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The r e g u l a t i o n  and c o n t r o l  o f  a l c o h o l i c  beverages has r e c e i v e d  

c o n s i d e r a b l e  a t t e n t i o n  i n  r e c e n t  y e a r s  as a  p o t e n t i a l l y  v i a b l e  means 

o f  r e d u c i n g  s o c i a l  problems r e l a t e d  t o  a l c o h o l  use and abuse. The 

N a t i o n a l  I n s t i t u t e  on A l c o h o l  Abuse and A l c o h o l i s m  rev iewed t h e  

s t a t e  o f  knowledge i n  1974 and Bruun, e t  a l .  (1975) o u t l i n e d  a  b r o a d l y  

based c o n t r o l  p o l i c y  p e r s p e c t i v e  i n  1975. 

The r e t a i l  a v a i l a b i l i t y  o f  a l c o h o l i c  beverages was shown b y  

Douglass and Freedman (1977) t o  c o - v a r y  o v e r  t i m e  w i t h  b o t h  t r a f f i c  

c a s u a l t i e s  r e l a t e d  t o  a l c o h o l  and w i t h  s p e c i f i c  c a t e g o r i e s  of  a l c o h o l  

consumpt ion i n  Mich igan.  The age o f  l e g a l  purchase was found t o  be a  

ma jo r  f a c t o r  of a l c o h o l  a v a i l a b i l i t y  w h i l e  l e s s  r a d i c a l  m o d i f i c a t i o n s  

o f  r e t a i l  l i c e n s u r e  and c o n t r o l  were a l s o  found t o  be a s s o c i a t e d  w i t h  

i n c r e a s e s  i n  t h e  number of  r e t a i  1  e s t a b l  ishments.  

The f u l l  range o f  s o c i a l  problems, o f  wh ich  a  p r o p o r t i o n  a r e  

c a u s a l l y  r e l a t e d  t o  a l c o h o l  abuse, i n c l u d e s  a l l  forms o f  a c c i d e n t a l  

i n j u r y  and death,  domest ic  and c r i m i n a l  v i o l e n c e ,  and s e v e r a l  c h r o n i c  

d i sease  m o r t a l i t i e s ,  i n c l u d i n g  t h e  b r o a d l y  d e f i n e d  a l c o h o l i s m  and 

n a r r o w l y  d e f i n e d  a l c o h o l i c  c i r r h o s i s .  These problems, o f  course,  a r e  

accompanied by  problems such as d i v o r c e ,  work absenteeism, c h i  I d  
abuse and o t h e r s  wh ich  a r e  n o t  w e l l  r e p o r t e d  and a r e  i n c o n s i s t e n t l y  



recorded by public or private agencies, seldom are  these problems re- 

ported as alcohol-related or unrelated. 

The intention of t h i s  study i s  t o  learn more a b o u t  the dynamics 

of alcohol ava i l ab i l i t y ,  alcohol d i s t r ibu t ion ,  and  several social and  

health problems which a re ,  in par t ,  associated with the abuse of 

beverage alcohol. 

Conceptual Framework 

The ava i l ab i l i t y  of alcoholic beverages has assumed an increas- 

ingly promiment ro le  in the l i t e r a t u r e  on problem-related alcohol con- 

sumption, and yet  i t  remains, t o  date ,  a concept whose precise 

theoretical  def in i t ion has yet  t o  be s ta ted .  Smart (1977) has o u t -  
lined fragments of theories from dif fer ing disc ipl inary  perspectives: 

Economic ava i l ab i l i t y ;  subjective,  o r  perceived ava i l ab i l i t y ;  and  

social avail abi 1 i  ty.  The di f fer ing emphases of these a n d  other 

notions of alcohol ava i l ab i l i t y  r e f l e c t  d i f fer ing views as t o  which 

aspects of alcohol control policies are  most relevant t o  drinking 

behavior. 

Economic avai labi 1 i  ty  has general ly focussed on the aggregate re- 

1 at ionship between the consumption of d i f fe ren t  types of al cohol i  c  

beverages, the prices of those beverages, and  consumer income. 

Economic ava i l ab i l i t y  of alcohol, as i t  has been applied, does not 

d i f f e r  appreciably from the economic ava i l ab i l i t y  of any other pr i -  

vately produced good. Whi 1 e  es timates of aggregate a1 cohol demand 

undoubtedly const i tu te  useful information, they provide no d i rec t  

clues as t o  the possible e f fec t s  on alcohol consumption t h a t  r e su l t  

from controllable changes in ava i l ab i l i t y  policy. 

A close7y related concept s f  ava i l ab i l i t y ,  t ha t  of physical 

ava i l ab i l i t y ,  provides a  means by which t o  construct a more broadly 

defined theory of economic avai labi  1 i ty t ha t  can describe the process 

by which changes in ava i l ab i l i t y  policies ( 1  icense issues,  increased 

operating hours, e t c . )  are  t rans la ted in to  changes in alcohol 



consumption. In this study we examine the type of availability we 

believe to be most relevant to policy-making, that of physical avail- 

ability. Physical availability is directly related to legal and 

pol icy dynamics which are associated with measurable variations in 

1 icensing activities of the Michigan Liquor Control Commission and, 

ultimately, the composition and size of the beverage alcohol market- 

place. This study, an exploratory analysis, is intended to determine 

if there is a reasonable probability that fluctuations in aggregate 

consumption caused by modifications of availabi 1 ity pol icy are rele- 
vant in explaining the incidence of specific alcohol -related social 

and health problems. 

