tops the remaining provinces.

There has been little investigation of the
determinants of alcohol consumption in B.C. However, some
studies do exist for both Canada and abroad. This thesis
extends the methodology of these studies to an analysis
of alcohol consumption in B.C. The B.C. results are then
compared with those for other jurisdictions, with extra
attention being paid to the results obtained by the
Canadian studies.

Three demand equations are specified, one to explain
the per adult consumption of each of beer, wine and
spirits. The model is multiplicative and Ordinary Least
Squares regression analysis is applied throughout. The
analysis gives special attention to the derivation of
price and income elasticities. Due to the importance of
habit persistence the multiplicative model utilized is a

variation of the stock adjustment model. Specifically,
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alcohol consumption is assumed to be continually
adjusting to some long run equilibrium value with habit
persistence impeding this ongoing process.

Multicollinearity is found to be a major problem and
therefore ridge regression is used. Variables whose
coefficient estimates carry high standard errors and/or
unexpected signs and are not subject to considerable
multicollinearity are then excluded from the three
equations. Final specifications are decided upon, each of
which is different for the three beverages analyzed.

In all three equations, robust parameter estimates
with the expected signs are obtained for own-price,
income, the beer strike variable, and lagged consumption.
The immigrants variable is also an apparently important
influence on consumption in the negative direction. The
legal drinking age dummy carries the expected positive
sign and is statistically discernible in the wine and
spirits equations. The only apparently significant
cross-price effect in the expected direction is that for
wine price in the spirits equation. The time trend
variable remains only in the wine model, and possesses a
positive sign. The inflation and unemployment variables
only have statistically identifiable effects on spirits
consumption, the former being positive and the latter

negative.



(iv)

The respective estimated short run own-price
elasticities are -0.43, -0.75, and -0.26 for beer, wine,
and spirits. Income elasticities are 0.12, 0.64, and
0.18. The spirits own-price estimate is very low in
comparison with most of those calculated elsewhere. The
other elasticity estimates above and all of the remaining
results are in general accordance with other studies.

Examiners:

. "J. Schaafsma
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CHAPTER I: INTRODUCTION

In 1980 Canada ranked 16th out of 35 selected
industrialized countries in terms of absolute alcohol
consumption per capita, with 9.1 litres of pure alcohol
being consumed for every man, woman, and child. France
ranked first with a figure of 14.8 litres. South Africa
was last, consuming 3.8 litres per capita (Health and
Welfare Canada, 1984, p. 13). By international standards
Canadians are therefore not particularly heavy drinkers.

British Columbians, though, are heavier drinkers
than other Canadians, with 1980 consumption by those aged
15 years and over at 13.5 litres per adult compared to
the Canadian figure of 11.3 litres.

Indeed, throughout the 1970's, B.C.'s per adult
consumption was continually in the area of two litres in
excess of the national average and only the two
Territories consistently outpaced B.C. with this dubious
achievement. (During the latter half of the decade
Alberta more or less matched B.C.'s consumption,
however.) Breaking down total British Columbia alcohol
consumption by type of beverage, we find that in relation
to Canada as a whole, residents of this province are
average consumers of beer but are quite high consumers of
the more potent spirits and wine. Again examining the
period 1970-80, B.C.'s beer consumption in terms of pure

alcohol was usually slightly lower on a per adult basis
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than was the case for Canada overall, but by 1980 the
amounts for both jurisdictions were an identical 5.7
litres. However, spirits consumption during the 1970's
exceeded the national average by at least 1.5 litres of
pure alcohol annually. In 1980 the figure was 5.7 litres
for B.C. compared to Canada's 4.2 litres. During the
decade adult wine consumption in the province was also
consistently in excess of the national average, in
amounts varying from 0.2 litres to 0.8 litres pure
alcohol-equivalent per adult. For example, in 1980
average B.C. pure alcohol consumption in the form of wine
was 2.1 litres per adult versus 1.4 litres for Canada.
The bottom line is that while in absolute terms beer is
almost as popular in B.C. as in the remainder of the
country, the higher alcohol-content beverages comprising
the spirits and wine categories are more popular among
B.C. drinkers than is the case for Canadian drinkers
overall (Health and Welfare Canada, 1984, pp. 15-23).
B.C.'s higher than average propensity to consume
alcohol is not without its consequences. During the
two-year period 1979-80, the alcohol-related death rate
per 100,000 in the province was 23.0 compared to 14.4 for
Canada. In 1979 and 1980 the death rates from chronic
liver disease and cirrhosis for the population aged 20

and over in Canada were 15.2 and 13.5 per 100,000
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respectively; the corresponding rates for B.C. are the
highest in Canada in both years, being 25.4 and 26.4.
Finally, in a Canada Health Survey for 1978-79,
respondents who were current drinkers were asked to
identify whether during the 12 months before the survey,
their drinking has played a part in a number of specified
problems. In B.C., 12.4% of the respondents reported that
at least one problem was associated with their
consumption of alcoholic beverages, this proportion being
the second highest of all the provinces and considerably
higher than the Canadian rate of 9.7%. (Health and
Welfare Canada, 1984, pp. 37-50).

During the 1980's per adult consumption of alcoholic
beverages has been on a marked downward trend in B.C., as
well as in the rest of Canada and the U.S.l However,
B.C.'ers continue to be among Canada's highest consumers
of alcoholic beverages.2

To date, not a great deal of effort has been made to
quantify the relevant determinants of the public's
consumption of alcoholic beverages in Canada. Moreover,
there are no studies for the B.C. market alone.3 This is
surprising since the consumption, sales, and dis-
tribution of alcoholic beverages in Canada comes under
provincial jurisdiction. A contribution to public

policy-making in B.C. could therefore be made through the
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investigation of just how the demand for beer, wine, and
spirits reacts to various explanatory variables
indigenous to this province. These results can then be
compared with the results obtained by others for other
jurisdictions.4

In this thesis a three-equation model of the demand
for beer, wine and spirits is developed and estimated
using 1952 to 1984 annual data for B.C. The model 1is
designed specifically for estimating price, cross-price,
and income elasticities of demand. Complementary
objectives include shedding light on other important
exogenous variables which influence alcohol consumption
and evaluating the overall explanatory power of the

model.
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NOTES TO CHAPTER I

1 The cover story of Time Magazine (May 20, 1985)
discusses the recent trend towards lower alcohol
consumption in the U.S. The article states "While (sales
of ) bottled water soared, distilled-spirits consumption
fell from 2.88 gal. per adult in 1974 to 2.46 gal. in
1984. Brewers registered their first slump since 1957
from 36.9 gal. per person in 1980 to 35.1 gal. in
1984...(And wine) consumption grew only slightly from -
1980 to 1984..." (p.70) In Canada, according to a story
contained in the Vancouver Sun (May 23, 1985) "Canadians
are drinking significantly less alcohol than they used
to. Most of the drop is in hard liquors. Wines and beers
are generally at the same levels they were (in 1981),
though beer is down a little."

