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did not reveal any significant effects. Douglass and Freedman's (1977)
analyses of both fatal and non-fatal alcohol-related crash involvement for
Michigan jurisdictions with consistently reported crash involvement data
also found no significant effect of the lowered drinking age on drivers
aged 16-17.

In short, the lowered drinking age did not have a demonstrable
effect on alcohol-related crash involvement of underage drinkers. There
is some evidence that the raised drinking age may be associated with
reduced alcohol-related collsion involvement among 16-17 year old drivers.
However, inconsistent results across the HBD and 3FS measures, and the
signficant drop in non-alcohol-related crash involvement for the age
group* indicate that one cannot unequivocably conclude that the raised
drinking age caused reduced alcohol-rplated crash involvement among
drivers aged 16-17,

The final hypothesis proposed m Section 2.4 was that the
lowered legal drinking age had a greater effect on collision involvement
than the raised drinking age. This hypothesis was not supported by the
findings. Douglass and Freedman (1*977:46) reported a 25 percent increase
in total (i.e. fatal, injury, and property damage) H3D crash involvement,
and a 17 percent increase in 3FS crash involvement among drivers aged
18-20 after the drinking age was lowered in 1972. The present research
identified a 31 percent reduction in total HBD crash involvement and an 13
percent reduction in 3FS crash involvement among 13-20 year old drivers
after the drmkmg age was raised in 1973. The magnitudes of the tvo
estimated legal impacts were remarkably similar, with the raised drinking

age from 13 to 2i apparently reversing the effect of tne earlier reduction



of the legal age from 21 to 13.

Since alcohol consumption is the major intervening variable
between changes in the legal drinking age and changes in alcohol-related
crash involvement, the aggregate distribution of alcoholic beverages in
Michigan was examined for 1969 through early 1930. Packaged beer sale?
were lower than expected in 1979, draught beer sales were higher than
expected, and wine sales were down slightly from what one would have
expected gi n the baseline trends. No conclusion as to the effect of the
raised drinking age on beverage consumption could be made, however,
because of several other factors that were likely to have influenced
beverage sales in 1979, and because age-specific alcohol consumption data

were not available.

6.2 Recommendations for Research
Age-specific impact assessments of the used legal drinking age
should be conducted. Analyses should be conducted of individual ages in
addition to the 13-20 aggregation used in the current research. Although
the costs involved in separate impact analyses of 13, 19, and 20 year old
crash involved youth would be substantially greater than aggregated
analyses, the increased precision of the -esults w. >id be highly useful.
Evaluation of the raise*legal drinking ace should at repeat:d
in two to fnnr /oars. The present study has evaluated the initial effects
of the change of Michigan's legal drinking age to 21 on traffic safety.
The Michigan Department of Public Health, Office of Substance Abuse
Services has previously sponsored research to assess the long term effects

of the P72 change to an 13 year old drinking age! such a commitment to



followup evaluation should be continued, it will not be known if the
effects identified in this research are lasting or temporary if the
present analyses are not replicated with data for a longer time period
after the drinking age was raised.

Future analyses should focus on all alcohol-related crashes and
not exclusively on fatal alcohol-related crashes. Helia-ce on fatal
crashes as the principal dependent variable in an evaluation of a change
in tne legal drinking age is not advised, The problem with basing
decisions solely on fatal accidents is that more than crash causation
factors influence the distinction between any alcohol-related crash and a
fatal alcohol-related crash. The proximity and quality of emergency
medical care, seat-belt usage, crashworthiness of the vehicle, and other
factors are as important as the causes of the crash in determining whether
a crash is to be labeled "fatal." Many of the factors that determine
whether a crash will be fatal are independent of crash causation, and
th -refore, add unnecessary variability to the data. The public health
issue is not solely fatality production, i.e. mortality, but all
alcohol-related crashes m which injuries have occurred e., total
alconol-related traffic crash morbidity.

Reliable measures of alcohol-related crash fr'-?ju.?naes should be
used m fytgro evaluations of he I-isil drinking ace cith er changes in
alcohol availability. The subjectivity and unknown influences on
officially reported "had been drinking" alcohol involvement in Michigan
official crash records is not a problem that will soon be resolved for all

levels of crash severity. Therefore, it la reconnendetl



that in addition to officially reported alcohol

involvement, alterrative measures

continue to be used as indicators of alcohol-related traffic crash
involvement. In addition to the three-factor-surrogate measure used in
the present study, separate analyses of we kend accidents, and separate
analyses of accidents stratified by severity would provide additional
insights into the effects of changes in alcohol availability on
alcohol-related traffic safety problems,

The pre-driving drinking environment and drinking 3radices or
youth should be investigated. Research on the drinking practices of
youth, with an emphasis on behavioral patterns preceeding driving, should
be conducted. These pre-driving drinking practices should be examined for
location, social environment, peer structure, demographic, and other
characteristics which would provide a better understanding of the linkages
between drinking behavior and driving behavior, These studies could
become the basis for future changes in alcohol-spocific laws and policies,

as well as other prevention program development.

6.3 Recommendations for Public Policy

Alcohol control policy and legislation has historically been
used to accomplish many purposes. In addition to protecting the public
health, these laws have been used to reflect social, moral, or political
standards, to ensure d stable market for beverage alcohol, and to create

mechanisms for governmental revenues. The domain of this research was



exclusively that of public health, Although other considerations enter
into a determination of the minimum age at which alcoholic beverages can
be legally purchased, the recommendations below are based solely on the
public health implications of the research findings concerning the effect
of the drinking age on alcohol-related motor vehicle crash involvement.

The legal drinking age at 21 should be sustained. Rarely in the
field of public health is it possible to identify a legal or policy change
which has a demonstrable effect on a major cause of morbidity. Few
traffic safety prevention programs that have been evaluated scientifically
have been found to have prevented significant numbers of alcohol-related
traffic accidents among young drivers. The change in Michigan's legal
drinking age in December, 1973 from 13 to 21 produced a significant
improvement in the public health of 13-20 y< \r old youth. This research
has provided clear evidence that the higher legal drinking age has led to
a significant reduction in alcohol-related traffic accidents among 13-20
year old drivers, while older drivers, during the same time period,
experienced no changes or slightly increased frequency of alcohol-related
traffic collisions. The higher drinking age can be considered a
s ccessful public nealth countermeasure against a leading cause of
morbidity among youth. If the basis for a determination of the minimum
age of purchase for alcoholic beverages is the public health consequences
of alternative drinking ages, one must conclude that the 21 year old
drinking age should be sustained. (1)

Qttar tvd'.Q! chanasa in ilsshQl xi& A& liii should Ut evikAtsJ
for public health lince 1*76 the Office of Substance Abuse

cervices has supported ongoing research on the relationships between



alcohol availability and alcohol-related social* health, and safety
problems in Michigan. These studies have been concerned with the lowering
and raising of e legal drinking ane, licensing and regulatory activities

of the Michin Liquor Control Comrr.sion, and the variability of retail
prices of al ic beverages. Governmental actions, either through
administr olicy or regulatory changes, or legislation, frequently
have direct in plications for alcohol availability. For example,
degregulation of distilled spirits prices, changes in state alcohol tax
formulae, and zoning and other local ordinance modifications should be
adequately evaluated regarding their consequences for alcohol-related
morbidity and mortality. Research conducted since 1976 on the Michigan
experience has revealed that modifications in alcohol availability were
associated with changes in the incidence of acute alcohol-related
problems. The Office of Substance Abuse Services is encouraged to
continue to take advantage of opportunities to measure the effects of tew
legislation and regulations, and to use the results to guide the
formulation of public policies designed to prevent alcohol abuse and other

alcohol-related problems.



Notes to Chapter 6.0

1. The "protection of life anj limb" was found by the courts to
be the rational basis for the 1973 change in Michigan's legal drinking age
(Guy, 1973:51).
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Table A.l

Involvement Among 18 - 20 Year Old Drivers

ESTIMATION SUMMARY

DIFFERENCING:

SEASONAL DIFFERENCING:
SEASONAL SPAN:
TRANSFORMATIONS:
PARAMETER PARAMETER
NUMBER TYPE ORDER
1 DELTA
2 AR 1
ARS I

RESIDUAL AUTOCORRELATIONS:

1- 10 -0.17 0.09
ST.E. 0.11 0.11
11- 20 0.09 -0.10
ST.E. 0.12 0.12

12

0
0
LOG
BEGINNING
VALUE

0.10836E+01
0.58276E+00
0 .48603E+00

PARAMETER CORRELATION MATRIX

1 2
1 1.0000
2 -0.7422 1.0000
3 -0.4064 -0.2225

CASES
1- 84
0.23 -0.04
0.11 0.12
0.25 -0.06
0.13 0.13
3
1.0000

Michigan

ESTIMATED
VALUE

0.94184E+00
0.66178E+00
0. -15476E+00

DF
17

-0.02 0.12

0.12 0.12

0.02 0.01

0.13 0.13

ARIMA Model Estimation Results for the Frequency of Had-been-drlnklng Crash

TERMINATION:SSQ CONVERGENCE

VARIABLE: 7
LABEL:HBD10.C
CASES: 1- 84

ADJUSTED SSQ:0.17684E+01

95 PER CENT

LOWER LIMIT

0.39534E+00
0.48450E+00
0.23770E+00

Q
0.19674E+02

.07 0.02
12 0.12

o o

o

.08
.13

0.03
0.13

o

UPPER LIMIT

0.148U3E+01
0.8 3898E +0H
0.67102E +00

SIG
2912

-0.09 0.16
0.12 0.12

-0.01
0.13

0.06
0.13



Table A.2 ARIMA Model Estimation Results for the Frequency ot Three-factor-surrogate Crash