Alcohol and Social Problems 

The consumption of beverage alcohol is widely acknowledged as a 
contributing factor in a variety of social and health problems. Al- 
though of uneven quality, there is a voluminous body of literature 

documenting the consequences of excessive consumption of alcohol. The 

present study dealt with several of the most important social problems 
related to alcohol use. Reviews of the literature supported the pro- 

position that the following health and social problem areas were sub- 

stantial ly associated with abusive alcohol consumption. Traffic acci- 
dent mortal i ty, total accident mortal i ty, occupational accident 
mortality; certain kinds of family disorganization, including divorce; 

suicide mortality; reported child abuse and spouse abuse; violent 

assault and homicide, and cirrhosis mortality. Few of these social and 

health problems have been investigated in relation to alcohol avail- 

ability, in fact, only traffic accidents related to alcohol abuse and 
alcohol ism treatment enrollments have been directly 1 inked to changes 
in physical, economic or legal availability, among the problems areas 

reviewed. 



A n a l y s i s  Methods and Data 

Data f o r  secondary a n a l y s i s  were o b t a i n e d  f rom a  v a r i e t y  o f  

sources.  M a j o r  d a t a s e t s  were o b t a i n e d  f rom t h e  M ich igan  L i q u o r  

C o n t r o l  Comrni ss ion ,  t h e  M i  c h i  gan Department o f  S o c i a l  Se rv i ces ,  t h e  

M ich igan  Department o f  P u b l i c  H e a l t h ,  t h e  M ich igan  Beer and Wine 

W h o l e s a l e r ' s  A s s o c i a t i o n ,  and t h e  M ich igan  S t a t e  P o l i c e .  

Wholesale d i s t i l l e d  s p i r i t s  s a l e s  volumes were measured w i t h  d a t a  

f rom t h e  M ich igan  L i q u o r  C o n t r o l  Commission. A lso ,  changes i n  t h e  f r e -  

quency o f  a  l a r g e  number o f  l i c e n s i n g  a c t i v i t i e s  were measurable w i t h  

d a t a  t h a t  m o n i t o r i e d  t h e  f requenc ies  o f  a l l  such events ,  by  month, f o r  

t h e  1970-1977 t i m e  p e r i o d .  The f requency o f  r e p o r t e d  c h i l d  abuse was 

o b t a i n e d  f r o m  t h e  M ich igan  Department o f  S o c i a l  Se rv i ces  f o r  t h e  1970 

th rough  1977 t i m e  p e r i o d ,  by month. V i t a l  s t a t i s t i c s  o f  s p e c i f i c  

mon th l y  m o r t a l  i t y  f requenc ies ,  d i v o r c e  and compl e t e d  s u i c i d e s  were 

o b t a i n e d  f r o m  t h e  M ich igan  Department o f  Pub1 i c  Hea l th .  The mon th l y  

d i s t r i b u t i o n  volumes of  wine, d raugh t ,  and packaged beer  f o r  t h e  

a n a l y s i s  t i m e  p e r i o d  were s u p p l i e d  by t h e  M ich igan  Beer and Wine 

W h o l e s a l e r ' s  A s s o c i a t i o n .  V i o l e n t  a s s a u l t  and homic ide f requency  da ta  

were p r o v i d e d  by t h e  M ich igan  S t a t e  P o l i c e .  

Reported a l c o h o l  i nvo l vemen t  i n  any o f  t h e  da ta  were f u l l y  inade-  

quate  f o r  a n a l y t i c  purposes.  There was g ross  u n d e r r e p o r t i n g  o f  t h e  

r o l e  o f  a l c o h o l  i n  v i t a l  s t a t i s t i c s ,  domest ic  v i o l e n c e ,  and c r i m i n a l  

v i o l e n c e  f requenc ies .  There fo re ,  aggregate  mon th l y  f r e q u e n c i e s  were 

n o t  e x c l u s i v e l y  a l c o h o l - r e l a t e d ,  wh ich  s e v e r e l y  r e s t r i c t s  t h e  con- 

c l u s i o n s  wh ich  can be d e r i v e d  f rom these  ana lyses.  

A m a j o r  d i f f i c u l t y  i n  t h e  c u r r e n t  a n a l y s i s  was t h e  absence o f  any 

" n a t u r a l  exper iment "  t o  m o n i t o r  t h e  consequences o f  a  change i n  a l c o h o l  

a v a i l a b i l i t y  i n  a  c o n t r o l l e d  quas i -exper imen ta l  des ign,  such as t h e  

l e g a l  d r i n k i n g  age change and i t s  e f f e c t s  on t r a f f i c  c r a s h  invo lvement .  

The l a c k  of man ipu la ted  changes i n  a v a i l a b i l i t y  f o r c e d  t h e  a n a l y s i s  

i n t o  r e g r e s s i o n  and c o r r e l a t i o n a l  des igns.  T h i s  non-exper imenta l  

s i t u a t i o n  p r e s e n t s  c o n s i d e r a b l e  1  i m i t a t i o n s  on t h e  k i n d s  o f  



interpretations that can be validly pursued regarding the d i rec t ,  and 
defensably causal, relationships between levels of availabil i ty ,  levels 
of mortality, morbidity, and other reported problems, and alcohol dis- 

t r i  bution volumes. 
The analysis designs are essentially descriptive. The main cate- 

gories wi 11 i ncl ude stationary time-series model constructions and 

assessing the predictive adequacy of derived models, and cross- 
correlation analyses to reveal time-related associations and t o  ex- 
ploi t  the time-series data base t o  a fu l l e r  extent than s t a t i c  cor- 
relations alone can provide. 

I t  i s  essential t o  mention here that these analysis approaches 

f a l l  short of being adequate t o  demonstrate causal relationships. I t  
i s  possible t o  measure covariation and in a few two-variable relation- 
ships, a degree of time-order. A f u l l  control over spurious corre- 
lations or competing explanations i s  not possible with the current 
dataset and no attempt i s  made t o  extend the interpretations beyond the 
legitimate boundaries of the analysis tools and data available. 

Findings 

Time Series Modelling. There are a variety of potential objectives 
for  the analysis of time-series variables. One may wish t o  construct 

a model to  describe the ser ies .  Another objective may be t o  explain 
the series in terms of other variables by constructing a multivariate 
model t o  account for the series.  The value of the series a t  some 
future time point may be forecasted with the use of either a uni- 
variate or mu1 t ivar ia te  model. Finally, one may wish t o  manipulate 
the independent variables of a m u 1  t ivar ia te  model and observe the im- 
pact of the manipulation on the ser ies ,  using the time-series as a de- 
pendent variable in experimentation. 