2 In B.C., from fiscal year ending March 1980 to
that ending March 1984, per adult spirits consumption
dropped by 18.1%, wine consumption increased by 19.0%,
and beer was down by 9.9%. Nonetheless, and
notwithstanding the severity of the 1981-1983 recession
in the province, the figures below are illustrative of
the continuing relatively hard-drinking nature of the
average B.C. adult (Statistics Canada, Cat. #63-202,
1985, pp. 26-27):

Sales of Spirits in B.C. (in litres) Per Adult
Aged 15+

1980 1981+% 1982 1983 1984
B.C. 13.8 14.8 13.6 12.5 11.3
Canada 10.4 10.3 10.3 9.7 8.9

Sales of Wine in B.C. (in litres) Per Adult
Aged 15+

B.C. 16.3 18.7 18.3 19.3 19.4
Canada 10.8 1l.1 11.7 11.9 12.0

Sales of Beer in B.C. (in litres) Per Adult
Aged 15+

B.C. 110.9 91.0 107.8 103.9 99.9
Canada 111.8 106.4 108.9 105.8 105.6
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*indicates a year during which there was
a work stoppage in the B.C. brewing industry.

3 According to officials at the B.C. Ministry of
Consumer and Corporate Affairs and at the Liquor
Distribution Branch.

4 Apparently the only published works using Canadian

data are Johnson and Oksanen (1974, 1977). These are
examined in Chapter II. This thesis follows their general
methodology but focusses specifically on B.C. Hence the
present analysis will largely concern itself with these
two studies for purposes of comparison.
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CHAPTER II: REVIEW OF RELATED LITERATURE

In this chapter a survey of the related literature
is undertaken. The objective is to provide an overview of
the empirical research in this subject area and to
provide some specific insight into what appear to be the
crucial variables influencing alcohol consumption in
various jurisdictions. In addition, detailed results of
these works are reported where warranted.

1. Canadian Studies

Of the most relevance to the present work are those
studies which utilize Canadian data, in that the results
obtained are of great interest for purposes of comparison
with those derived herein. It is notable that the two
studies which provided the inspiration for this thesis
are both Canadian, are undertaken by the same authors,
and employ basically the same data set.l These two works
model the demand for beer, wine and spirits for the
country as a whole and therefore their results provide an
invaluable yardstick with which to gauge B.C. demand. The
only other Canadian study available utilizes Ontario data
and examines only wine demand.

(i) Johnson and Oksanen (1974)

The Johnson and Oksanen (1974) study, uses Canadian

annual time series data for the years 1956-1971 for each

of the ten provinces. The data is pooled and analyzed



-8~

using linear and log-linear regression techniques.
Demand equations are estimated for each of beer, wine and
spirits with per capita consumption (i.e. per capita
demand) by the population aged 15 years and over being
the dependent variable in each case.3 The independent
variables consist of real prices and real cross-prices,
real personal disposable income per adult (i.e. those
aged 15 years and over), per adult consumption lagged one
year as a "habit persistence" variable, a variable
indicating the fraction of the over-age 15 population in
the 25-54 age group, variables consisting of the
proportions of the population belonging to various
ethnic, religious, and educational groupings, provincial
dummy variables, alcoholic beverage industry strike dummy
variables, and a time trend variable. The price and
income data are "real" in the sense that they have been
deflated by the relevant provincial Consumer Price Index.
The authors employ the covariance analysis framework
in combining time series and cross section data and apply
Ordinary Least Squares estimation throughout.4 It must be
noted that all the right-hand side variables are assumed
to be predetermined including prices and income. The
treatment of prices and income as exogenous rather than
as endogenus variables is defended by Johnson and Oksanen

(1977) as follows:
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In the Canadian institutional setting, prices

are established by government agencies and,

consequently, the price variables can be viewed

as exogenous. The extent of the feedback from

expenditures to disposable income would seem

sufficiently small to permit income also to be

treated as exogenous. (p. 114)

In this thesis prices and incomes are also treated as
exogenous for the same reasons.

The Johnson and Oksanen 1974 study yielded some
interesting results.5 First, the own-price coefficient
estimates are all significant at the 1% level and have
the expected negative sign. Second, income is only
positive and significant in the spirits equation. Third,
the lagged consumption and trend estimates are positive
and highly significant in all three equations. Fourth,
generally poor results are reported with respect to
cross-price terms, with only wine and spirits appearing
to possess some degree of substitutability. The short run
own-price elasticities evaluated at the sample means are
-0.224, -0.502, and -0.910 for beer, wine, and spirits,
respectively. The short run income elasticities are 0.227
for spirits and virtually zero for beer and wine, the
latter two parameter estimates being insignificant
anyway. The long run own-price elasticities reported by
Johnson and Oksanen are -0.379, -1.301, and -1.599 and

the long run income elasticities are 0.060, -0.022, and

0.399 for beer, wine and spirits respectively. These
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estimates are quite consistent with those of two U.S.
studies, Niskanen (1962) and Hogarty and Elzinga (1972).
With respect to the other explanatory variables,
many of the expected results are obtained. The estimated
coefficient for the variable representing the fraction of
the population aged 25-54 carries the expected positive
sign and is significant at the 5% level in the spirits
equation only. The strike dummy coefficients are
significant at the 2 1/2% level in a one-tailed test and
carry the expected signs in each of the three equations.6
As for the provincial dummies and the three groups of
sociological variables, the available literature does not
provide any guidance as to what signs should be expected.
Using F-tests, it is reported that the provincial dummies
are highly significant in all three equations, ethnic
origin is significant in the beer and wine equations,
religion is significant in the spirits and wine
equations, and education is significant in the spirits
specification only. General conclusions in regard to the
directions of any of these effects overall are not drawn
since each equation carries several provincial, ethnic,
religious, and education variables and both negative and
positive signs pervade each category.7 The authors feel
that it is sufficient to note that as far as these four

groups of variables are concerned, in eight of twelve
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instances, each as a group is important in explaining the

demand for alcoholic beverages in Canada.