Involvement Among 16 - 17 Year Old Drivers 1n Michigan
ESTIMATION SUMMARY TERMINATION:SSQ CONVERGENCE
VARIABLE: 6
DIFFERENCING: 0 LANEL:F.,S16.C
SEASONAL DIFFERENCING: 1 CASES: 1- 84
SEASONAL SPAN: 12 ADJUSTED SSQ:0.92260E+04
TRANSFORMATIONS: NONE
PARAMETER PARAMETER BEGINNING ESTIMATED 95 PER CENT
NUMBER TYPE ORDER VALUE VALUE LOWER LIMIT UPPER LIMIT
1 ARS 1 - .50000E+00 - .51592E+00 -.72211E+00 -.30974E+00
RESIDUAL AUTOCORRELATIONS: CASES DF Q SIG
13- 84 19 0.1f 315E* 02 +4368
1- 10 -0.21 0.13 -0.13 -0.01 -0.16 0.01 -0.10 0.10 -o0.0s8 0.02
ST.E. 0.12 0.12 0.12 0.13 0.13 0.13 0.13 0.13 0.13 0.13

11- 20 0.12 -0.17 0.03 -0.15 0.10 -0.19 0.05 ~-0.10 0.14 -0.06



fable A.3 ARIMA Model Estimation Results for the Frequency of Had-been-drlnklng Crash
Involvement Among 16 - 17 Yeas Old Drivers in Michigan

ESTIMATION SUMMARY

DIFFERENCING: 3
SEASONAL DIFFERENCING: 0
SEASONAL SPAN; 12
TRANSFORMATIONS: NONE
PARAM'TER PARAMETER BEGINNING
NUMBER TYPE ORDER VALUE
1 DELTA 0.1Q000E+02
2 AR 1 0.60000E+00
3 ARS 1 0.52000E+00
RESIDUAL AUTOCORRELATIONSI: CASES
1- 04
1- 10 -0.10 0.09 0.00 0.09
ST.E. 0.11 0.11 0.11 0.11
11- 20 0.12 -0.05 0.10 0.10
ST. E. 0.12 0.12 0.12 0.12

PARAMETER CORRELATION MATRIX

1 2 3
1 1.0000
2 -0.6207 1.0000
3 -0.5223 -0.2009 1.0000

ESTIMATED
VALUE

0.12397E+02
0.49239E t-00
0. 18365E r00

DF
17
0.01 -0.00
0.11 0.11
0.11 -o0.086
0.12 0.13

TERMINATIO 1.-SSQ CONVERGENCE

VARIABLE: 4
LABEL:HBD16.C

CASES:

1- 04

ADJUSTLD SSQ:0 .66253E+04

95 PER CENT
LOWER LIMIT

0.63049E+01
0. 28457E+00
0. 1496 3E +00

Q

0.18068E+02

-0.01
0.13

UPPER LIMIT

0.18410E+02
0.70022E+00
0.61766E+UO

SIG
. 3846

-0.13 0.17
0.11 0.12

-0.16 -0.09
0.13 0.13



Table A.4 ARIMA Model Estimation Results for the Frequency of |lad-not“been-drinklng Crash

Involvement Among Il - 20 Year Old Drivers

ESTIMATION SUMMARY

DIFFERENCING: 0
SEASONAL DIFFERENCING: O
SEASONAL SPAN: 12
TRANSFORMATIONS: NONE
PARAMETER PARAMETER BEGINNING
NUMBER TYPE ORDER VALUE
1 DELTA 0 .50000E+1J3
2 AH 1 0.51000Er00
3 ARS 1 0.64000E+00
RESIDUAL AUTOCORRELATIONS: CASES
1- 04
1- 10 0.02 -0.11 0.15 -0.03
ST.E. 0.11 0.11 0.11 0.11
11- 20 0.14 -0.09 0.23 0.11
ST.E. 0.11 0.12 0.12 0.12

PARAMETER CORRELATION MATRIX

) 2 3
1 1.0000
2 -0.5097 1.0000
3 -0.U471 8*0128 1.0001

in Michigan

ESTIMATED
VALUE

0.22194E+03
0.4 0286E+00
0.70993E+00

TERMINATION:SSQ CONVERGENCE

VARIABLE: 17
LABEL:

CASES: 1- 04
ADJUSTED SSQ:0 .17977E+07

95 PER CENT

IOWER LIMIT

0.73791E+02
0.19453E+00
0.54120E+00

Q
0.16255E102

-0.01 -0.00
0.11 0.11

-0.01 -0.07
0.13 0.13

UPPER LIMIT

0.37000E+03
0.61119E+00
0.07066E+00

SIG
.5050

-0.04 0.03
0.11 0.11

0.09 -0.06
0.13 0.13



Table A.5 ARIMA Model Estimation Results for the Frequency of llad-not-been-drinking Crash

Involvement Among 16 - 17 Year Old Drivers in Michigan

ESTIMATION SUMMARY

DIFFERENCING: 0
SEASONAL DIFFERENCING: 1
SEASONAL SPAN: 12
TRANSFORMATIONS: NONE
PARAMETER PARAMETER BEGINNING ESTIMATED
NUMBER TYPE ORDER VALUE VALUE
1 ARS 1 -. 32000E+00 -.34Q91E+00
RESIDUAL AUTOCORRELATIONS: CASES DF
13- 04 19

1- 10 0.14 0.19 0.25 0.12 0.09 0.04
ST.E. 0.12 0.12 0.12 0.13 0.13 0.13
11. 20 0.10 w007 0.15 0o.07 .0.10 0.13
ST.E. 0.14 0.14 0.14 0.14 0.14 0.14

TERMINATION:SSQ CONVERGENCE

VARIABLE: 16
LABEL:
CASES: 1- 04
ADJUSTED SSQ: 0.49940E-1-06

95 PER CENT
LOWER LIMIT UPPER LIMIT

-.59065E+00 -.99163C-01

Q SIG
0.17736E+02 5401

0.00 -0.05 0.15 -0.06
0.13 0.13 0.13 0.14

0.12 -0.02 0.07 . 0.02
0.14 0.14 0.14 0.14

17N



nr

Table A.6 AKIMA Model Estimation Results for the Frequency of Three-factor-surrogate Crash

Involvement Among 21 - 24 Year O0ld Drivers

ESTIMATION SUMMARY

DIFFERENCING;
SEASONAL DIFFERENCING: 1

SEASONAL SPAN: 12
TRANSFORMATIONS: NONE
PARAMETERt PARAMETER BEGINNING
NUMBER TYPE ORDER VALUE
1 ARS 1 -. 35000E+00
RESIDUAL AUTOCORRELATIONS: CASES
13- 04
1- 10 0.07 0.22 0.07 -0.14
ST.E. 0.12 0.12 0.12 0.12
11- 20 0.02 -0.17 -0.02 0.14

ST.E. 0.14 0.14 0.14 0.14

In Michigan

ESTIMATED
VALUE

-. 324 70E+00

DF
19

0.00 0.03
a.1l3 0.13

TERMINATION:SSQ CONVERGENCE

VARIABLE: 12
LABEL:
CASES : 1- 04
ADJUSTED SSQ :0 . 10505E+05

95 PER

LOWER LIMIT

-.50333E+00
Q
0.220 34E +02
0.09 -0.02
0.13 0.13
0.05 0.05
0.15 0.15

CENT
UPPER LIMIT

.66067E-01

SIG
. 2447

o

.10 -0.31
.13 0.13

o

-0.15 0.13
0.15 0.15



Table A.7 ARIMA Model Estimation Results for the Frequency of Mad-been-drinklng Crash
Involvement Among 21 - 24 Year Old Drivers 1n Michigan

ESTIMATION SUMMARY

DIFFERENCING: 0
SEASONAL DIFFERENCING: 1
SEASONAL SPAN: 12
TRANSFORMATIONS: LOG
PARAMETER PARAMETER BEGINNING
NUMBER TYPE ORDER VALUE
1 ARS 1 .36000EfO0O
RESIDUAL AUTOCORRELATIONS: CASES
13- 04
1- 10 0.07 -0.00 0.13 0.12
ST.E. 0.12 0.12 0.12 0.12

11- 20 3.09 -0.10 -0.09 0.15

TERMINATION:SSQ CONVERGENCE

VARIABLE: 10
LABEL:HBD21.C
CASES: 1- 84
adjusted ssq:0.14857e+01

ESTIMATED 95 PER CENT
VALUE LOWER LIMIT UPPER LIMIT
-.11481E*00 - .36183E+00 0.15221E+00
DF Q SIG
19 0.1660415%02 6167
0.03 0.02 0.18 0.13 0.06 0.03
0.12 0.12 0.12 0.13 0.13  0.13
-0.04 0.00 0.07 -0.09 -0.21 -0.07