A time-series i s  usual ly conceptual ized as a functional combination 
of four components (Douglass and Freedman, 1977)  : 1 ) trend, the l o n g  

term movement, 2 )  cyclic component, a more or less regular fluctuation 





about the trend, 3 )  seasonality, a regular cyclic seasonal factor ,  

and 4 )  a residual or irregular component. Since the time-series avail- 
able for the present analysis are of insufficient length, no cyclic 
component was identifiable.  Any cyclic component that  might be pre- 
sent could not be estimated and therefore was included in the residual 
component for  the remainder of th is  analysis. 

The model used to  describe the time-series variables considered 
in the present report conceptual i res  each tirne-series as an additive 
composite of trend, seasonal i ty ,  and an irregular component. Trend i s  
defined as the 1 inear growth component 

associated with economic and population growth. Seasonal i ty i s  defined 
as the expected monthly value of the variable under consideration. I t  

must be recognized that by viewing each time-series as an additive 
composite of the three components we are imposing a mode1 on the 
situation. Mu1 t ip l ica t ive  ( Y  + T . S I )  a n d  other more complex 
models could a1 so be proposed. The uti 1 i t y  of any model i s  determined 
by the degree to  which the data f i t  the model. In the interests  of 
parsimony, the simplest model with which the data f i t  well i s  t o  be 
preferred. As shall be seen shortly, the simple additive model f i t  the 
data surprisingly we1 1. 

Each time-series was decomposed using the fol lowing  procedure. 
F i rs t ,  a leas t  squares l inear regression was run on each time-series 
t o  estimate the variance explained by the l inear trend. The residuals 
from th is  regression were used t o  compute the mean value of each 
month (i . e . ,  average of  a1 1 the Januarys, average of a1 1 the Februarys, 
e t c . ) .  The seasonal component was then removed from the residual 
ser ies  by subtracting from each month  in the series i t s  mean value. 
The resulting time-series represents the irregular component, the 
variation in the original time-series that i s  not explained by trend 
and seasonal components. 



, FIGURE 2 .  WHOLESALE PACKAGED BEER SALES ( b a r r e l s ) ,  STATE O F  MICHIGAN, 1970-1977 

Source: Michigan B e e r  and Wine Wholesalers A s s o c i a t i o n  





Applying th i s  simple additive model t o  the beverage alcohol dis- 
tribution variables for which monthly time-series data are available, 
i t  was found  that about three-fourths o f  the variance in these vari- 

ables was explained by l inear trend and cyclic seasonal factors.  The 
high degree of f i t  between the data and the model can readily be seen 
in Figure 1,  where both the actual draught beer consumption and i t s  
predicted values are plotted. AS can be seen from Table 1,  the re- 
la t ive contribution of trend or seasonal i t y  in explaining the variance 
in alcohol consumption varies with the type of beverage under consi- 
deration. Most of the variance in beverage alcohol consumption i s  a 
resul t  of a dominant seasonal component in the ser ies  (see Figures 2, 
3, and 5 ) .  This does not h o l d  true for  wine consumption, however; 
the variation in wine consumption i s  dominanted by a 1 inear upward 

trend explaining 49% of the variance, with a moderate seasonal factor 
explaining an additional 20% of the variance (see Figure 4 ) .  

Table 1 

Percentage of Variance in Michigan Beverage Alcohol 
Consumption Explained by Trend and Seasonal Components 

Trend Seasonal i t y  Total 

Packaged Beer Sales 16% 68% 84% 

Draught Beer Sales P 7 2 7 3 

Wine Sales 49 20 6 9 

Table-top Liquor Sales 11 5 8 6 9 

Turning t o  the social problem variables, i t  i s  again observed 
that  more than three-fourths of the variance i n  assault  and divorce i s  
accounted for  by the additive time-series model (see Table 2 and 
Figures 6 and 7 ) .  However, an important difference in the two ser ies  
i s  evident. Most of the variance explained by the model i s  a resul t  
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of the seasonal variation in assault b u t  most of the variation in fre-  
quency of divorce i s  a result  o f  the upward linear trend.* 

I n  conclusion, i t  i s  clear that the time-series variables 
analyzed are characterized by a high degree of f i t  t o  the additive 
time-series model Y = T + S + I .  The predictive power of the model i s  
particularly high for package beer sales and frequency of assault;  in 

each case over 80% of the variance was accounted for.  Important dif-  
ferences were noted in the relat ive contribution t o  explained variance 
of trend and seasonality. 

Table 2 

Percentage of Variance in Frequency of 
Assault and Divorce in Michigan Explained 

by Trend and Seasonal Components 

Trend Seasonal i t y  To ta 1 

Assault 13% 77?: 90% 

Divorce 69 7 7 6 

With regard to the objectives of time-series analysis discussed 
ea r l i e r ,  i t  i s  c lear  that the additive model functions very well as a 
description of  the time-series. This i s  important n o t  on ly  for an 
understanding of the event b u t  also because the tested model can be 
used t o  forecast future values of the variable under consideration. 
I n  using a model such as the one described here for forecasting, i t  i s  
assumed that  there i s  suff ic ient  momentum in the system t o  ensure 

that  future events will occur as they have in the past. As a resul t ,  
forecasting can be done w i t h o u t  knowledge of the specific causal system 
operating t o  bring about the event. Obviously, such a forecast could 
be seriously in error i f  a major occurrence (such as a significant 

*The percent of variance in assault accounted for by the model should 
be interpreted with caution since only 24 data points were used. 



change in beverage control laws or a war) were to  impact on the 
causal system during the period to  which the forecast  applied. 