Finally, the R%'s are in excess of 0.99 in all three
equations. As well, tests for autocorrelation apparently
reveal that there is no reason to reject the null
hypothesis of zero first-order autocorrelation at the 5%
level for the beer and spirits equations, but the
possibility exists in the wine equation.

(ii) Johnson and Oksanen (1977)

This study analyzes the same data as their 1974
study. The model, however, while similar has some
important differences. In this new specification, the
provincial dummies and the variable representing the
fraction of the adult population in the 25-54 age group
have been dropped. The latter is not included due to its
lack of explanatory power in the 1974 analysis. The

provinical dummies are replaced with a "variance

components estimation", a technique which is based on the
assumption that the error term in the equation is

composed additively of, in this case, a region effect

V. that is constant over time (but which varies

1

randomly from region to region) and a component "eit“
which varies at random over space and time, where "i"
denotes province and "t" denotes the year. This error

specification is used in the estimation of three
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alternative models: the LSDV (see Note 4) model utilized
in the 1974 paper, a simple OLS model, and a GLS (i.e.
Generalized Least Squares) model.

An alternative methodology is also used in
characterizing the exogenous sociological influences. In
the earlier work, a time series was constructed for the
sociological variables using intercensal interpolation,
with 1951, 1961, and 1971 census data being the
benchmarks; seven ethnic, six religious, and three
schooling variables were then included in the equations
and conventional analysis using variance tests on the
groups were applied. A new tack is taken in the latter
work by reducing each group of sociological variables
through the extraction of principle components. Hence
instead of a multitude of variables in each equation,
there are two components replacing all of the religious
affiliation variables, two replacing the ethnic
variables, and one replacing the education variables.
This procedure reduces some of the multicollinearity that
is otherwise present.

The authors report that autocorrelation is a major
problem in all three models. Consequently,
first-differencing is employed (which of course

eliminates the time trend variable) and autocorrelation
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is substantially reduced. In all nine equations (an OLS,
LSDV, and GLS specification for each of beer, wine, and
spirits) the own-price coefficients are always negative
and highly significant while the income coefficients are
again only significant in the case of spirits demand.
Also consistent with the earlier results are the
cross-price effects, for again they are generally poor.8
The "religion effect" is never significant at the 5%
level and the "schooling effect" is positive and
significant at the 1% level in the beer estimation and is
not significant in the remaining two equations. Results
stemming from the ethnicity variables are quite robust
and appear to indicate that the negative effects of
ethnic origin outweigh the positive effects for beer and
spirits, but the positive effects seem to be the more
significant for wine.9

Short run own-price elasticity measures are in the
area of -0.26 for beer, -0.68 for wine, and -1.13 for
spirits. The short run income elasticities are
insignificant except for spirits, that estimate being
approximately 0.10. With respect to the long run
elasticities at the means, the reported own-price
measures are about -0.30 for beer, approximately =-1.75

for spirits and from -1.36 to -1.78 for wine. The long

run income elasticity of demand for spirits is in the
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area of 0.16. These elasticity measures are very
consistent in magnitude throughout the three types of
estimation techniques, and also are comparable to those
obtained in the 1974 study.

The authors also conclude that the use of first
differencing is an appropriate method of dealing with
variables that appear to be highly autocorrelated and the
OLS, LSDV, and GLS all yield very similar results for the
own-price coefficients and for the income coefficient in
the spirits equation. Lastly, it is noted that these
results are very similar to those of other empirical
studies in this subject area.

(iii) Acheson (1977)

The only other Canadian study available is the
Acheson wine study. Its focus is somewhat different in
that it examines the tradeoffs involved in the pricing of
wine in Ontario. Of most concern to Acheson is the
trade-off between the goal of maximizing government
revenues from the industry and the strategy of government
protection of Ontario wines against foreign competition.
The idea is that markups designed for protective purposes
may be inconsistent with maximizing tax revenues from the
sale of the product. In the pursuit of his objectives,
the author estimates wine demand equations that are of

relevance to the present work.
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Two wine equations are specified, one to explain per
capita consumption of Ontario wine by Ontario residents
and one to explain their foreign wine consumption. The
explanatory variables are identical in each case: the
real price of domestic wine, the real price of foreign
wine, the number of LCBO stores per 1000 population, the
number of winery-owned retail outlets (selling a
particular winery's own products exclusively), the real
personal disposable income per capita lagged both one and
two years, and the number of days on strike by Quebec
liquor store employees. The regression analysis utilizes
time series data consisting of 23 annual observations for
Ontario for the years 1949 to 1971. Acheson reports that
the own-price coefficient estimates are negative and
highly significant in both equations, the lagged income
estimates are always positive but significant at the 5%
level in only one of four instances,lO the cross-price
and Quebec liquor employees' strike estimates are
everywhere positive but only significant at the 5% level
in the domestic wine demand equation, and both the LCBO
and winery stores parameter estimates are significant in
the expected positive direction in the domestic
specification. The only unexpected sign obtained is a

positive one in the case of the winery stores variable in

the foreign demand equation (recall that these outlets
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sell domestic wines only), and the estimate is highly

id Finally, the unadjusted R%'s are both in

significant.
excess of 0.96 and there is little chance of
autocorrelation.
2. U.S. Studies

The United States is undoubtedly the one country in
the western industrialized world that bears the most
similarities to Canada both socially and economically. It
is therefore reasonable to expect the drinking habits of
our neighbours to the south to be not unlike our own.
Hence examined below are four studies of alcohol
consumption which utilize American data, providing even
greater insight into the subject at hand.
(i) Niskanen (1962)

This is the pioneer study of the subject at hand.
The author undertakes a study of the demand for beer,
wine, and spirits in the U.S. using a time-series
framework employing 22 annual observations from the years
1934-41 and 1947-60. The model consists of seven
structural equations which represent demand and supply
functions for each of the three beverages in addition to
a supply equation for illegally-produced spirits. In the
demand equations per capita consumption is specified as a
function of own-price, cross-prices, real personal

disposable income per capita, and the per capita money
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supply (Ml1) as a wealth variable. The three corresponding
supply equations employ the same dependent variable,
expressing per capita supply as a function of own-price,
combined federal and state excise taxes,
beginning-of-the-year inventories, and a time trend
variable. Six reduced-form equations are then estimated,
with per capita consumption and own-price of each
beverage comprising the dependent variables and the
income, money supply, time trend, own-tax and
own-inventory variables being treated exogenously.