Table A_.0 ARIMA Model Estimation Results
Involvement Among 25 - 45 Year Old Drivers

ESTIMATION SUMMARY

DIFFERENCING: 9
SEASONAL DIFFERENCING: 1
SEASONAL SPAN: 12
TRANSFORMATIONS: NONE
PARAMETER PARAMETER BEGINNING
NUMBER TYPE ORDER VALUE

1 AR 1 0

2 AR 2 0

3 ARS 1 -

RESIDUAL AUTOCORRELATIONS

13-

1- 10 -0.06 -0.02 0.009
ST.E. 0.12 0.12 0. K
11- 20 -0.00 -0.09 0.00
ST.E. 0.12 0.12 0.12

PARAMETER CORRELATION MATRIX

1 2 3
1 1.0000
2 -0.2668 1.0000
3 0.1551 -0.1275 1.0000

TERMINATION:SSQ

VARIABLE:

ADJUSTED SSQ:

ESTIMATED
LOWER LIMIT

.40000E+00O0
.20000E4 0O
.4 6000E+ 00

0.23972E+ 00
.24718E+00
.50152E+00

0.12306E-02

0.92580E-03
-.73021E+00

0.644 31E+01

for the Frequency of Three-factor-surrogate Crash
in Mtchigan

CONVERGENCE

15

1- 84

0 .46058E+05
CENT
UPPER LIMIT
0.47822E+00
0.49344K+00

-.27284E+00

S1G
.9897



Table A.9 ARIMA Model Estimation Result for the Frequency of Had-been-drlnklng Crash

Involvement Among 25 - 45 Year Old Drlv rs In Michigan

ESTIMATION SUMMARY

DIFFERENCING: 0
SEASONAL DIFFERENCING: 0
SEASONAL SPAN: 12
TRANSFORMATIONS: NONE
PARAMETER PARAMETER BEGINNING ESTIMATED
NUMBER TYPE ORDER VALUE VALUE
1 DELTA 0.15000E+03 0. 70250E+02
2 AR 1 0.24000E+00 0.29701E+00
3 ARS 1 0.56000E +00 0.73S47E100
RESIDUAL AUTOCORRELATIONS : CASES DF
1- 84 17
1- 10 -0.02 -0.08 0.25 -0.04 0.06 0.11
ST.E. 0.11 0.11 0.11 0.12 0.12 0.12
11- 20 -0.05 -0.13 0.03 0.13 -0.05 -0.04
ST.E. 0.12 0.12 0.13 0.13 0.13 0.13

PARAMETER CORRELATION *ATRIX

1 2 3
1 1.0000
2 -11.4140 1.0000

3 -0.8691 -0.0714 1.80UU

LOWER LIMIT

0.21346E+02

.62S08E-01
.5643 0E-tOO

0
0

o o ([N e}

VARIABLE :

o

.15027Et02

oo

TERMINATION:SSQ CONVERGENCE

13

1- 04

ADJUSTED SSQ :0.13607E+66

95 PER CENT
UPPER LIMIT

.11917E403
.53152E+00
.90664E+00

SIG
.5935

.12 0.18
12 0.12

.02 0.06
.13 0.13



Table A_10 ARIMA Model Estimation Results for the Frequency of Had-not-been-drlnklng Crash

Involvement Among 21 - 24 Year Old Drivers In Michigan

ESTIMATION SUMMARY

DIFFERENCING: 0
SEASONAL DIFFERENCING: O
SEASONAL SPAN: 12
TRANSFORMATIONS: NONE
PARAMETER PARAMETER BEGINNING
NUMBER TYPE ORDER VALUE
1 DELTA 0 .30000E+03
2 AR 1 0 .59000E+00
ARS 1 0 .62000E+00

RESIDUAL AUTOCORRELATIONSI:

1- 10 -0.00 -0.07 0.08
ST.E. 0.11 0.11 0.11
11- 20 0.1U -0.07 0.29
ST.E. 0.11 0.12 0.12

PARAMETER CORRELATION MATRIX

1 2 3
1 1.0000
2 -0.5003 1.0000
3 -0.7907 -0.0910 1.0000

TERMINATION;SSQ

VARIABLE:

ADJUSTED SSQ:

ESTIMATED
LOWER LIMIT

0.21670E03
0.4 5309E+00
0.67101E+00

0.Q0110E102
0.25095E+00
0. 494 28E+00

0.13722E+02

CONVERGENCE

10

1- 04
0.19648EH 07

CENT
UPPER LIMIT

0.35329E+03
0.65522E+00
0.85173E+00

SIG
.6867

0.03 0.04
0.11 0.11

o

.01 -0.03
.13 0.13

o



Table A.11 ARIMA Model

Involvement Among 25 - 45 Year Old Drivers

ESTIMATION SUMMARY

DIFFERENCING:
SEASONAL DIFFERENCING:
SEASONAL SPAN:

TRANSFORMATIONS:

PARAMETERT
NUMBER

1
2
3

PARAMETER

TYPE

DELTA

AR
ARS

ORDER

NONE

o

RESIDUAL AUTOCORRELATIONS:

1-

ST.

11-

ST.

10

20
E.

-0.03
0.11

-0.02
0.11

-0.11
0.12

0.
.11 0.11

0.
0.

BEGINNING

VALUE

.75000C+03
.64 000C+00
.63e~E+00

CASES
1- 84

06 0.07

30 0.12
12 0.13

PARAMETER CORRELATION MATRIX

1
2
3

1.0000
-0.4920 1.0000
-0.7639 -0.1491

1.0000

0.51644E+03 0.196J5E+03
.4 784 2E+00 .27736E+00
0.66412E+00 0.47G46E+00

o
o

DP Q
17 0.18607E+02

-0.04 -0.01 0.00 -0.07
0.11 0.11 0.11 0.11

-0.09 -0.09 .00 "0.07
0.13 0.13 0.13 0.13

o

Estimation Results for the Frequency of Had-not-been-drinklng Crash

In Michigan
TERMINATION:SSQ CONVERGENCE
VARIABLE : 19
LABEL ¢
CASES : 1- 84
ADJUSTED SSQ :0 .12356E+08
ESTIMATED 95 PER CENT
VALUE LOVER LIMIT UPPER LIMIT

0.03654E+03
0.67949E+00
0.84977E+00

SI1G
.3516

0.05 -0.01
0.11 0.11

-0.01 -0.00
0.13 0.13

081
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DESIGN VALIDITY



DESIGN VALIDITY

There are numerous potential threats to the validity of the
conclusions reached in the present investigation, These potential threats
to the validity of conclusions can be categorized in a number of ways, the
most popular being the dichotomizaticn of internal and external validity
originally presented by Campbell and Stanley (1966), However, the present
discussion is structured after the more comprehensive discussion of
validity presented in Cook ar.d Campbell®s (1979) recent volume. Cook and
Campbell present four major categories of research design validit (A)
statistical conclusion validity, (B) internal validity, (C) construct
validity, and (D) external validity. Each of the*® types of validity is
discussed below.

Statistical Conclusion Validity. Statistical conclusion
validity is concerned with the possibility that random errcr and/or the
inappropriate use of statistical tests may invalidate research
conclusions. Statistical conclusion vJidity is essential to establish
that there is in fact a true covariation between the operationalizations
of the concepts . tder investigation. Since covariation is the most basic
prerequisite for establishing a causal relationship, one must first
establish a valid covariation or statistical relationship prior to
conducting a causal analysis.

There are a variety of threats to statistical conclusion
validity. First, inadequate power of the statistical tests used may
invalidate one"s conclusion that no covariation is present. This threat

to statistical conclusion validity was minimized by a number of design
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features in the present investigation. Since there is a direct
relationship between sample sire and power, a large number of observations
over an extended period of time surrounding the intervention points was
used in estimating the statistical rel. lonships. Power .salso increased
by refraining from the use of very low levels of Type I error as the
criterion for a statistically significant relationship, since power is
directly related to the level of Type | error chosen.

Statistical conclusion validity was strengthened by the use of
the most powerful statistical methods available that could be
appropriately applied to the data. For this reason, the present study was
designed to meet the requirements of the recently developed Box-Jenkins
transfer function methods (Box and Tiao, 19751 Box and Jenkins, 1<76).

Finally, statistical - inclusion validity can often be
substantially increased by explicitly taking into account in the data
analyses all systematic components of the total variance in the dependent
measures, and thus reduce the error variance. As is discussed in Section
3.4 on the data analysis methods, extensive effort was expended to
identify all of the systematic components of the total variance in each
dependent time-senes prior to an assessment of the statistical
significance or magnitude of the drinking age effects.