Another use of a highly predict ive time-series model i s  to  elim- 
inate  the variat ion accounted for  by the model pr ior  t o  fur ther  
analysis  of relat ionships between time-series variables.  However, 
the elimination of variat ion due to trend and seasonali ty pr ior  t o  
fur ther  analysis assumes tha t  the determinants of the trend and sea- 
sonal variat ion a re  c lea r ly  k n o w n .  Since the causes of trend and 
seasonal variat ion in Liquor Control Commission licensinq act ions ,  
beverage alcohol consumption variables,  and social/heal t h  problem 
variables a re  not f u l l y  known a t  t h i s  time, analysis  of the re la t ion-  

ship between these variables were conducted using the original  time- 
se r ies  variables , incl u d i n g  trend and seasonal components, ra ther  
than the i r regu la r  component only. I t  i s  psssi ble t ha t  the trend and 
seasonal components of Liquor Control Commission licensing actions,  
alcohol consumption, and social problems a re  re la ted .  Since our 
knowledge i s  1 imi ted concerning the causal mechanisms t ha t  bring 
about trend and seasonal variat ion in these variables,  a l l  the com- 
ponents of variance are  included in the subsequent analysis  of cross- 
corre la t ions  among the variables. 

Cross-Correlation Analyses 

Time-series data present opportunities fo r  examining re la t ion-  
ships among variables which a re  not possible when observations are  
made only a t  s ingular  or  i r regu la r  points in time. The ava i l ab i l i t y  
of time-series data permit analyses which, while not t o t a l l y  con- 
cl usive, are  capable of indicating relat ionships which exhibi t  strong 
probabi 1 i  t i e s  of causal i ty ,  tha t  are  not possible with other techniques. 

Determination of a causal relat ionship between one social f ac to r ,  
such as a new law, a change in a regulation, an increase i n  alcohol 
consumption, an increase i n  alcohol consumption, o r  an increase in the 
number of beverage ou t le t s  in a ju r i sd ic t ion ,  and an outcome or  



consequence v a r i a b l e ,  such as i n c r e a s e d  numbers o f  t r a f f i c  a c c i d e n t s ,  

was t h e  c e n t r a l  f ocus  o f  t h e  c u r r e n t  s t u d y  o f  t h e  impacts  o f  changes 

i n  a l c o h o l  a v a i l a b i l i t y .  There a r e  f o u r  b a s i c  requ i remen ts  wh ich  

must  be met i f  a  causa l  X - Y  r e l a t i o n s h i p  i s  t o  be s u b s t a n t i a t e d .  

F i r s t ,  t h e r e  must be c o v a r i a t i o n ,  o r  s y s t e m a t i c  change, i n  b o t h  terms. 

The number o f  package l i q u o r  o u t l e t s  i n  M i c h i g a n  c o u l d  h a r d l y  be 

deemed r e s p o n s i b l e  f o r  a  sudden surge i n  package l i q u o r  s a l e s  i f  t h e r e  

was no a s s o c i a t e d  i n c r e a s e  i n  t h e  numbers o f  o u t l e t s  w i t h  SDD l i c e n s e s .  

Secondly, t h e  causa l  X v a r i a b l e  must preceed t h e  outcome Y .  The a rgu -  

ment t h a t  X causes Y c o u l d  n o t  be suppor ted  i f  changes i n  Y were f o l -  

lowed by  changes i n  X .  T h i r d ,  t h e  X - Y  r e l a t i o n s h i p  must h o l d  even when 

o t h e r  f a c t o r s  a r e  h e l d  c o n s t a n t .  T h i s  means t h a t  a1 t e r n a t i v e ,  o r  

spu r ious ,  compet ing  independent  terms (Xi) must  be t e s t e d  f o r  t h e i r  

grouped o r  independent  i n f l u e n c e s  on Y .  F i n a l l y ,  t h e  presumed causa l  

r e l a t i o n s h i p  must make sense. Even w i t h  c o v a r i a t i o n ,  p r o p e r  t i m e  

sequence, and an apparen t  absence of  compet ing causa l  i n f l u e n c e s ,  no 

i n c r e a s e  i n  a l c o h o l  consumpt ion wou ld  be a t t r i b u t e d  t o  a  c o n c e p t u a l l y  

u n r e l a t e d  s o c i a l  change. 

The measurement, o v e r  t ime ,  of t h e  f requenc ies  o f  r e t a i l  a l c o h o l  

o u t l e t  1  i c e n s i n g ,  m a r k e t i n g  changes (changes i n  p e r m i t s  he1 d )  , beverage 

d i s t r i b u t i o n  (consumpt ion by  beverage t y p e ) ,  and a  range o f  r e p o r t e d  

s o c i a l  and h e a l t h  problems and m o r t a l i t i e s ,  a1 lowed ana lyses  o f  co-  

v a r i a t i o n  and t i m e  o r d e r i n g  sequences. F u l l  c o n t r o l  o v e r  s p u r i o u s  

sources of i n f l u e n c e  on outcome measures (consumpt ion,  problems, and 

m o r t a l i t i e s )  was n o t  p o s s i b l e .  Some a n a l y t i c  t echn iques ,  however, a r e  

p o s s i b l e  wh ich  can de te rm ine  t h e  s t r e n g t h  o f  c o v a r i a t i o n ,  t h e  p r o b a b i -  

l i t y  o f  c o v a r i a t i o n  and t h e  d i r e c t i o n  o f  t h e  r e l a t i o n s h i p s ;  use o f  

t h e s e  techn iques  a i d s  t h e  a n a l y s t  i n  a  p r e l  i m i n a r y  i n t e r p r e t a t i o n  o f  

X - Y  r e l a t i o n s h i p s  wh ich  a r e  most l i k e l y  t o  be t r u l y  causa l .  Cross- 

c o r r e l a t i o n  a n a l y s i s  i s  t h e  t e c h n i q u e  we chose t o  employ. The i n t e r -  

p r e t i v e  power o f  t h e s e  ana lyses  i s  t h a t  t h e  s t r e n g t h  o f  t h e  a s s o c i -  

a t i o n s  o f  b i v a r i a t e  processes and t h e  t ime-d imens ions a r e  b o t h  



inherently part  of the analysis .  I t  i s  possible,  therefore to  screen 
a1 1 potential bi var ia te  processes fo r  the possi bi 1 i  t y  of re la t ionships  
which a re  meaningful and then to  determine the possi bil i  ty of causal i t y  
in regard t o  proper time ordering of changes in the variables.  