The results and major conclusions drawn from
Niskanen's work are for the most part similar to those of
the Canadian studies discussed above. It is concluded
that own-price is a significant influence on per capita
consumption, with the final reported long run price
elasticity of demand estimates for beer, wine, and
spirits being -0.7, -1.0, and -2.0 respectively. The same
is true of income, where the final long run elasticities
noted are respectively -0.4, 0.6 and 0.3.12 Generally
poor results obtained as far as cross-price effects are
concerned, with only spirits and beer appearing to be
weak substitutes. Niskanen also finds the consumption of
spirits to be significantly related to the level of the
money supply - this particular elasticity is estimated to

be about 0.4, meaning that it appears that wealth has
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considerable bearing on consumption of hard liquors for
this data set.
(ii) Hogarty and Elzinga (1972)

This is an oft-quoted study examining the demand for
beer in the U.S. Data for 45 states for the years 1956-59
are pooled and used to estimate cases of beer consumed
per adult as a function of real price, real per capita
income, and ethnicity. Price elasticity of demand is
found to be in the area of unity in absolute value and
significantly different from zero at the 1% level, not
far off from Niskanen's result. The income elasticity is
found to be very close to unity and highly significant.
The authors are surprised at this latter result since
Niskanen finds beer to be an inferior good and Horowitz
(1965) finds that beer consumption is unrelated to
income. The estimated income elasticity in the Hogarty
and Elzinga study changes, however, once an "immigrants
variable" is included in the specification. In their most
preferred estimation, the one which includes the
immigrants variable, the authors find the income
elasticity measure to be in the area of 0.40, a value
more in line with those estimated elsewhere.

The immigrants variable is defined as the proportion
of the state's population that is foreign-born and is

introduced to test the hypothesis that immigrants are
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higher per capita beer consumers than are other
Americans. The coefficient estimate is indeed found to be
positive and significant and results in an increase in

the'i2

from 0.69 to 0.76. While the inclusion of this
variable results in a decrease in the income elasticity
estimate, the estimated own-price elasticity remains
essentially unchanged. Hogarty and Elzinga conclude that
ethnicity appears to be an important determinant of beer
consumption in the U.S.

(iii) McCornac (1982)

The major focus of this study is the consideration
of the effect of unemployment on a society's level of
alcohol consumption. In this regression analysis, the
author uses U.S. cross-section data from the early
1970's. Besides the uhemployment variable, the only other
independent variable which has not appeared in any of the
works discussed thus far is the minimum legal drinking
age in each state. For McCornac the most important
finding of his analysis is the significantly positive
relationship between per capita alcohol consumption and
unemployment in the latter years of the period examined,
years during which unemployment in the U.S. was rising.
(iv) Cook and Tauchen (1982)

This is the final U.S. study to be considered. Using

pooled data from 30 states over the period 1962-77, the
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authors provide what they believe is very strong evidence
that even a heavy drinker's consumption is in general
responsive to changes in alcoholic beverage prices. A
reduced form model in which the log of per capita liquor
consumption is expressed as a function of state liquor
tax rates (in lieu of retail prices) and per capita
income is specified. Two-stage Generalized Least Squares
is employed and while no elasticity measures are obtained
directly, the authors use their parameter estimates along
with additional information to approximate a point price
elasticity of demand for spirits of -1.8 and a point
income elasticity of 0.43. But Cook and Tauchen are most
interested in examining the influence of alcohol taxation
on chronic heavy alcohol consumption. The problem they
face is that there are no actual statistics available
relating to the prevalence of "heavy drinking;" however,
there is apparently a widely accepted measure - the
mortality rate due to cirrhosis of the liver. The same
model and GLS procedure are then used to measure the

short term responsiveness of cirrhosis fatality rates to

price and per capita income. The results of the mortality
rate equation are very similar to those of the original
liquor demand specification, i.e. both ordinary per
capita consumption and the cirrhosis mortality rate

appear to be significantly and negatively influenced by
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changes in the taxes on sales of spirits.
3. U.K. and Australian Studies

In addition to the Canadian and American studies
discussed above, the determinants of alcohol consumption
have also been analyzed with data for other countries.
Most relevant are the U.K. and Australian studies, given
the obvious similarities between these two countries and
Canada. Moreover, the studies examined employ some
additional variables not discussed up to this point and
yield some interesting results.

(i) Kitchin (1981)

This is a pure time series analysis using annual
data for the United Kingdom from the year 1956 to 1975,
regressing per adult consumption of pure alcohol on real
per capita disposable income, real own-price, the volume
of advertising of alcoholic beverages, the total number
of all registered deaths per annum in the U.K., the
absolute number of unemployed as of mid-year, and the
annual inflation rate. The latter three variables are
included to test the hypothesis that stress induces
greater alcohol consumption.13 The data are entered in
first-difference form due to autocorrelation problems.
Most of the results are as expected, but Kitchin
expresses concern at the estimated negative coefficients

for the unemployment and death variables. The inflation
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coefficient possesses the expected positive sign in
accordance with the "stress hypothesis" but is not

statistically significant. The R?

's in the five reported
equations are all quite high, but the Durbin-Watson
statistics are inconclusive at the 5% level.

(ii) Duffy (1983)

This is also a U.K. times series study and uses
quarterly data for 1963-78. Per capita demand equations
for each of beer, wine and spirits are estimatea, and
some noteworthy explanatory variables are incorporated in
addition to prices, income, et cetera. These include real
per capita advertising expenditures on each respective
beverage, advertising expenditures on all other goods,
and seasonal dummies.