A second inreat to statistical conclusion validity is the
violation of the assump 1ions of the procedures used. This threat to
validity was minimized jy explicitly noting the assumptions accompanying
the statistical procedures used, the robustness of the procedure to a
violation of rhose assumptions, and an assessment of tne extent to which

the assumptions were violated. Further discussion of the assumptions



underlying the procedures used in this investigation, and an analysis of
the extent to which the assumptions were met can be Found in Section 3,4,

A third threat to statistical conclusion validity is the
analysis of multiple tests, Examining multiple tests increases the
probability of making a Type I error} that is, it increases the
probability of falsely concluding that covariation exists. (1) This
threat to validity can be avoided either by explicitly making adjustments
in the critical significance levels (for example, using Bonferrcm
multiple t-tests} Dunn and Clark, 1974), or by concluding that true
covariation exists only or. the basis «f a pattern of results rather than
on tna basis of one or two "significant" findings among a large number of
tests conducted. In the present investigation, conclusions were maoe on
the basis of the pattern of results over a number of tests, "ather than
one or two isolated statistically "significant” results.

A low level of reliability in the measures used crnstitutes a
fourth threat to statistical conclusion validity. The result of low
levels of reliability is an inflation of standard errors and a consequent
reduction ,n the ability to detect covariations that may exist. In other
words, low reliability reduces the power of the statistical procedures
used. The main control over this threat in the present study was the use
of aggregate outcome measures, rather than measures based on particular
drivers, accidents, cr data collection sub-systems (such as a single
community or county). The impact of random irregularities over time in
the data collection systems of particular local jurisdictions was
minimized when the data were aggregated at the state level. The result of

the statewide aggregation was the canceling out of numerous randcm



measurement errors occurring at the local level) consequently, the
sytematic patterns in the series were more easily discernable in th””
aggregated data.

Low reliability in the implementation of the intervention is a
fifth potential threat to statistical conclusion validity. If the
intervention is not implemented in a uniform fashion, with a high degree
of random error in the manner in which it is implemented from month to
month, one is less likely to observe the true covariation that may be
present between the intervention and the dependent series. Implementation
unreliability was minimized as a threat to the validity of the present
study because the interventions of interest, namely changes in t"e legal
drinking age, were simply and clearly defined interventions. The major
source of intervention implementation unreliability was the differential
levels of enforcement of the drinking age across local jurisdictions and
over time. Since adequi”e information on the nature of enforcement
efforts was not available, variations in the level of enforcement could
not be explicitly incorporated into the analyses. As a result,
inconsistencies in enforcement efforts reduced the power of this
investigation to detect effects of the drinking age changes.

The sixth threat to statistical conclusion validity is
identified by Cook and Campbell (1*79)44) ** "random irrelevanaes in the
experimental setting.” It is the random error in the observations due to
all of the other influences upon the frequency of accidents that are not
explicitly brought into the analyses. It should be noted that a large
number of these other causes cf crash frequency, although not explicitly

identified, were controlled in the analyses by the specification of



systematic trend, seasonal, and ether autocorrelation components present
in the dependent variables. In addition to these systematic trend,
seasonal, and autocorrelation components of the series that reflect causal
influences, there was a random component in each series due to other
omitted causal influences on the series. (2) The differential operation
of these other factors across jurisidictions was controlled by using
aggregate data across a large number of jurisdictions. As in any
research, there always remains, however, a random component due to omitted
causes of the phenomenon under study. This random error over time, along
with other random error due to measurement and sampling error, provided
the basis for an assessment of the statistical significance of the effects
of the legal interventions.

The final threat to statistical conclusion validity identified
by Cook and Campbell (1979544) is "random heterogeneity of respondents,"
or, in rther words, the random error associated with the sampling of
subjects from the population of interest. Since the present research did
not use a sample of fatal accidents, but ratMr a census of fatal
collisions for the entire state, sampling error was not a threat to
statistical conclusion validity in the analyses of the fatality
variables.(3) Sampling error was present in the measures of traffic crash
frequencies, which were based on a 20 percent random sample of all
reported crashes. In the analyses of these variables, the sampling error
was part of the total residual error used to assess tne statistical
signficance of intervention effects.

Internal Validity. Aft" a high degree of statistical

conclusion validity has been achieved, that is, after the existence of



covariation between operationalizations of the concepts of interest has
been established, the question as to whether the covariation is plausibly
indicative of a truly causal relationship has to be addressed.
Establishing the causal nature of observed covariations between
operationalizations is the domain of internal validity. There are a large
number of potential threat*, to the internal validity of an investigation
and each threat should be explicitly considered and ruled out as a
plausible explanation of the observed covariation. Through the sucsssr e
ruling out of potential alternative explanations for observed
covariations, one"s confidence in inferring a causal relationship on the
basis of the observed covariation is strengthened. Although from an
epistemolcgical point of view one can nev”r actually prove the existence
of a causal relationship, demonstrating the impossibility of potential
alternative explanations, for all practical purposes, functions to
establish the causal hypothesis as true until it can be disproved by new
evidence, For these reasons, as many potential alternative explanations
for the observed relationships between the measure of beverge alcohol
availability (i.e. the legal drinking age) and measures of motor vehicle
accidents as possible were analyzed and dismissed as implausible
explanations for the observed covariation.

Ihe first potential al ative explanation of an observed
relationship between legal drinking age changes and measures of accidents
is that the proposed causal relationship is reversed, that is. changes in
accident frequency bring about changes in the legal drinking age rahtar
than vice-versa. This threat to internal validity was ruled out in the

present design by the time-ordered nature of the measurements. A cause
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must precede in time its effects, and since the measures of the changes in
the legal drinling age precede the measures of accidents, the argument
that the causal relationship is reversed was discarded.

The secord major threat to internal validity is history, a
comtemporaneous event that may be the true cause of the observed effect.
For example, one micht argue that any downward shifts in accidents among
Michigan youth af sr the raise in the lega. drinking age in 1973 were due
to the moderate g isc".ine shortage (and increased gasoline prices) of 1979,
and the resultant drop in miles driven. Similarly, one might argue that a
reduction in alcohci -related traffic accidentj was due to reduced
consumption of alcohol after Michigan®s ban on non-returnable beverage
containers caused a significant increase in the price of packaged beer.W)
Such explanations of observed shifts in the dependent series were ruled
out by specific features in the research deshn. The use of
quasi-control groups, consiitwg of the affected age group®s alder peers
not affected by the drinking age interventions, permits an assessment of
the validity of alternative explanations, of which the gasoline shortage
and beverage price increases ate two examples. Such contemporaneous
historical events would most likely affect all age gruups, not ;ust the
13-20 year olds, and would therefore be seen in the acudent measures for
the comparison age groups.

Alternative historical event”, were also ruled out as
explanations of a covariation between the interventions and the dependent
variables by the fact that two interventions were examined, one of which
was the reverse of the other, In such a situation any contemporaneous

historical event that is suggested as an explanation of observed shifts



must op rate in opposite directions at different times, or two historical
events must be postulated which operate in opposite directions. Since
such multiple historical confounds were unlikely, the research design as
here formulated was robust against contemporaneous history as a threat to
internal validity. Moreo\er, the major event with known effects on crash
frequency, the fuel shortage and related factors of early 1974, was
explicitly controlled in the data analyses.

The third threat to internal validity is maturation, gradual
devlopmental changes in the dependent variables simply due to the passage
of time. The time-series design ruled out this threat by providing a
series of observations prior to the intervention, permitting a
determination of whether the post-intervention observations were simply
the continuation of a pre-intervention maturational trend. It should be
noted that a gradual trend in the dependent series ran be attributed to
maturational effects or to the effects of some omitted variables such as
economic or population growth; in any case, observed trends in the
dependent variable series were explicitly taken into acccunt in the data
analyses.

The testing threat to internal validity refers to the impact
repeated testing may have on the system under investigation, and the
possibility that testing effects may be the true cause of an observed
relationship. This threat was eliminated in the present design by the
unobtrusive nature of the measurement process. This is, the measurement
process was an institutionalued feat re of the social system, rather than
an artifact of the experimental situation. Secondly, this potential

threat was minimired in the time-senes design by the long



pre-intervention series which made it highly improbable that a testing
effect would suddenly emerge at the point of the intervention.

The fifth potential threat to internal validity is
instrumentation, a change in the measuring instrument occurring co". L™ent
with the intervention. That is, the process by which acadert frequence s
were measured may have changed at the same time point as the legal ch - ges
in the drinking age, and may account for any observed shifts in the series
at the point of the legal changes. This argument was not a plausible
alternative explanation of the proposed causal relationship for several
reasons. First, the presence of comparision groups that would also have
experienced basic changes in the measurement process ruled out
instrumentation as a validity threat. Such changes in the measurement
process cannot be used to explain the differential shifts in the frequency
of accidents for the 18-20 age group as compared to the aged groups
presumably unaffected by the legal & iking age changes. This threat to
validity was also minimized by the analysis of two interventions, one the
reversal of the other, since two instrumentation changes, causing opposite
shifts in the dependent series, must be postulated. Finally, the threat
was reduced simply by the time-senes nature of the design. With a large
number of observations over an extended period of time .or to the
intervention, a substantial instrumentaion change exactly at the point of
the intervention became less plausible. (?)