Results of Cross-Correlation Analyses. Table 3 displays a1 1 

important cross-correlat ion resu l t s  fo r  the fu l l  s e t  of 1 icensing and 
alcohol d is t r ibut ion independent variables and the alcohol d i s t r ibu t ion ,  
health and social problem dependent measures. A 1  though the police data 
on homicide and assau l t  generated impressive cross-correl a t ion co- 
e f f i c i en t s  (although with negative k lags)  the data are  limited to a 
24 month se r ies  which great ly  i n f l a t e s  the values of r .  These analyses, 
however can be considered against  the pub1 i c  health homi s ide  mortal i ty  
data,  which a re  more sa t i s fac to ry ,  and a reasonable in terpre ta t ion of 
the relat ionships between ava i l ab i l i t y ,  d is t r ibut ion and homicide can 

be made. There appears t o  be weak, posit ive relat ionships between new 
SDN 1 icenses and homicide, and between draught beer sa les  and homicide. 

The most s t r ik ing  r e su l t  of these statewide t e s t s  i s  the dominant 
in teract ions  between accidental mortal i  ty  measures, both categories of 
beer volumes, and the independent t e s t  variables. Those coeff ic ients  
which explain the g rea tes t  amount of variance are  exclusively in te r -  
act ions t es t ing  the relat ionships of accident mortal i  ty  and beer. New 

SDM 1 icensing i s  consistently and strongly associated with t r a f f i c  
accident and work accident mortal i ty;  both package and draught beer 
d is t r ibut ions  a re  associated with to ta l  accident mortal i  ty .  

Coefficients explaining between 10 and 20% of variance were found 
when corre la t ing 1 icensing a c t i v i t i e s  and a1 coho1 d i s t r ibu t ion .  Of 

the seven in teract ions  which produced 10 or more percent of variance 
explained, only those between 1 icensing changes and wine o r  table-top 
s p i r i t s  were noteworthy. This may r e f l e c t  a  s t ab le  beer d is t r ibut ion 
pattern over time which i s  not as eas i ly  influenced as sa les  of  s p i r i t s  
o r  wine. 



TABLE 3. SUMMARY OF SIGNIFICANT CROSS CORRELATION ANALYSES BY 
JURISDICTION LEADILAG DESIGNATION, STATE OF MICHIGAN 

Lead/ Lead/ 
Variable Hatch r Layb Variable Hatch r Laq' 

New C License vs (Polico) Ilomicide! . 52  - 6  Ncw Sunclay Solos Perml.tn vs .40 t1 
Now Tavern License vs (Police) .35  -1 Trafflc m r t a l l t y  

Ilomicide Ncw Sunday Salos floral tn VH .<in t 2  
New Sunday Sales Permit vs (Police) .50 - 5  ' f raffic H o r ~ l l t y  

Ilomicide New Sur~day Salos Poc~nlts v s  . 5 2  t 3  
Transfer of SDD v s  (Police) llomicido . 57  - 4  Traffic Hortality 
Transfer of SDM vs (Police) llomicide - 6 3  -4  New Sunrlay Salos I'urmlte vo . 3 8  t 4  

New C I,iccnso vs (Policc) A!;:ioult t . 5 3  -6 Traff ic  Hortallty 

New 'l'averrb Liccnse v s  (Police) .36 -1 New Sunday ve Work-Rolnted Fatal .44 t1 
Assault Acciclents 

:.law Sunday Salus Permit vs (Police) .56 -5 Neu Sunday vs Work-Rolated Yatal . 3 3  +2 
Assaul t Acc idcn t s  

Transfer SOD v s  (Police) Assault . 5 6  -4  
Trclnsfcr SDM vs (Police) Assault . 6 3  -4 New Sunday ve Cirrltouls Mortctllty . 3 7  0 

'Prallsfcr C vs (Police) Assault .36 -4  New Sul,tlay vn Cirrhosis Mortality .30 -1 

Ncu SDH Licenses vs Total Accident .51 0 Transfer of C Licur~sou v s  Work- . 3 7  -3 

Mortality Related Fatal Accldcnts 

Flew SDH Licenses vs Total Accident .60 t 1  Transfer of Tavorn Llconses vs . 3 0  tl 
!lortali ty Work-Related Fatal Accidents 

:Icw SDM Licenses v s  Total Accident . 57  t 2  
Elortali ty New C Licenses vs Tablo Top .25 0 

Spi r i t s  D i s t r l b u t i o ~ ~  
New SDM Licenses vs Traffic .5B 0 New C Licenses v s  'rablc 'l'op . 2 6  t 4  

Mortality S p i r i t s  Distribution 
Now SOM Licenses v s  Traffic 

Elortality 

Now SDM Licenses vs Work-Related 
Fatal Accidetits 

New SDN Licenses vs Public Ilealtt~ 
Ilomicide Mortality 

New Tavcrn Licenses vs Total 
Accident Mortality 

New Tavern Licenses vs Total 
Accident Mortality 

Transfcr of C Liccnscs vs Tablo .20 0 
Top Sp i r i t s  Distrlbution 

. 4 6  0 Transfer of C Licn~rsos vs Table . 22  +6 
Top Sp i r i t s  Distribution 

.32 t 3  New SDD Licensos vs WIIIO .43 0 
New SDD Licensos ve Wino . 3 9  +1 

.32 tl Now C Licenses vs Wino .46 0 

Transfer SDD Licortses vs Wine -33  0 
e3' +2 Transfer SDD ~ i c e n s e s  va win? . 3 3  t2 

New Tavern Licenses va TrafPIu , Tranefor SDM Ltcenees vo Wine ,32 0 

Mortality 

New Tavern Licensos vs Work- ,42  t 2  
Rolated Fatal Accident6 

lieu Tavern Licenses v s  Work- .35 +a 
Related Fatal Accidents 

New Sunday Sales Permita vs Total . 4 0  +1 
Accident Mortality 

New Sunday Salea Permits va Total .53 + 2  
Accident Mor t a l i  ty 

iJev Sunday Sales Permit3 vs 'rota1 .50 t 3  
Accident Mortality 

& 

' Police data have only 23 monthly observations which g rea t ly  i n f l a t e s  
values of r .  