In his conclusion, Duffy states that income appears
to be the most important determinant of alcoholic
beverage demand, with point income elasticities exceeding
unity by substantial amounts in the wine and spirits
cases, while being approximately (and probably somewhat
less than) unity for beer. Point estimates of the price
elasticities of wine and spirits are significant at the
5% level, the range for the former being -0.65 to -0.87
and for the latter, -0.8 to -1.0. Poor results are
14

obtained for own-price in the beer eguations. On the

basis of these price elasticity estimates Duffy concludes
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that taxation appears to be an effective instrument for
restraining alcohol consumption in the U.K. (in the wine
and spirits cases, anyway) while at the same time raising
real tax revenues. This follows from the result that the
elasticities are high enough such that a price rise will
reduce consumption by a substantial amount, but not so
high so as to reduce the revenues accruing to government
coffers. Finally, it seems that advertising has a
positive effect on the British demand for beer and
spirits, but the elasticities are quite low and the
quality of the results are mixed.
(iii) Owen (1979)

The Owen study, a time series analysis of the demand
for wine in Australia, employs annual data from 1955-77.
Wine sales per capita is the dependent variable while
lagged consumption, real disposable income per capita,
own-price, beer-price, advertising expenditures, and the
stock of immigrants as a proportion of the total
population comprise the exogenous variables. Due to the
presence of multicollinearity, the ridge regression
results are reported. The income elasticities are 0.55 in
the short run and 1.23 in the long run. Relative
own-price (ratio of wine price to beer price)
elasticities are -0.28 and -0.62 in the short and long

15

runs respectively. Lagged consumption is found to be
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significant and a large and significant positive
elasticity with respect to the immigrants variable also
results. However, the results for the beer cross-price

effect and the advertising effect are poor.

4. Summary

It is apparent from the literature that a variety of
variables seem to affect per capita alcohol consumption.
There is general concensus that foremost among these are
own-price, real income, and various other exogenous
factors which are indicative of sociological conditions.
The latter includes ethnic background, unemployment, and
so forth. As well, where tested, the cross-price effects
are insignificant. It is also the case that own-price
elasticity estimates are always lowest for beer and
highest for spirits (in absolute values), with that for
wine demand being located in between. The preceding is
true for both the short and long runs.

It is difficult to cite specific areas of
disagreement in regard to the results obtained in these
ten studies since most of the variables and many of the
objectives among them differ markedly. However, two
unequivocal observations can be made. First, long run
income elasticities are less than unity and positive in

all cases except in Niskanen's (1962) beer equation
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(where it is negative), in Owen's (1979) wine equation,
and in all three of Duffy's (1983) estimations (the
estimates exceed unity in these latter two cases).
Second, both Kitchin (198l1) and McCornac (1982) find
unemployment to be significant in determining overall
alcohol consumption, but in Kitchin's case the estimate
is negative and for the latter a positive relationship is

found to exist.
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NOTES TO CHAPTER II

lGiven that the studies by Johnson and Oksanen are
so relevant to the present work, it is worth noting that
Cook and Tauchen (1982) states that one of the best
pieces of work done on modelling the demand for alcoholic
beverages is the Johnson and Oksanen 1977 paper.

2'I‘he authors note that demand studies frequently
make use of log-linear equations since judged by
conventional statistical criteria, such functions often
perform reasonably well. This thesis also employs this
methodology, as is outlined in Chapter III.

3Note that from this point onward "per capita
consumption by the population aged 15 years and over" is
used interchangeably with "per adult consumption." As
well, Johnson and Oksanen state that "We selected
l15-and-over as the deflator despite the fact that the
legal drinking age was 21 for most of our sample period
(it was lowered to 18 in the later years). In various
studies this is the age category pertinent to alcohol
consumption analysis." The author agrees with this
rationale and uses the 1l5-and-over group as the deflator.

4This procedure is also referred to as the Least
Squares Dummy Variables technique.

5Note that only the linear as opposed to the
log-linear estimates are reported due to the implausible
cross-price effects obtained using the latter model. The
own-price and income elasticities derived in both models
are apparently similar, though.

6There are 13 strike dummies throughout the three

equations, designed to take into account the effects on
consumption of various strikes in all three markets. That
the signs are as expected is made clear by a few
examples: one dummy refers to the effect of the 1958
Ontario beer strike on beer demand in that province, and
its estimate is negative; the effect of the same dummy in
the wine equation is positive; still another is
representative of the effect of the 1964 Quebec
spirits-wine strike on the demand for spirits in P.Q., an
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effect which is negative.

7For example, the results indicate that the greater
is the proportion of Italians in the Canadian population
the lower is beer consumption, while a positive effect
appears to be the case the more Scandinavians there are.
The Baptist coefficient is positive in the spirits
equation, but the Jewish estimate is negative. Lastly, it
is also indicated that the greater is the proportion of
the population with post-secondary education, the lower
is spirits consumption while the effects are positive in
the beer and wine equations.

8The earlier results are poor for a number of
reasons. In three of six cases, the estimates are
negative (but none are significant). Of the three that
possess the correct positive sign, one is insignificant
and for only one beverage are the substitution effects
positive and consistent across the relevant equations,
i.e. the estimate for wine price in the spirits equation
is positive as is the estimate (insignificant though it
is) for spirits price in the wine equation. In the 1977
paper, the beer equations show a significant cross-price
effect for spirits only, but the sign is negative. None
of the cross-price effects is significant for the spirits
equations. The only cross-price effect that is both
significant and possesses the expected sign is that for
beer in the wine equations.

9Actually, two general conclusions can be drawn
here. First, paralleling the results of Johnson and
Oksanen (1974), it seems that drinking habits are far
from uniform among different ethnic groups. Second, the
estimated coefficients of the principal components
variable comprised of the observations pertaining to
those ethnic groups who appear to be very low consumers
of alcoholic beverages are generally more significant in
the beer and spirits equations, with the opposite holding
true in the wine equations.

10That instance being the estimate for the variable
representing per capita income lagged two years in the
foreign wine demand equation.

11It could be argued that there is a simultaneity
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problem here since the number of liquor and winery stores
is in part a function of per capita consumption. This
criticism would then be relevant to the present work
given the inclusion of the LIQSPC variable. Only two
points need be made in order that this concern be
dismissed. First, it is reasonable to assume that the
provision of liquor outlets by the government is a
response to population growth; per adult consumption, not
total consumption, is the dependent variable both in the
Acheson paper and in this thesis. Second, with respect to
the present work only, the empirical results show LIQSPC
to be an unimportant variable and hence the problem is
actually a non-issue here.

12Note that the results of this study indicate beer

to be an inferior good.

l3The "stress hypothesis," as promulgated by
Kitchin, states that "...at a macroeconomic level the
level of drinking is a response to stress and thus
alcohol consumption per head is a function of the number
of deaths in the economy, the level of inflation, and the
level of unemployment." (1981, p. 31) The author goes on
to say that an alternative hypothesis is that rising
inflation and unemployment lowers perceived permanent
income, thus lowering spending on all normal goods,
including alcohol. While Kitchin's work indicates a
negative relationship between unemployment and the
consumption of alcoholic beverages, recall that McCornac
(1982) provides evidence in support of the stress
hypothesis.