Statistical regression or regression to the mean is another
often mentioned threat to internal validity. Regression to the maean
occurs if an intervention is implemented exactly at a point at which the

deoendent series if at a very high or a try low point, since the



subsequent observation will tend to be closer to the mean of the series
simply by chancer regardless of any intervention effect. For example, if
the drinking age was raised at precisely the point in time when
alcohol-related traffic accidents among youth were at their highest level
in years, one would expect the level of accidents to fall somewhat after
that unusually high point. Such a regression effect could be mistaken as
the effect of the drinking age change. Such an argument was not a threat
to the interval validity of the present design for several reasons.
First, a long series of obsevations was available prior to the
interventions, facilitating the determination of the atypicality of the
observations immediately prior to the interventions. Seccnd. and perhaps
more important, the data analysis techniques used to assess shifts m the
series were based on all of the observations in the series, rather than
relying only on the observations immediately prior to and immediately
after the interventions. Furthermore, the analysis methods took into
account seasonality and autocorrelation regularities m the series,
ensuring that the intervention effect identified was independent of
effects due simply to the particular time points at which the
interventions were implemented.

The seventl and eighth potential threats to internal validtiy
are selection and mortality. That :s, particular characteristics n* tne
subjects selected for study, and particular characteristics of these
subjects who drcp out of the study, may invalidate the study results. One
type of selection threat occurrs when differences in the Vinds of subjects
in the experimental and control groups account for differences in the

post-intervention measures between the two groups, rather than an impact



of the intervention. This alternative explanation w*.s not a threat in the
present design because the criterion for establishing an intervention
effect was not simply differences in the post-interventicn observations
between experimental and comparison groups, but rather differences in the
shifts found within the experimental and the control dependent series.
However, when intervention effects were assessed by examining shifts
within each of the series, selection and mortality may have threatened
internal validity if the composition of the experimental group changed
substantially at the points at which the interventions were implemented,
thus, providing a plausible alternative explanation of observed shifts in
the certes. The composition of the experimental grcup dees change over
time with the addition of new individuals who attain the age of 13 and
dropping out of individuals who attain the age of 21. This change in the
composition of the group, however, occurs gradually, with only a small
proportion of the total experimental population changing from month to
month. Furthermore, these changes in the composition of the experimental
groups were primarily due to a stable aging process that cannot be
influenced by the intervention or extraneous factors. Thus, it was highly
implausible that the changes in the composition of experimental groups
accounted for observed shifts in the dependent variables.

There are three threats to internal validity which involve the
interaction with selection of particular threats already discussed.
First, selection-maturaticn refers to a differential maturational trend
across the experimental and control groups. This was not a threat to
internal validity in the present design for the same reasons that the main

effect cf maturation was not a threat, namely, the long series of



observations availab.s prior to the interventions, and the data analysis
methods used, which explicitly took into account any maturational trends
in each group®s series of observations.

The second interaction threat to internal validity is the
interaction of selection and history. It was possible that each of the
experimental groups experienced a different "local” history, and this
differentially experienced contemporaneous event was actually the cause uf
the shifts observed in the series concomitant with the drinking age
interventions. For example, two contemporaneous events, the moderate
gasoline shortage and price increases cc 197? and the ban on
non-returnable oeverage containers (increasing the cost of alcoholic
beverages), may have had a differs al impact on the various age groups.
One could conceivably argue that both i “these contemporaneous events had
an mfFluenr*upon youth that was not true for adults. Since youth may
have less discretionary disposable income available, and since these
contemporaneous events increased the cost of both driving and of drinking,
the ban cn ncn-retumable beverage containers and the 1777 fuel
shortage/price increases may explain why there were reduced
alcohcl-r«?ut*<j acadents for youth and no such ahifts for older age
cohorts during 1>7°. If it IS true that the increased cost of fuel and
alcoholic be <*»ages influenced the drinking and driving patterns of youth
more than the drinking and driving patterns 0f older cohorts, the majcr
fuel shortage and price | tcreases 0f early | >4 should also have had a

greater impact cn young crivers. However, the data analyses presented in
chapter 4,0 1eV»S| that the %74 fuel ahortage'pncs increases did not

affect young driVers more than older drivers. TNIS finding reduced the



plausibility of the argument that the increased fuel prices of 1979
account for the larger reductions in acadents observed for young drivers

than older drivers.

The final interaction with selection that is a potential threat
to internal validity is selection-instrumentation. This threat could
obtain if alterations in the procedures for the reporting of
aloohol-related acadents occurred only for acadents involving youth.
The instrumentaion change could then account for the shifts in accident
frequencies speafic to this age group. This threat to internal validity
is the argument most frequently used by those who favor lower drinking
ages, to discredit observed covariations between drinking age changes and
the frequency of collisions among young drivers. The argument is that
with a lowered legal age police officers are more vigilant in reporting
the presence of alcohol in crashes involving young drivers, and
conversely, officers report fewer crash-involved young drivers as "had
been drinking" when a high drinking age is in effect. Although the extent
of any such police reporting bias has not been documented, the
selection-instrumentation challenge to internal validity was controlled
through the use of the three factor surrogate measure of alcohol-related
crashes as discussed in Section 3.2. It is highly unlikely that reporting
of the driver”s se«. the time of the crash, or the number of vehicles
involved, would change at the time of the drinking age modifications,
either for yoimg drivers or for older cohorts.

Cook and Campbell (1979) also point out th# potential threat to
internal validity of the "diffusion or imitation of treatments." where

there is contamination of the comparison groups as a result of their



experiencing a portion of the intervention. Diffusion of the
interventions was possible in the present design for the 16-17 age group,
since a major change in the level of availability of alcoholic beverages
for the 18-20 age group indirectly changes the level of alcohol
availability for the.16-17 age group, as discussed in Chapter 2.0. As a
result, the interventions may have an impact on the 16-17 year old cohort
as well as the focal 18-20 age group. The diffusion of the intervention
to 16-1? year olds was no threi.t to the present investigation since other
comparison groups (aged 21-24 and 25-45), whose levels of alcohol
availability were not affected by the interventions, were included in the
design. The effects of the drinking age changes cn the 16-17 age group
were directly assessed along with the impact upon 13-20 year olds.

The last three threats to internal validity are potential
"reactive effects" of experimentation. The first reactive effect Cook and
Campbell <1=7<:54) discuss is "compensatory equalization of treatments,"
which occurs when the providers of the treatment recognize that the
control groups not receiving the treatment may feel discriminated against:
as a result, the providers work to obtain a portion of the treatment for
the control groups. In the present investigation, the older age cohort
control groups were not affected by changes in the legal drinking age,
regardless of whether the legal age was 13 or 21, those over 21 had
alcoholic beverages legally available to them.

The second reactive effect potentially threatening internal
validity is "compensatory r.valry by respondents receiving less desirable
treatment” (Cook and Campbell, 157°,74), and refers to action taken by

control group subjects to obtain a portion of the treatments (which *re



perceived as being desirable). The third reactive threat is "resentful
demoralization of respondents receiving less desirable treatments"” (Cook
and Campbell, 1979J54). This threat to internal validity occurs if the
treatments are perceived as desirable and the no treatment control groups
retaliate by lowering productivity or efforts, or otherwise distort the
differences between treatment and control groups. These two effects were
not threats to the internal validity of this investigation because the
present study examined natural experiments that occurred as part of normal
on-going policy-making processes in the State of Michigan, and tnus were
not subject to the reactive effects that are often present in artifically
contrived experimentation, which is an atypical presence in the social
system under investigation.

In summary, the goal in designing this research was to obtain
valid conclusions as to whether changes m the availability of beverage
alcohol, as reoresented by changes in the drinking age, caused substantial
changes in alcohol-related accident frequences. The first step was to
establish that there was a true covariation between changes in
availability and changes in accident frequency, achieved by assuring ie
statistical conclusion validity of observed shifts m the accident
time-senes. The second step was to rule out extraneous hypotheses, those
other than the causal hypotheses under investigation, that could plausibly
explain the covariations observed. The result was high internal validity
and a high level of confidence that the covariation observed represents a
causal relationship between the particular cperaticnalizaticns of alcohol
availability and alcohol-related aicdents. The next validity issue was

whether the causal relationship established between the particular
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measures used was, in fact, indicative of a causal relationship between
the broader constructs of interest, namely, alcohol availability and
alcohol-related traffic accidents. The relationship between the
operationalizations or measures used and the theoretical constructs of
interest is in the domain of construct validity.

Construct Validity. Construct validity answers the question,
given the established causal relationship between the operationalization
used (i.e. high internal validity), do the operationalizations adequately
reflect the concepts of interest? The first thieat to construct validity
is inadequate explication of constructs prior to their operationalization.
Clear specification of the concepts of interest, as is found in Chapter
2.0, is an important aid for obtaining measures that are appropriate to
the concepts under study.

The second threat to construct validity is labeled
"mono-op oration bias" by Cook and Campbell (1979&5). Mono-operation bus
refers to the use of only a single operationalized measure of each
concept. The use of single indicators prevents an assessment of
convergent validity, that is, the extent to which different measures of
the same concept produce the same result. Mono-cperaticn bus was not a
threat in the present design because multiple indicators of each concept
w*»r» use<t. As discussed in Section 3.2, the traffic crash dependent
var able measures include the frequency of police reported "had not been
dnnk.ng" crash-involved drivers, the frequency of police reported
acndent-snvolvod drivers where the driver "had been drinking," and an
empirically derived three factor surrogate measure of alcahcl-reUted

acadents. Furthermore, two categories of crash involvement were
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examined, "he total frequency of crash involvement and the frequency of
fatal crash involvement. The use of such multiple indicators of traffic
acadents and alcohol-related traffic accidents permitted an assessment of
convergent validity. The measure of the changes in alcohol availability
was based on the effective date of the legal changes and was accepted as a
valid measure on the basis of face validity, obviating the need for

multiple indicators.