*Lead/Lag in Months 



TABLE 3. SUMMARY OF SIGNIFICANT CROSS CORRELATION ANALYSES BY 
JURISDICTION LEAD/LAG DESIGNATION, STATE OF MICHIGAN 
( c o n t i n u e d )  

Lead/ 
Variable Hatch r Lag* 

Packaqo Deer vs (Police) Ilomicldc .30 -6 

Package Deer vs 'Fatal Accidc~tt .42  0 
Mortality 

Packago Beer vs Total Accident .55 tl 
Mortalf ty 

Package Doer ve Total Accident . 4 5  t 2  
Mortality 

Package noer vs Traffic Hortallty .I5 0 
Package Deor vs Traffic Mortality .55 t l  
Package Deer va Traffic Mortality . 4 5  t2 

Draught Dear vs Total Accident .49  0 
Mortali ty 

Draught Beer va Traffic Mortality .48 0 
Draught Beer ve Traffic Mortality .68 +1 
Draught Deer v s  Traffic Mortality .67 t 2  
Draught Beer v s  Traffic Mortality .47 t 3  

Draught Beer vs Work-Related . 3 5  0 
Fatal Accidents 

Draught Beer vs Work-Related .45 t 1  
Fatal hccidents 

Draught Beer vs Work-Related -42 t 2  
Fatal Accidents 

Draught Beer ve Work-Related -37 t 3  
Fatal Accidents 

Draught Beer v s  Public llealth .32 t1 
Homicide 

Wine vs Suicide Mortality .30 0 

Table Top Spir i t s  Sales va * '40 0 
(Police) ~omicide 

Table Top Spir i t s  Soles va .30 0 
(Police) Asaaulk 



Few consis tent  re la t ionships  were iden t i f i ed  between c i r r h o s i s  o r  
su ic ide  mortal i ty and the 1 icensing data. Only the  re la t ionship  

between wine dis-r ibution and suicide mortal i ty even approached impor- 
tance; furthermore, t h i s  re la t ionship  was a t  the k = O  paired obser- 
vations in which no time ordering i s  evident.  

The most important b ivar ia te  re la t ionships  invol ved package and 
draught beer, a s  mentioned above. On Table 4 ,  i t  i s  c l ea r ly  shown 
t h a t  the strength of the re la t ionships  between beer d i s t r ibu t ion  and 
a l l  three categories of accident mor ta l i ty ,  and the d i rec t ion  of these 
re la t ionships  ( k = O  t o  k=+3)  strongly suggest causa l i ty .  I t  i s  appar- 
ent  t h a t  increases in beer d i s t r ibu t ion  a re  cons is tent ly  followed by 

increases in t o t a l  accident mortal i t y ,  t r a f f i c  accident mortal i t y ,  and 
accidental deaths in the working place. The lag between the maximum 

a1 coho1 d i s t r ibu t ion  increases and mortal i  t y  increases i s  general ly  
one o r  two months (k=+l ,+2)  which would be an appropriate time sequence 
i f  these re la t ionships  a r e  t r u l y  causal.  

Discussion of Cross-Correlation Analyses. I f  one were t o  con- 
s t r u c t  an hypothetical continuum based on the social  and medical 
e t io log ies  of each of the  social  and health dependent variables used 
in these analyses, i t  would he possible t o  rank-order the problem areas 
and mortal i ty categories along a "most simple" to  "most complex", o r  
most acute to  most chronic, scale.  I f  t h i s  were done the three ca te-  
gories of accident mor ta l i ty ,  a s s a u l t ,  and homicide would probably be 
c l a s s i f i e d  as re1 a t i v e l y  acute,  while divorce, chi ld abuse, and suicide 
would be more complex and more chronic. Cirrhosis  mortal i ty would 
ce r t a in ly  be l i s t e d  as the most chronic. The general impression tha t  
emerges from the cross-correlat ion analyses i s  t h a t  the  most acute 
social  and health problems, pa r t i cu la r ly  the acute accident mortal i ty 
measures, a re  most l i k e l y  to  be s t a t i s t i c a l l y  associated - and appro- 
p r i a t e ly  time ordered which suggests causal re la t ionships  w i t h  in-  
creased alcohol a v a i l a b i l i t y .  Further,  increases in the d i s t r ibu t ion  
of draught beer and package beer appears t o  be associated w i t h  acute 





mortality including to ta l  accident deaths, accident deaths in the 
working place, and t r a f f i c  accident mortal i ty.  A 1  though explaining 

only a small percent of the variance, changes i n  the 1 icensing of 
beverage alcohol sa les  ou t le t s  does appear t o  be consistently related 
to  wine and d i s t i l l e d  s p i r i t s  d i s t r ibu t ion .  Beer d i s t r ibu t ion ,  in the 
form of package sa les  o r  draught beer, i s  apparently unaffected by 
changes in the licensing actions of the Liquor Control Commission. 