14Duffy states that this latter result is in

accordance, "...roughly speaking, with the general
impression that the price elasticity of demand for beer
in the U.K. is indeed very low, if not actually zero."
(1983, p. 132)

15As noted by the author, the own-price elasticities

derived in this study are not strictly comparable with
those estimated elsewhere, since a "relative prices"
variable is used here. (Owen, 1981, p. 234)
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CHAPTER III: THE MODEL

The model employed is comprised of three demand
equations, representing beer, wine, and spirits demand
respectively. The dependent variable in each case is per
adult consumption of each type of alcoholic beverage by
British Columbians. The explanatory variables are
own-price, relative prices of the remaining two alcoholic
beverages, real income per adult, the male unemployment
rate, liquor stores per adult, the proportion of the
adult population aged 20 to 55, the proportion of the
B.C. population that is foreign-born, the annual rate of
inflation, a legal drinking age dummy, a time trend
variable , a beer strike variable, a lagged beer strike
variable, and a lagged dependent variable. The choice of
exogenous variables.was influenced by the related
literature in addition to other considerations discussed
below.

The demand equations are estimated using a
log-linear format. This functional form has two appealing
aspects. First, it assumes that the effects on demand of
changes in the exogenous variables depend on the values
of the other variables in the demand function. For
example, in the context of the present model, a $1.00
decrease in the own-price of a beverage results in a

larger increase in quantity demanded if income is high
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than if income is low. Second, the parameters of the
log-linear format are elasticities. This facilitates
comparisons of the results for the three different
equations.

The particular multiplicative model specified here
is a variation of the stock adjustment model. In the
general stock adjustment model the adjustment process
involves the actual level of the dependent variable
continually adjusting to some desired level. In the case
of alcohol consumption, desired consumption is identical
to actual consumption at any point in time. However, as
the values of the explanatory variables change it takes
time for the population to decide what their "long run
equilibrium value" of consumption is. Hence, as the
relevant exogenous factors change, actual consumption
continues to adjust for some time. It is therefore
realistic to consider long run equilibrium consumption in
a "stock adjustment" context, whereby the population in
each time period is only making a partial adjustment
towards some long run amount.

Using the beer specification as an example, and
letting CE denote long run equilibrium beer consumption,

the adjustment mechanism is:

_ A_B. _BSTRIKE B, ,LBSTRIKE
Ci/Ciq= (Cg/C_q) e 12 t + 713 t (1)

Taking logarithms:
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InC - 1InC .= A(lnCE—lnC ) + B

t BSTRIKE_ +

t-1 12 t

B, . LBSTRIKE + (la)

13
The term in parentheses in Equation (la) represents the
notion that it is likely that current consumption,

denoted by C does not completely adjust to long run

y
equilibrium consumption during each time period (each
year, in this study) due to habit persistence, where A is
the coefficient of adjustment. This coefficient of
adjustment is a positive fraction and of course
represents the rate of adjustment in each period. In
theory, if A = 1 the adjustment is instantaneous and
hence is completed during each period; the closer A is to
zero, the slower is the process.

This adjustment process is crucial to the model. As
the values of the relevant explanatory variables change,
it takes time for people to begin to explore substitutes
due to ingrained habits. Thus what the mechanism says
explicitly is that the change from actual past
consumption to actual present consumption (i.e. from Ct—l
to Ct) arising from a change in exogenous factors is in
reality only part of the adjustment from actual past
consumption to long run equilibrium consumption (i.e.

from C to CE) given the new values of the variables.

-1

The impediment in the movement to CE is, of course,

caused by what is referred to as "habit persistence."
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Since beer strikes do not interfere with long run
equilibrium consumption, but represent anomolies in the
adjustment prdcess, the term BlzBSTRIKEt+ B13LBSTRIKEt is
included outside of the adjustment mechanism.l Beer
strikes interfere with that portion of the adjustment
that actually occurs each year, namely the movement from
Ciq to Ciy and hence these incidences must be directly
incorporated into the model. Also, in any year following
a beer strike, the previous year's consumption can never
be a long run equilibrium value, and the adjustment
mechanism must take this into account. This is
accomplished by the inclusion of LBSTRIKE, which is
simply BSTRIKE lagged one period. What is at stake here
is the fact that in the year after a beer strike, the
lagged consumption observation is not truly

representative of habit persistence. Utilization of

LBSTRIKE should pick up that part of the change in Ct

that would have been accounted for by C under

=1

non-strike conditions. For example, again considering the

beer equation, if we are in long run equilibrium with Ct=

C.-1= Cg= 50, we have 50/50 = (SO/SO)A. Now if there is a

beer strike the following year (referred to as year t)

and consumption falls to 30, the adjustment mechanism

takes the form 30/50 = (50/50) AeBlzBSTRIKE where B, is

a negative parameter estimate, picking up the downward
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movement in actual consumption. When the strike has
ceased in year t+l, the mechanism becomes 50/30 =
(50/30)AeBl3LBSTRIKE with the estimate By 3 being

positive, representing the fact that C = 30 cannot be

t=l
a value describing last period's long run equilibrium
consumption.

For estimation purposes, i.e. in order to render the
model linear in the parameters, natural logarithms of the

components of the entire model are taken, as in Equation

(la). Solving for lnCt yields:

InC = AlnCp+ (1 - A)InC__,+ B,,;BSTRIKE_ +

1 13

B13LBSTRIKEt (1b)

Long run equilibrium (LRE) consumption, as denoted by CE'
is simply a theoretical level of beer consumption
attainable in each period once the changes in all
exogenous factors are complete and once the population
has finished exploring its multitude of other consumption
choices. In this model LRE consumption is a function of
the remaining explanatory variables as noted in the
opening paragraph of this Chapter. The expression is, of
course, identical for the wine and spirits equations, the
only modification being the substitution of the relevant
price variables. The three demand equations are specified

in Table 1.