A threat to construct validity closely related to mono-operation
bias is "mono-method bias" (Cook and Campbell, 1979;66). It refers to the
reduction in construct validity that occurs if all the measures of a
concept are based on the same data collection technique. The most
difficult concept to measure in the present investigation, alcohol-related
acadents, was measured using two methods. The "had been drinking"
measure was based on the judgements of the investigating police officer,
while the three factor surrogate was empirically constructed on the basis
of objective information concerning the driver and arcumstances
surrounding the collision.

There are three theats to construct validity that are potential
reactive effects of the experimental situation. The first threat occurs
if the sutjects within the various experimental conditions guess what the
researcher®s hypothesis is and act in such a manner to confirm (or
disconfirm) that hyothesia. The second threat is "evaluation
apprehension” (Cook and Campbell, 1979(67) on the part of the experimental
subjects, where, as a result of the subjects® awareness of being
evaluated, behave in a scaally desirable manner. The third reactive

effect that may threaten construct validity is the expectations of the



experimenter. If the experimenter®™s expectations are communicated to the
subjects under investigation or those who collect data, distortions in the
subjects® behavior or the data collected may result. All three of these
potential threats to construct validity, resulting from reactive effects,
were eliminated in the present investigation by the unobtrusive nature of
the experiment. The experiment was a natural part of the social
environment, not imposed on the social system by outside researchers, and
thus was unlikely to create reactive effects. However, a form of the

third threat, experimenter”s expectations, could threaten construct
validity if the expectations of police offficers, who are responsible for
the collection of data on traffic accidents, influenced the reported
frequencies of crashes. This threat was minimized by the use of measures
that the police had little control over and thus were unlikely to be
distorted by such subjective factors. The three factor surrogate measure
of traffic fatalities, in particular, was virtually impossible to distort

by police accident investigators.

Another threat to construct validity was somewhat obscurely
labeled "confounding constructs and levels of constructs" by Cook and
Campbell (1977;67). This source of invalidity occurs when there is
implementaticn of only a small number of all possible levels of the
intervention variable, and, or tne measurement of only a subset of all
possible levels of the outcome variable. Invalid conclusions may result
if the effect (or lack of effect) observed is due to the fact that only
particular levels of the intervention were administered, or only a portion
of the potential range of the outcome variables were measured. This

potential source of invalidity was minimized in the present design because



the measurement of the outcome variables was continuous and because the
independent variable was a dichotomy (beverage alcohol legally available
to an age group versus beverage alcohol not legally available to that age
group). One could argue, however, that the concept of alcohol
availability is continuous and the present design only examined two of
many possible levels of alcohol availability. If one accepts this very
reasonable argument, itmust be noted that the two levels of availability
examined were at widely divergent points of the availability continuum.
Although a detailed examination of the pattern of impact of marginal
changes in the availability of beverage alcohol was not possible,
conclusions concerning the impact of a major change in availability upon
motor vehicle accidents, the purpose of the present investigation, could
be validly achieved.

The interaction of various interventions also could reduce
construct validity. Since this study evaluated the impact of two
interventions, any impact observed for the second intervention may only
obtain when the second intervention is preceded by the first intervention.
Thus one could argue that the effect of the second intervention, raising
the drinking age, only occurs if raising the drinking age follows, cy
seven years, a drop in the legal drinking age. The threat that the two
interventions may interact to produce the observed effects was avoided by
the nature of the two interventions, one being the reverse of the other.
Obviously, one expects a law establishing the legal drinking age at a
particular age to have an effect of shifting the level of accident
time-senes only if the drinking i”“e was something other than that age

prior to the new law. The interaction of different drinking age



interventions, therefore, did not reduce construct validity because the
two interventions were, in a sense, only one treatment, with the 1973
drinking age change simply the reversal of the 1972 intervention,
restoring the drinking age to its pre-1972 level.

One type of interaction effect that cannot be controlled by the
design is the interaction of the focal intervention, i.e. drinking age

changes, with other planned or unplanned "interventions," such as changing
economic conditions or the implementation of a ban or. non-returnable
beverage containers. Such factors may have interacted with the drinking
age changes to produce shifts m crash frequency among youth and .ue only
way to avoid invalid inference is cognizance of such confounding
"interventions"” when interpreting the results of the data analyses.
The last threat to the construct validity of the present
investigation is the interaction of testing and the interventions, that
is, the possibility that the intervention effects observed may only occur
if there is pre-testiny. The measurement of the outcome variables prior
to the intervention implementation did not reduce design validity because
the pre-testing utilized here was a continuous, institutionalized data
collection system, rather than an artifact of the experimental situation.
External Validity. External validity answers the question,
given that one can confidently conclude that there is a causal
relationship between the focal constructs, to what extend is this causal
relationship generalizable across persons, settings, and times"* The first
major threat to external validity is the interaction of selection and
treatment. That is. the plausibly causal relationship that has teen

established may only apply to the particular atypical sample analyzed.



The selection of a target population of all accident involved youth in
Michigan, with the analysis of a census of fatalities and a random sample
of reported crashes, reduced this constraint on generalizability.

There are two major limitations on the populations to which the
findings could safely be generalized. First, since the analyses were
limited to the aggregate of all reported crash involved youth in Michigan,
no generalizations could be made to particular subpapulations of Michigan
youth. For example, without specific analyses of particular subgrous
based on saaodemographic or social-psychological variables, one could not
determine the differential impact of the changes in the legal availability
of beverage alcohol upon particular types of youth. Although the overall
impact w.-.s Jitermined, this overall impact may be the result of differing
impacts on particular subgroups of the total population of youth. Secor.u,
because the analyses were based solely on the Michigan population, the
generalizability of the results was, strictly speaking, limited to the
State of Michigan. It must be recognized that generalizing to other
states is based on one"s judgement as to the similarities betweeen those
states and Michigan, rather then based on explicit features of the
research design. <o)

The interaction of setting and treatment is the second basic
threat to external validity. This limitation on generalizability occurs
when the intervention effects observed are due to the implementation of
the interventions in a particular soao-cultural setting, Since the
present investigation assessed the effects of changing the legal drining
age in only one soao-cultural setting, one cannctgeneralize the results

to widely different states or countries. However, the experimental
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setting was not substantially atypical of a number of industrialized
states, and some generalization can plausibly be made# if it is done with
caution, recognizing that one is generalizing by inference# not on the
basis of explicit features of the research design.

The third major threat to external validity is the interaction
of history and treatment. If intervention effects occur only under the
particular historical arcjmstances present when the interventions were
mplemented, the generalizability of the findings are severely limited.
The analysis of two intervention? changing the legal availability of
beverage alcohol at different time points, substantially reduced this
threat to external validity. Since impact of a change in the drinking age
in 1972 and the impact of another change in 1*73 was examined, the
plausibility of the argument that particular historical circumstances
interacted with the intervention both in 1972 and 1973# bringing about
both observed shifts# was greatly reduced. However, tte drinking aye
changes were implemented in a particular historical period# and the extent
to which similar results would occur during different time periods is
unknown. For example, the Vietnam war, the draft, and associated youth
protest activities or the late 1960s and early 1970s may have facilitated
the move to a lower age of majority including the drinking age). The
movement to raise the drinking age may be affected by the frequently
discussed conservative drift of the United States in the late 1*7Gs. One
can only speculate as to the effect of larger soao-histcrical
developments on the Interaction between drinking age public policy and
motor vehicle accidents.

In summary, it is evident that a number of features of the



204

design of this investigation! such as (A) the appropriate use of powerful
statistical procedures# (B) the use of long series of observation* for
multiple measures# <C) the analysis of multiple comparison groups# and <D)
the examination of two policy interventions# one the reverse of the other,
function to provide conclusions of high validity concerning the impact of
changing the legal minimum drinking age on measures of motor vehicle
accidents. The establishment of such causal relationships is among the
most important goals of theory-oriented hypothesis-testing research and
policy-oriented evaluation research. Ildentifying causal relationships
allows one to move on to an assessment of the generalizability of the
causal conclusion to broader concepts. The high levels of statistical
conclusion validity and internal validity of th.s study facilitate the
establishment of a c«u*al relationship between changes in the legal
availability of beverage alcohol# as measured by modifications in the
drinking age. and traffic accidents# as reasured by the frequency of
collisions and fatalities. The levels of design validity for construct

and (especially) external validity are somewhat lower# however, and broad
generalizations to related concepts and other populations and settings
should be made wi»h care. It should be noted that, as Cook and Campbell
<I"?">) pointed ou*. construct and external validity are, m the final
analysis# matters of replication. Therefore, the replication of the
present invesugatlon in other states# using various measures of the
ccncepts and jsing the powerful design and data analysis features used
here# would strengthen the conclusion that there exists a general causal
relationship between beverage alcohol availability and the frequency of

alcchol-related acadents.