These findings suggest, from a pub1 ic  heal t h  perspective, pre- 
vention of a portion (alcohol-related) of accident mortality m i g h t  be 
accomplished through changes in cer ta in  1 icensing actions.  I t  i s  also 
c lea r  t ha t ,  while package and draught beer d is t r ibut ion a re  more 
strongly associated with accident mortality than wine or di s t i  1 led 
s p i r i t s ,  beer d is t r ibut ion i s  probably more res i s t an t  t o  influences of 
1 icensing a c t i v i t i e s  than other a1 coho1 i c  beverages. Thus we are  faced 
with a dilemma; the ava i l ab i l i t y  of beer i s  the most strongly related 
t o  accident mortal i ty b u t  i t  i s  the category of alcoholic beverages 
l e a s t  ef fect ively  regulated by the s t a t e .  

Conclusions 

I n  many respects t h i s  study has been exploratory. Regarding hypo- 
thes i s  t e s t ing ,  the c lea r  intention was t o  c l a r i f y  potential ly tes table  
hypotheses as well as to  ra i se  new research issues from which new hypo- 

theses might be developed in the future. Also exploratory were our 
many e f fo r t s  to find and u t i l i z e  data resources which might aid in the 
research process; in a practical  sense we suspect t ha t ,  in the short  
run, our discoveries of widespread data collect ion and the strengths 
and weaknesses of those data will have the l a rges t  benefit to  the State 
of Michigan. 

Analyses of several datasets  were designed to provide empirical 
guidance fo r  fu ture ,  more def in i t ive ,  research regarding the fundamental 
relat ionships between beverage alcohol ava i l ab i l i t y ,  consumption and 
d i s t r ibu t ion ,  and a1 cohol-related morbidity, mortality and social  



problems. I n  each of t h e  analyses bo th  design and da ta  r e s t r i c t i o n s  

were s i g n i f i c a n t  and t he  r e s u l t s  should  be viewed as suggest ive r e -  

gard ing  t h e  c o n t i n u i n g  s tudy of t he  phenomenon o r  f o r  po l  i c y  develop- 

ment. 

Data A v a i l a b i l i t y  f o r  Research Ana l ys i s .  The major  s t r e n g t h  w i t h  

r ega rd  t o  da ta  on a l coho l  a v a i l a b i l i t y ,  consumption, and s o c i a l  and 

h e a l t h  problems i s  t h a t  i n  Mich igan a  v a r i e t y  o f  systems e x i s t  t h a t  

c o l l e c t  data  r e l e v a n t  t o  a l coho l  a v a i l a b i l i t y ,  consumption and a l c o h o l -  

r e l a t e d  s o c i a l  and h e a l t h  problems. The O f f i c e  o f  V i t a l  and Hea l t h  

S t a t i s t i c s  r o u t i n e l y  processes data on a  wide v a r i e t y  o f  causes o f  

death and on o t h e r  s o c i a l  problems (such as d i v o r c e )  which a r e  po- 

t e n t i a l l y  r e l a t e d  t o  a l coho l  a v a i l a b i l i t y  and consumption. These data 

a re  e a s i l y  access ib l e  i n  machine readable  format  f a c i l i t a t i n g  t h e i r  

use f o r  research and m o n i t o r i n g  e f f o r t s .  S i m i l a r l y ,  the  L i q u o r  Con- 

t r o l  Commission ma in ta ins  a  l a r g e  da tase t  t h a t  i s  p o t e n t i a l l y  r e l e v a n t  

t o  p u b l i c  h e a l t h  p o l i c y  mon i t o r i ng  and eva lua t i on .  Other s t a t e  o r  

l o c a l  government u n i t s ,  such as t he  Department o f  Soc ia l  Serv ices  and 

t he  Mich igan Department o f  S t a t e  Po l i ce ,  keep r e g u l a r  records  t h a t  a r e  

use fu l  f o r  m o n i t o r i n g  t h e  impacts of pub1 i c  ~ o l  i c y  on a l c o h o l - r e l a t e d  

problems. These e x i s t i n g  da ta  c o l  l e c t i o n  systems cou ld  be e f f e c t i v e l y  

used t o  compi le  a  c o n t i n u a l l y  up-dated da ta  f i l e  which would be appro- 

p r i a t e  f o r  t h e  m o n i t o r i n g  o f  t h e  e f f ec t  o f  a  wide v a r i e t y  o f  s t a t e  

po l  i c y  changes on a l coho l  a v a i l a b i l i t y ,  consumption and s o c i a l  and 

h e a l t h  problems. I f  t h e  e x i s t i n g  data resources a r e  t o  be f u l l y  ex- 

p l o i t e d  f o r  the  purpose o f  po l  i c y  eva lua t i on ,  s i g n i f i c a n t  d e f i c i e n c i e s  

i n  t h e  qua1 i t y  and comprehensiveness o f  data co1 l e c t e d  shoudl be co r -  

rec ted .  

A lcohol  A v a i l a b i l i t y  and A lcoho l  D i s t r i b u t i o n .  I t  i s  apparent 

t h a t ,  s i n g u l a r l y  and i n  combinat ion,  1  i c e n s i n g  a c t i v i t i e s  which i n -  

crease t he  numbers o f  l i censees  and which change t h e  mix o f  e x i s t i n g  

1  icenses and pe rm i t s  a re  assoc ia ted  w i t h  inc reased  d i s t r i b u t i o n  o f  

a l coho l  i c  beverages. Wine d i s t r i b u t i o n  i s  the  most c m s i s t e n t l y  



affected beverage category followed by draught and package beer and 
d i s t r i l l e d  s p i r i t s  sold by the drink. No adequate data were available 
t o  t e s t  the association of alcohol licensing a c t i v i t i e s  with the dis-  

t r ibut ion of packaged d i s t i l l e d  s p i r i t s .  
Except i n  combination, licensing a c t i v i t i e s  have a l e ss  pro- 

nounced e f fec t  o n  beer d is t r ibut ion than on wine o r  d i s t i l l e d  s p i r i t s  
( table-top s a l e s ) .  The re la t ive  lack of responsiveness of beer d i s -  
t r i  bution to  licensing a c t i v i t y ,  compared t o  wine and d i s t i l l e d  s p i r i t s ,  
m i g h t  be due to  the s ize  of the beer market or  the strong seasonal 
cycles of tha t  market. The general influence of the Michigan Liquor 
Control Commission's 1 icensing a c t i v i t i e s  appears to be substantial  
regarding the volumes of wine and d i s t i l  led s p i r i t s  and to a l e sse r  
degree with beer, which a re  d is t r ibuted fo r  sa le  throughout the s t a t e .  