As shown in Table 1, three demand equations (one for
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TABLE 1

The Regression Equations

Dependent
Variable

Independent Variables

lnPCCONSBt

lnPCCONSWt

lnPCCONSSt

B, + B lnPBEERt + B,1nRPWINEB, + B_,1nRPSPIRB

2 t 3 t
anNEMPt + B lnLIQSPCt +

0 1

+ B4lnPD1CAPt + B5

lnIMMt + B

6

B7lnAGEt + B8 9 INFL + BloDAGEt +

BllTRENDt + BlzBSTRIKEt + BlBLBSTRIKEt +

B14lnLAGCBt + e,

B0 + BllnPWINEt + lenRPBEERWt +B3lnRPSPIRWt

+ B4lnPDICAPt + lenUNEMPt # BGlnLIQSPCt +

B7lnAGEt + BalnIMMt * B91NFLt + BlODAGEt +

BllTRENDt + B12BSTRIKEt e B13LBSTRIKEt +

Bl4lnLAGCWt + et

BO + BllnPSPIRt o+ B2 3

+ B4lnPDICAPt + lenUNEMPt + B61nLLIQSPCt +

lnRPBEERSt + B lnRPWINESt

B,1nAGE,_ + B INFL_ + B, ,DAGE_ +

7 t 8 9 t 10 t

TRENDt + Bl2BSTRIKEt + B13LBSTRIKEt +

lnLAGCSt + e

lnIMMt + B

By

B

14 t

where:
PCCONSBt

PCCONSWt
PCCONSSt

PBEERt

annual beer consumption (in gallons) per
adult in year t

annual wine consumption (in gallons) per
adult in year t

annual spirits consumption (in gallons)
per adult in year t

real price of beer per gallon (in dollars)



PWINEt
PSPIRt
RPWINEBt

RPSPIRB

rr

RPBEERWt
RPSPIRWt
RPBEERSt

RPWINESt

PDICAPt

UNEMPt
LIQSPCt

AGEt

IMMt

INFLt

DAGEt

TRENDt

BSTRIKE
LBSTRIKE
LAGCB,_
LAGCH

LAGCS

B, to By,
“e

t

1n

[l I

{1 | A I
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in year t

real price of wine per gallon (in dollars)
in year t

real price of spirits per gallon (in
dollars) in year t

relative price per gallon (in dollars) of
wine to beer in year t

relative price per gallon (in dollars) of
spirits to beer in year t

relative price per gallon (in dollars) of
beer to wine in year t

relative price per gallon (in dollars) of
spirits to wine in year t

relative price per gallon (in dollars) of
beer to spirits in year t

relative price per gallon (in dollars) of
wine to spirits in year t

real personal disposable income (in 1971
dollars) per adult in year t

annual B.C. adult male unemployment rate
(in percentage form) in year t

total number of government liquor

outlets per adult in year t

proportion of the adult population (i.e.
those aged 15 years and over) in the age
group 20 to 54 in year t

estimated proportion of the total B.C.
population born outside of Canada as of
year t

the percentage change in the Consumer

Price Index for Vancouver in year t

change in drinking age dummy variable (0

if legal age is 21, 1 if legal age is 19 in
year t)

time trend variable (1 to 33,
are 33 observations)

beer strike severity variable (see p.44)
BSTRIKE lagged one year

PCCONSB lagged one year

PCCONSW lagged one year

PCCONSS lagged one year

the parameters to be estimated

the true error term in year t

liecesr3d

natural logarithm (all consumption, own-
price, cross-price, PDICAP, UNEMP, LIQSPC,
AGE, and IMM data is in log form)

since there

each of beer, wine and spirits) are specified with per
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capita consumption by the provincial population aged 15
years and over as the endogenous variable in each case
(see Note 3 in Chapter II). Annual B.C. time series
observations for fiscal year 1952/53 to 1984/85 inclusive
comprise the data base.

Consumption of each beverage (PCCONSB, PCCONSW, and
PCCONSS) is deflated by the adult population in each
regression equation in order to focus on alcoholic
beverage consumption by individuals, thereby removing the
exogenous effect of population growth. This assumes that
the true model is homogenous of degree one in the
population variable (i.e. multiplying per adult
consumption by the provincial adult population gives us
total provincial consumption). The observations on the
endogenous variable in each of the three equations are
constructed by dividing the total sales volume for each
fiscal year by the B.C. population aged 15 years and over
as at June 1 of the fiscal year in question. Note that in
all of the related literature discussed in Chapter II, a
similar measure of per capita consumption is utilized as
the dependent variable.

Economic theory holds that the demand for a good is
a function of a number of important variables, most
notably its own-price, the prices of related goods,

income, and tastes. Microdata on alcoholic beverage
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prices back to 1952/53 are unavailable from the
provincial authorities. However, given the very highly
aggregated nature of this study what is needed is a
separate price index for each of beer, wine and spirits.
This index is constructed by dividing annual current
dollar B.C. liquor store sales by annual sales volume,
both time series being available on a fiscal year basis.2
In order to discount the effects of general price
inflation, the observations generated are divided by the
annualized Consumer Price Index (1971 = 100) for
Vancouver; as an example, the 1952/53 current price is

deflated by the 1952 level of the CPI.>

Inclusion of an
own-price variable (denoted here as PBEER, PWINE, and
PSPIR in the beer, wine and spirits equations
respectively) is of course fundamental for any demand
function. Negative signs are expected for the own-price
variables.4

The cross-prices included in each of the three
demand functions are those of the remaining two general
types of alcoholic beverages. Appealing to simple
consumer utility theory,5 relative cross-prices are
employed as opposed to absolute cross-prices. While it is
conceivable that beer, wine and spirits can be considered

as complements, it is generally agreed that their

substitutability properties are much more justifiable in
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an empirical context.6 It is therefore expected that the
signs of the two cross-price coefficient estimates in
each equation should be positive. The cross-price
observations are calculated from the own-price data; for
example, in the beer equation the relative price of wine
is the own-price of wine divided by the own-price of
beer.