Notes to Appendix B

1. For example# if cne sets the critical significance level at
.05# one would expect to find five "significant" results in any 100 ®sta
conducted# simply as a result of chance.

2. The major exogenous factor with a knot . impact on the
frequency of crashes was the fuel shortage and .aticnal maximum legal
speed limit reduction of early 1974. The effect of the fuel
shortage/speed limit reduction were explicitly iantrolled in the data
analyses assessing the effect of the drinking ag* changes.

3. Some may argue that without probability s<mpling from a
defined population# any use of statistical testing is inappropriate.
However, the model of statistical inference used here is an econometric or
time-series model where the statistical significance of an .ntervent*ur
parameter was assessed by comparing its size with the size of the tota.
random component in the dependent variable. The purpose of statistic*,
inference in this investigation was to separate the systematic effects
from the random component, not generalizations to specified population.
For add t<onal discussion of this issue see Berk and Brewer (1973).

4. The proposed ban on non-returanable soft drink and beer
containers was submitted 1i and approved by the people of the State of
Michigan at the general election held on November 2# 1976# and took effect
on December 3# 1978 (Michigan Compiled Laws of 1970# Sections 445.571
through 445.576, as amended by Initiated Law of 1976, Section 2# and
Public Acts of 1977, Number 270). Available evidence indicates that#
after the effects of inflation were controlled, packaged beer prices
increased by about 10 percent in the first year after the law took effect
"Michigan State Legislature, 197<).

5. As was discussed in Section 3.2# variables characterized by
major instrumentation changes (such as the had been drinking/had not been
drinking measure in the late 1960s and early 1*70*) were excluded from the
analyses.

6. Cne important difference between states, potentially
limiting generalizability# identified in previous research (Douglass#
1*74), is the degree to which the state is isolated from contiguous states
with different drinking ages. For example* sraised drinking age is
likely to have less impact in a state with a long border with a state that
retains a lower drinking age because young drinkers may drive to the
neighboring state to obtain alcohol. Such a situation is an example of
the operationalized measure, a legal change in tne drinking «ge, not
reflecting a .major change in the construct of interest, alcohol
avtilabillty. Since only a marginal change in alcohol availability cc urs
af*er a legal drinking age charge in such circumstances# less effect on
alcohol-related collision* might be expected.
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FURTHER: JUDICIARY

2/4/81
(5)
Date:
Mr. Speaker:
HEALTH, EDUCATION &
The Committee onSOCIAL SERVICES has had HB 113

"An Act authorizing marriages of limited duration."”

under consideration and (a majority of the committee) (the committee)
reports it back with the following recommendations:

[ 1 do pass [ 1 do not pass

[ 1 do pass with attached amendments(s)

1 same titl
( 1 replace with CS for [ ] new title

and recommends

I 1 AND attaches a "Letter of Intent"” [ 1 New Fiscal Note
] reports 1t back without recommendation T J
[ 1 referred to the Committee
MEMBERS SIGNING MEMBERS HAVING
DO PASS OTHER RECOMMENDATIONS:
Jtro 14 A ' JL - Al/e. /JcVe_
S1/Sft-s “" A
ChA'irhan

H 60 (Rev. 12/78)
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(Alaska jitate legislature

House of Representatives

Committee on Pooch V
Official Busine HealtH, Gduca'ion & Social Services June%ttiteAl(;gEgOJNSll
March 23, 1982
AGENDA
C/ HB 113 Marriages of limited duration
N HB 497 Relating to bearing and adoption of children
t SHB 498 Relating to bearing children and the parent child
relationship.
CSSB 89(Rl)atn Amending the child protection laws.
Witnesses:
HB 113 Joan Brooks, Vital Statistic *
HB 497/498 Joan Brooks
CSSB 89 John Pugh, Div. of Family 4 Youth Services

Victor Kruam, Dept, of Law



"ktska jliaie legislature

House of Representatives

Committee on pouch V
. : . : : State Capitol
Official Buainesa haltd , education & Socill Services Juneats Alika G911

SECTIONAL ANALYSIS

House Bill 113: An Act authorizing marriages of limited
duration.

Section 1 Findings and Purpose.
The traditional marriage has not met the needs or aspirations of
many Alaskans and as a result many are living together out of

wedlock. However, marriage imbues a man-woman relationship
with special significance in the minds and hearts of most
Alaskans. This bill -Hows persons who wish to deepen their

commitment, but who ate unable or unwilling to make a life—
time commitment, to enter into a legally recognized relation—
ship. In the event of nonrenewal of the marriage, the ugly
consequences of divorce may be minimized. The Act does not
intend to affect the validity of marriages of unlimited duration
nor undermine their moral, social,or religious foundations.

Section 2 Marriage of Limited Duration.
A marriage entered into under th."s bill expires when agreed upon
unless renewed. (25.05.372)

Agreement and Filing.
Parties to either a prospective or existing marriage may seek

to provide for the expiration of their marriage. The agreement
shall provide when the marriage expires and shall agree upon
a method for property division. A license fee of $100 shall be

collected. (25.n5.373)

Renewal of Marr.age.
The marriage of limited duration may be renewed by filing
notice with th< 1local registrar of vital statistics. (25.05.374).

Removal of Limitation
Parties to the marriage may remove the time limitation on the
marriage by filing notice.

Section 3
The marriage expiration contract shall be filed with the cer—
tificate of marriage.

Section 4
The official 1issuing the marriage license shall attach to it
any agreement A~ubjectinp, the marriage to expiration.

Section ;
"The marriage expiration agreement shall be filed with the local

registrar together with the certificate of marriage.



Alaska jiiate "egislature

House of Representatives

Committee on pouch V
. . ) . ) . cuu Caﬁitol
Official Bojineu Healffl, Gduc&tion & Social Services Juneau, Alaska 99811

Sectional Analysis (cont"d)
HB 113

Section 6

Application for License.

Parties to a prospective marriage shall file the marriage ex—
piration agreement with the marriage licensing officer together
with the premarital certificate. (25.05.091).

Section 7

Custody of the Child.

Dispute over custody of children born of marriages of limited
duration shall be resolved by the same procedures as those
children bom of marriages of unlimited duration (25.20.060).

Section 8
Marriages of limited duration are accorded the same status

as other domestic relationships 1in relation to court orders
pertaining to the "duty of support”.
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“Among_the )
growimg Bumber of fiiH'-pcnoo

households, SaJuter said, .are - "

the increased number of warn-

cn® in the work force, the de- r.

layed marriage age, a rise in
Americans * affluence, -and

reduced tendency for single, * *-.

older persons to move in with.
their families. "

The sharp increase in the
number of unmarried couples
living together — from 523,000
in 19/0 to 1J6 million in 1980 -

is mainly because of a change .

in behavior among the young,

Il long rally .~

The Associated Press

raVINE. Calif A A pickup Vv

truck is powered hr a wooo-

buming stove, a small compact .

runs on sunflower_oil and other
vehicles bum “Snickerhol,” an

alcohol foel distilled from <

waste candy ban.

They were among the 38
cars and trucks that left the
Orange County International
Raceway Saturday in a cross—
country competition where
speed doesn T matter but fuel
efficiency does.

Entrants in the Alternative
Fuels Rallyrhope to cover 3,300
miles and wtf £ @ Rocnaa
ter,N Y., inseven nays.

Each car carries a meter to
monitor how well It conserves
what it3 using for fuel. Along
the way pit stops will be made
at wood piles or “Snickerhol"
tanks, which will be filled with
a fuel made from stale and
btéﬁrwise unwanted candy

Other cars will fill up on
ethanol made from avacado
pita, sweet potatoes and com.

And some wonT have to
refuel at all. They Ml be re—
charging on solar power and
«aemalp- -

Rare organiser Joe
has said he hopes the
from the rally will brea
through public® apathy, and
what he sees as oil company
reluctance to become involved
In non-fossil fuel sources, by
showing that alternative fuels
are available and practical.
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Beirne makes a splash Outsic

Dave Carpenter

Juneau — Rep. Mike Betmr']
plan (or trial marrlip*” Isn't catch-
ing on too well in the Legislature, but
media from outside Alaska are hav-
ing all kinds of fun with it.

In a session punctuated by dollar
signs, the Anchorage Republican has
grabbed his headlines on an issue of
love, not money. And now he b be-
coming almost a regular on the tele-
vision talk-show circuit.

Beime, who hpprared on the
Dinah Shore Show earlier this year,
recently returned from a taping ses-
sion in Chicago with Ptul Donahue
There he went head-tohead with a
Baptist minister m his proposal for
limlted-term manages.

Tbe segment is tentatively sched-
uled to be aired on Donahue’s Ifimtn-
ute program an (he Today show
Wednesday. The program. shown lo-
cally onChannel 1 becinaat 7ajn.

Mail and {J.one cam have flood*!
Beime's office — from The Times of
London, from a woman in New Jer-
sey oho claims she's been ouCling
the idea lor yean, from religious
group* who damn him as a sinner
whoWwiD never get to heaven.