Other exogenous factors  have not been analyzed which m i g h t  con- 
t r i bu t e  to  a more thorough understanding of the association of l icens- 
ing and dis t r ibut ion.  Population changes and economic variat ions were 
not tested.  We do not believe tha t  the s t a t i s t i c a l  associations re-  
la t ing ava i l ab i l i t y  and dis t r ibut ion would be t o t a l l y  negated with the 
inclusion of appropriate t e s t  variables (population, economic growth, 
e t c .  ) , however t h i s  i s  somewhat speculative and suggests tha t  fur ther  
research i s  required. 

Another s e t  of analyses investigated the p red ic tab i l i ty  of 
alcoholic beverage dis t r ibut ion as a time-ordered process. Uti l izing 
addit ive time-series models i t  was found tha t  alcohol d i s t r ibu t ion ,  
over time, i s  highly regular and predictable. Draught beer d is t r ibut ion 
i s  remarkably consistent  with s t ab le  and dominant seasonal cycles. 
The time-series models of  wine and d i s t i l  led s p i r i t s  denionstrated re- 
l a t ive ly  l ess  seasonal dominance, yet  l inea r  trend (growth) was s table  
and. predictable. These findings a re  of importance because such 
s t a b i l i t y  in the data on beverage dis t r ibut ion accomodates analytic 
requirements to evaluate the  impact of speci f ic  changes in 1 icensing 
rules and regulations on  the dis t r ibut ion of alcoholic beverages. The 



re la t ive  effectiveness of l ega l ,  regulatory o r  administrative changes 
can be evaluated i f  i t  i s  possible to  predict beverage d i s t r ibu t ion  
in to  the future w i t h  reasonable confidence. I t  i s  very c lea r  tha t  
highly accurate predictions of beer, wine and d i s t r i l l e d  s p i r i t s  d is-  
t r i  b u t i o n  levels  can be made w i t h  straightforward time-series model 1 -  

ing. Therefore, rigorous and s c i en t i f i c a l l y  sa t i s fac to ry  impact 
analyses are  feas ible .  

Alcohol Distribution and the Frequency of Health and Social Pro- 
blems. Certain categories of beverage a1 cohol d is t r ibut ion are  
associated with increases in the frequency of speci f ic  acute health and 
social problems. Distribution of package and draught beer are  asso- 
ciated jo in t ly  with 1 icensing and cer ta in  mortal i ty frequencies. While 

not de f in i t ive ,  these associat ions support the hypotheses tha t  l icens- 
i n g  ( ava i l ab i l i t y )  i s  associated with consumption (beverage d i s t r ibu t ion)  
which d i rec t ly  resu l t s  in certain increases in speci f ic  kinds of social 
and health problems. Much more analys is ,  however, i s  required before 
a f u l l  understanding of these relat ionships i s  known. 

A1 1 categories of accidental mortality were found t o  be con- 
s i s t en t l y  associated with several kinds of 1 icensing and permit act ions 
by the Liquor Control Commission. Neither the consistency nor the 
strength of s t a t i s t i c a l  associat ions were found bet,ween most other 
social and health problems and 1 icensing and regulatory a c t i v i t i e s .  
Total accident mortal i ty ,  occupational accident mortal i ty  and t r a f f i c  
accident deaths were consistently related to beer d is t r ibut ion i n  b o t h  

package and draught categories.  
In general the more acute (from our s e t  of mortal i ty,  morbidity 

and frequency of reported social  problems) social o r  health problems 
are  predicted be t t e r  by a1 cohol d i s t r ibu t ion  than "chronic" problems 
such as c i r rhos i s  mortal i ty,  suicide,  divorce o r  reported child abuse, 
where "chronic" refers  to problems with long, time-ordered and complex 
e t io logies .  



Two remarks should be made in in terpre t ing these resu l t s .  F i r s t ,  

we note that  variat ions in beer consumption a re ,  by a large margin, 
dominant in explaining subsequent variation i n  the incidence of social 
problems. The seasonal variation i n  beer consumption was examined and 

i t  was found t ha t  the seasonal and trend components accounted fo r  
nearly a l l  of the f luctuations in consumption t ha t  were observed. 
With beer consumption having such a pronounced seasonal pattern when 
plotted against  time, we must be aware tha t  to  the extent tha t  o ther ,  
causally unrelated variables covary with time, they will appear to be 
related to  beer consumption. Secondly, the finding tha t  chronic pro- 

blems do not covary greatly with aggregate consumption need n o t  mean 
t ha t  the two are  independent - i t  may simply indicate that  they a re  
t ied  together in a more complicated way. 

These analyses re fe r  to one jur isdic t ion and the dynamics, mostly 
increases, in beverage dis t r ibut ion and reported frequency-of-events 
over time. The l imi ta t ions  of our analyses, therefore,  do not preclude 
the va l id i ty  of findings which are  based on  comparative analyses of 
d i f fe ren t  jur isdic t ions  and the e f fec t s  of d i f fe ren t  kinds and levels  
of ava i l ab i l i t y  and alcohol d is t r ibut ion on  the public health. Such a 
finding was recently reported by Parker, Wolz and Harford (1978) re- 
garding the e f fec t s  of population based l imi ts  on the number of sa les  
ou t le t s  upon alcoholism ra tes .  The authors concluded tha t  "alcohol 
ava i l ab i l i t y  should become a public health i ssue";  a conclusion tha t  
i s  supported by our analyses of Michigan data.  
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