Economic theory predicts that real income is also an
important determinant of demand. If alcoholic beverages
are non-inferior goods, a positive relationship should
exist between the real income variable (PDICAP) and per
capita consumption of beer, wine, and spirits. The income
variable used is real provincial personal disposable
income per adult. The observations are calculated by
obtaining personal disposable income figures for B.C.,
which are available on an annual basis for the duration
of the study period. These figures are deflated first by
the CPI measure corresponding to each year and then by
the population aged 15 years and over.7

The so-called "stress variables" (see Note 13,
Chapter II) are the rates of inflation and unemployment.
The unemployment rate variable is perhaps the more
intuitively obvious in the context of the stress
hypothesis. If the hypothesis indeed holds, i.e. if

during the periods of unemployment British Columbians
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react by drinking more alcohol, ceteris paribus the
coefficient of this variable should be positive. But it
is also reasonable to assume that the population
associates high unemployment with lower future real
permanent income, causing lower levels of consumption of
all non-inferior goods, including alcoholic beverages.
Hence, the net effect depends on the relative strengths
of these two opposing forces. This argument is also
applicable to the inflation variable, in that inflation
may well cause increased alcohol consumption due to
stress, but there is also a downward effect on real
income at any point in time. There is, however, an
additional complication with respect to inflation. If
B.C.'s wage/salary earners are actually experiencing real
income gains (as has indeed been the case throughout the
vast majority of the sample period) during inflationary
periods, higher future incomes may come to be expected.
This latter phenomenon may be the cause of more drinking,
then, as opposed to "inflation stress" being the causal
factor. Therefore there are three forces at work in the
case of the inflation variable, two in the positive
direction and one in the negative direction. It was noted
earlier that Kitchin's (1981) U.K. study provides
evidence contradicting the stress hypothesis in the case

of the unemployment rate and a positive but insignificant
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estimate for the inflation rate variable. In contrast,
McCornac's (1982) work using U.S. data results in a
significantly positive coefficient estimate with respect
to unemployment (no inflation variable is tested,
however) .

The observations comprising the inflation variable
(INFL) are on a calendar year basis and are simply the
percentage changes in the Vancouver CPI each year. As for
the unemployment rate variable (UNEMP), due to the
structural changes in the labour force over the study
period the unemployment rate for males aged 15 years and
older is used as the explanatory variable.8

The number of liquor stores per person aged 15 years
and over appears in the demand equations. On the
hypothesis that the greater the accessibility of
alcoholic beverages to the population, the lower the
transactions costs of purchasing alcohol. It is therefore
reasonable to expect a positive relationship between this
variable (LIQSPC) and per adult consumption of all
alcoholic beverages.9 Acheson (1977), Kitchin (1981), and
McCornac (1982) all employ a similar variable. These
studies find the sign of the coefficients for this
variable to be positive as expected.

A variable included by Johnson and Oksanen (1974) is

the proportion of the adult population aged 25 to 54, an
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age span which is generally considered to be the prime
imbibing years for the average person. A similar variable
is included in the present work, (AGE), the only
difference being that the age group under consideration
is enlarged to include those young adults aged 20 to 24,
for it is acknowledged that this lowest stratum of the
drinking age population consists of relatively high
consumers of alcoholic beverages (Health and Welfare
Canada, 1984, p.25). The adult population is again
defined as being those British Columbians aged 15 years

and over.lo

Assuming that the 20-55 age group have the
greatest propensity for alcohol consumption relative to
other adult age groups in B.C., a positive coefficient is
expected for AGE. Of the related studies examined, only
Johnson and Oksanen (1974) test such a variable and it is
found to be significant at the 5% level in the spirits
equation only. Hence the variable is dropped from their
subsequent 1977 study.

The proportion of the overall population of
immigrant origin, or variations on this same theme, is an
explanatory variable that is included in some of the
studies discussed in Chapter II (see Johnson and Oksanen
1974, 1976; Hogarty and Elzinga, 1972; and Owen, 1979).ll
In this study, this variable (denoted as IMM) is included

to test the hypothesis that foreign-born British
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Columbians differ significantly in their drinking habits
from those B.C.'ers born in Canada. Note that this
variable could be representing a variety of factors. It
could be picking up differences in tastes, or it could
also be indicative of differences in permanent income
and/or wealth. Hence the sign of the coefficient for IMM
cannot be predicted.

Data problems are encountered in constructing the
IMM variable. Ideally, the time series should consist of
the actual stock of immigrants as a proportion of the
overall provincial population in each year. The
difficulty is that data on the actual stock of immigrants
is available only for the census years 1951, 1961, 1971,
and 1981.12 Johnson and Oksanen (1974, 1977) generate
their annual observations by simply interpolating their
census data on ethnic groups between census years (1974:
Data Appendix). This strategy is also followed in the
present work, but an improvement to the "data" is made by
pro-rating the annual observation by the proportion
(relative to the decade's total in-migration) of

13 while this

immigrants entering the province each year.
method makes an implicit assumption regarding out-flows
of foreign-born residents, namely that whenever gross

immigration rises net immigration follows suit, surely it

is more accurate to assume differing levels of net
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immigration at the margin as opposed to constant
increments throughout the sample period.

There are two reasons to incorporate a "habit
persistence" variable (LPCCONSB, LPCCONSW, and LPCCONSS)
into the model. First, it is needed to test for the stock
adjustment process built into the model being estimated.
Recall that this particular model is argued to be
appropriate on the hypothesis that due to habit
persistence, consumers only partially adjust their annual
consumption of alcohol to some long run equilibrium.
Implicit in the OLS modelling of this process is the
inclusion of the lagged dependent variable on the
right-hand-side of the equation. Second, the notion of
habit persistence can also be viewed in the context of a
demand study for a potentially addictive substance. It is
generally acknowledged that alcohol (like other drugs,
tobacco, coffee, et cetera) is a substance on which a
relatively large segment of the population of the western
world have become both physically and psychologically
dependent. It is therefore reasonable to believe that
this habit persistence is a strong motivator in the
consumption of alcoholic beverages; in other words, it is
logical to include last period's consumption of a
particular beverage as an explanatory variable in the

model. Therefore, per adult consumption of the
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own-beverage lagged one period is chosen to represent
habit persistence in each of the demand functions.

Given both these phenomena, ie. that consumers are
always in the process of aiming towards a long run
optimum level of consumption (thus taking last period's
consumption into consideration) and that alcohol is a
habit-forming consumption good, a positive coefficient is
expected for the lagged dependent variable. Note that
Johnson and Oksanen (1974, 1977) and Owen (1979) all
found positive and significant coefficients for lagged
consumption.14

A variable (BSTRIKE) indicating the severity of the
various work stoppages in the industry is also included
in each equation.15 Since the industry has grown over the
sample period and given that some strikes were not
industry-wide, use of a dummy variable would not be
appropriate since the implicit assumption would be that
each stoppage had the same effect on availability. Use of
the length of the stoppage would also not preclude this
concern. The problem is therefore dealt with by
specifying the observations using the following
procedure: first, the number of man-days lost is divided
by beer sales in the preceding year in order to
standardize for growth in the industry; second, this
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