And other legislators re*ort
they've had downs of inters on the
subject, many of them from Fair-
banks residents who lor some reason
are panmilirv opposed to It.

Beime’'s idea is to make marriage
a "continuous courtship" by having

i partners sign a ciaitraci for a
.mage of liruird i®irs'un. At it*
hid of the period —a minimum of
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HEREINAFTER refcrrep

TO AS uovd,-r7\ICE

THIS PARry oF
THE SEOONP PART,

hereinafter ™ ferrep
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one year —Use couple could reenlin
for another hitch or go thru separate
ways.

The AAchoraae legislator, who w
separated from nb wife, drvtk prd
the idea after a convcraatien with
fnendi a couple ofycara sag q *m
rtonm? why marhege dnuld Mag
tuurtifup toan end _

He says the proponl Isa first to
lefi'titivr h*’cey anvwtvere Bui
theretoe Brands* lorM.ha»ys, to
the Dead Sea Scrolls, which purport-
why tell of the ea_rIY hristian
church lanctnrwng trial marrtagre
tor travettog m rtm .

Dead Sea Scrafto or no. the htfl
«till tots to the Houaa Jutortarv Com-
mitter  where h was referred to
early February. Aid it'saw hfcety to
.uiace read pubhc heannp t
planato hold a the uwcrtm |,

~A tot of pnupie thtoh I'M

dm for fur and games, but people to
ray district had talked to me wry
senousH about the rising divorce
rare in the nation." Besme said.

When cmtctard lor encouraging

merrtogw. as he was by

otate opponent. Betrwe

tat a divorce rale a
pruachtog 30 PEICENT means tradft-
uFrHaeIJn Nedr vowsim | exactly
€ICNEd in CEIMEIA either

Besedrv be h-a, msrtl am oafy
strengthen thr toa.Tmioa of mar
ihglrif providing eel*. Mctniivcy
Il will toad to an torrea** » ro-
mance. andwho'saot lor th*.*

"If YOU km* the mantane *s
potog to terminate a month from
now. you’re going to sun bringing
home flowers and sun to were

harder .to ke.it
areaaiabMlai

0N to the more Ildl
method of lying the knot

If the {ef%slatare gver peeves
Beime's tad into tow. them could be
sitog ide effect Lower 41
itombac lor e hrmtodrenr.
| might r> here « greet
numbers to proudly tot iketr or*
contra- mekag Alaska, aa Beirut
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FFtrial marriages make proven industry, what the heck?

}< bteeO t 'rrllaiflmrgn i e
M % l*ﬁﬁ)" toohara?] g
After all. tfungn are IUht

three days, and U could be lusi
the shot in tie arm our tired
Alaska t*rany needa. A rot*
lags, ifnota chapel, industry

From the first conjnlti.wi.t

0 (ha final oaranons\f It could
open vilibolo new VIS[AS al am
a1

Start with the IMrttaUOM 1t
wet’4 be afcaota’rty Imperative
for U. MOfr to know [tartly
bow lens the cautious conjee
plana te day together in order

t0 fhoa?(?I appro rlqte aa a%

%”IIF] ALnE Olr('i:%};a]y e Ef')n g

maybe V{|t"I he

ﬁ?f Pa—ana%

VO% msnt. V%UCW enlfaer [se
fr(])gl]JY(?mIS l(()Jﬁegdwa> In&Q Efsntto

presentlng diver [€d SEL (]

d Dixie Cfopcouple.

U N there IS thr
itself. flere. too. color
could can* INt0 ptay,

PMheps with tastsfully-derorut-

rsﬁjgzhalr?ngale

ed disposal Ic frock* for brides
of laas than one year Maybe e
rental agency lacalled for.

And Item there's the pastry
industry You just cant have a

'ul’le bride and groom CN bif of
d weddtng cake for a trial
marrla?e.
aped foe tradition, P1J2A&H.
But a little calendar, held open

| mean, a little re-

to the appropriate r*ncellalion
date by little sugar love btrds,
.could be nice. Or maybe a
liltl* hour glass, sprinkling
while sugar .11 over tho top of
the cake, would work.

But ail this la small fish to
fry when you took at the real
potential of this trial marriage
bill — tourism. We could make
Reno look  'ke a retirement
community DY com parison.

Imagine Star-crossed (but
cautious) lovers. Jetting
from the Lower 41 to do th*.r
thing in The Church of Whsfa
Happenin' Now wedding chap-

el, Wlt n am-mdtaent hero
and a I na the.- , we rvuld
gven e it SO they have to
come L* to SIQa a en when

it’s ab ovut, tlros etv ur|||f that
return trade we’re always
bra*in-;about

No, I can sc? | was much too
har>h_on this piece of legisla-

tion. This trial marriage bill is
areal sleeper, soto speak

1 mean, really, what
lywed could resist U? “Alaska,
Wed1ling Capital *4 the World:
Where Tha Nights Are &ix
Months Long!”
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Beirne: marriage
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‘Marriage tax’ encourages divorce, discourages wedlock

By CAROL KRUCOFF
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IN SESSION:

POUCH V
JUNCAU, ALASKA BBRI1I
TELEPHONE! 1007) 4S8-3777

REP M. F. "MIKE" BEIRNE

PO BOX 41B3B
ANCHORAGE ALASKA BOBOS
TELFPHONE <8071 277-6210

VEMBER OF) COMMITTEES)
FIETH STATC LCOISLATURC HEALTH EDUCATIO
NINTH STATE LCOISLATURC AND SOCIAL SERVICES CHAIRMAN
TENTH STATC LCOISLATURC ANO LEGISLATIVE COUNCIL
CLEVCNTH STATC LCOISLATURC

TWELFTH STATC LCOISLATURC Novenfcer 17, 1981

PRESS RELP\SE

The? Houao Health, Education and Social Services Carmittoe, chaired by
Representative Mike Deime, will moot cn Thursday, Novenber 19th from

9am to 3jm and on Friday from I-5pn and 7-9pin in the upstairs conference
of the Anchorage I/xjislat i\e Informoticn Office, located at 1074 West 6th.

On Thurudiy, the carmittoe will discuss 3 bills sponsored by Representative
Deime. The first two, Hoise Bills 497 and 498, would legalize the concept
knesn as surrogate parenting. Essentially they would allow a couple in
which the wife is infertile, to contract with a "surrogate nutter"” for
punooon of bearing that cca®jlo a child. Thu contract would stipulate

that tte "surrogate"™ would receive ocrpensaticxi far her tira.l, services

and related expenses.

A recent ulL-gcmt of 60 Hi lutes" tkvxlt with tlw suo)ect of surrogate parent—
ing. They interviewed William Ond? 1, a bos Angeles attorney who lus feint"d
the Surrogate Parenting Foundation. Mr. Handel hai agreed to aom to Alaska
and speak at the tearing. In addition, M. and Mi i. p.iul kirrit, a Fairbanks
couple, will also testify before the cosmittoo. Miny tf you cuy nmnfxT

a recent net spnivx art! ic concerning the te»rris™ lack cf success in

adopting a child *nd thoir m=x>9Ajuant ocarch far a surrog-"te cutter.

Tte final bill on Thursday®s ugmda is IK) 113, Otich would aulLtenrize
marriages of limited duration.

cn Friday, tl> oisssittuo will take bustlrtsry an Housa Bill 210 relating

to )oint custody of tho children in a divuioo. TH- intent ot the legislation
is to grant both (urents equal opportunity to guid» and nurture Uu children
of the mirriogv.

Mu would however
Plooar call

The pbllc is invited to ixuticiptta in tteao tearing*.
aftswute a call so can add ycur iwms- to the sitodulo.
Rrt«Tramtat lw* D-l1ino"s offion at 278-4912 or 277-6912.
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The Honorable M. P. Ueime
House of Representatives
Box 4-1539

Anchorage, Alaska 99503

Dear Representative Beime:

I would appreciate receiving a copy of your proposed legislation,
I1.B. 67P, dealing with trial marriage. | am interested in your reasons
for submitting this bill, what ramifications you view would arise from its

enactment, what you determine to be the chance of passage, and any otler
information available on your bill.

Thanks for your consideration.

.TBtVrla



received jul 25
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7=-17-80
Dear Mr. Belrne,
I hope this letter gets to you, I had no Idea as to the

address of where to reach you.

I read In a local Portland newspaper that you helped get a
bill passed which allowed people of you state to marry with
a two year contract, which Is renewable.

1 would like to find out more avout this bill. Can people
from other states come to Alaska and marry unde®™ this contract?

If you cannot pass along some Information to me, will you
please refer me to some one who can? Your time and Information
are greatly appreshlated.

Slncorly

Phyllis WiInlke
3405 NW Ogden
Portland, Oregon 97231
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May 10, 1980

Dr. Michael Biernc
P. 0. Box 1-1539
Anchorage. Alaska 99509

Dear Dr. Biernc:

Caught the Phil Donahue segment of the "TodAy" Show the o*hOr
morning on which you were featured. I was most interested m
the concept of Marriage of Limited Duration. I woulf greatly
appreciate it if you would send me everything you have in
print on this subject - articles, news clips etc..

Hoping to hoar from you soon.

Yours Very Truly,

i #v A
Elaine Gordon
State Representative



