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Appendix F



Statistical Appendix 1

In the outcome evaluation presented in Chapter 3, we apply a logistic regression model to data
on the outcomes of recorded cases from our alcohol enforcement activities database (Outcome
Analysis Section I) and referred and accepted charges and cases from our Alaska Department of
Law database (Outcome Analysis Section II). Logistic regressions are commonly employed to
analyze binary outcomes – for example, whether or not a recorded case resulted in an arrest. In
this statistical appendix, we present the details of our model specification and the full set of
resulting regression parameters.

For recorded case outcomes, we wished to determine whether RAI program implementation
influenced the likelihood that a recorded case resulted in each of the following set of possible
binary outcomes:

1. An arrest was made.
2. A law was found to have been violated.
3. No law was found to have been broken (i.e., that the case was unfounded).
4. A case was logged in response to information from a citizen, but no investigation was

conducted.
5. Alcohol was seized.

For ADOL referred charge and case outcomes, we wished to determine the program effect on the
likelihood that:

1. A referred charge or case was accepted…
a. As referred or as a higher charge, or
b. Downgraded to a lesser charge.

2. A referred charge or case was declined…
a. For evidentiary reasons,
b. For discretionary reasons, or
c. For miscellaneous reasons.

3. An accepted charge or case resulted in conviction…
a. Due to adjudication or plea, or
b. Due to revocation of probation.

A simple comparison of the average frequency of these outcomes before and after program
implementation provides us with some information about the likely program effect. However,
such an analysis does not control for the possibility that some underlying time trend unrelated to
program implementation is in fact driving this effect. For example, if arrest rates happened to be
climbing over time independently of the RAI intervention, then higher rates observed following
RAI implementation might stem from this underlying trend rather than a true program effect.

Our logistic regression analysis of the recorded case outcome data therefore includes a linear
time trend variable, allowing us to separate out effects of the overall time trend from the
influence of the RAI program itself. Ideally, we would also like to control for other
characteristics of recorded cases, such as the geographical region where the incident took place,



but these data were not available for recorded cases. The recorded case outcome specifications
therefore include only two explanatory variables: the time trend variable t, and the program
effect variable T, set equal to 1 if the case was recorded in the RAI program area following RAI
implementation in 2002, and 0 otherwise.1

Unlike the recorded case database, the ADOL database contains data on the jurisdiction from
which each case was referred. This allows us to additionally control for the possibility that trends
in these outcomes are being influenced by region-wide factors affecting both the RAI program
area and nearby locales outside the RAI jurisdiction area. The ADOL outcome specifications
therefore include the following explanatory variables: the time trend variable t, the program area
variable A, set equal to 1 if the case arose from an incident occurring within the RAI jurisdiction
area (before or after program implementation), and 0 otherwise2, the program implementation
variable I, set equal to 1 if the case was referred following RAI implementation in 2002, 0
otherwise, and the program effect variable T, defined here as 1 if the case arose from an incident
occurring within the RAI jurisdiction after the program was implemented, and 0 otherwise.

We specify the structural form of the model as follows. Let Y represent the binary outcome of
interest, with Y set equal to 1 if the outcome occurred (e.g., if an arrest was made), and 0
otherwise. Then the probability P that the outcome occurred is given by
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In the above equation,  represents the program effect parameter, 1 the program area
parameter, 2 the program implementation parameter, and 3 the time trend parameter. For the
recorded case outcome specifications, we restrict the program area and implementation
parameters such that 021   , since geographical detail was not available for these cases.

We estimated model parameters using the statistical software Stata 10. All logistic regression
coefficients are reported in their exponentiated form, and may therefore be interpreted as odds
ratios. The “odds” is the ratio of the probability that the outcome of interest occurs over the
probability that it does not. The odds are often estimated by the ratio of the number of times an
event occurs over the number of times that it does not. For our treatment effect estimate, then,
the odds ratio represents the odds that the outcome occurred under the RAI program over the
odds that the outcome occurred otherwise.

1 Note that all recorded cases in this database occurred in the RAI program area, so this regional distinction is
superfluous here, but meaningful with regard to the ADOL data discussed below, which include referred cases
originating both inside and outside the program area.
2 Though the level of geographic detail in the ADOL allowed us to identify which individual jurisdiction a case
was referred from, changes in staffing appear to have caused some shifting of cases across RAI jurisdictions, e.g.
from Kotzebue to Anchorage, which may render these distinctions unreliable. We therefore restrict our analysis to
whether a case originated from inside or outside the RAI program area only, since there is no evidence that RAI
cases were ever handled by non-RAI jurisdictions, or vice versa.



For example, suppose that in a sample of 100 recorded cases collected in the RAI program area
prior to RAI implementation, 22 resulted in arrests and 78 did not. Then the odds would be
estimated by the ratio 22/78=.28. Suppose further that in a second sample of 100 recorded cases
collected in the RAI program area after program implementation, 30 resulted in arrests and 70
did not, resulting in estimated odds of 30/70=.43. The estimated odds ratio would then be
(30/70)/(22/78)=.43/.28=1.52.

The program effect parameter reported in the tables below thus represents an estimate of the
odds ratio controlling for the influence of the other included parameters. An estimated program
effect greater than one implies an increase in the odds of the outcome of interest associated with
RAI implementation, an estimated program effect less than one implies a decrease in the odds,
and an estimated program effect equal to one implies unchanged odds. A statistically significant
parameter estimate allows us to reject the null hypothesis that RAI implementation had zero
effect on the odds that the outcome of interest occurred.

Logistic Regression Results

Recorded Case Outcomes

Odds ratios: Effect of RAI program implementation on recorded case outcomes,
controlling for linear time trends (n=4700)

Any
arrest
made

Law
violated

Case
unfounded

Cased
logged but

not
investigated

Alcohol
seized

0.839 0.777 0.728 2.465 0.909Estimated program
effect (0.103) (0.109) (0.120) (0.576)** (0.111)

1.088 1.098 1.111 0.704 1.088Linear time trend
(0.022)** (0.025)** (0.031)** (0.025)** (0.022)**

(Standard errors in parentheses)
* significant at 5%; ** significant at 1%



Screening Dispositions – Referred charges

Odds ratios: Effect of RAI program implementation on the probability that referred charges
are accepted (n=4307)

Charge
accepted

Same or higher charge
accepted

Lesser charge
accepted

0.393 0.411 1.997Estimated RAI program effect
(0.077)** (0.078)** (1.483)

3.311 2.831 1.692RAI program area
(0.490)** (0.406)** (0.754)

4.026 3.714 0.569Post RAI implementation
(0.860)** (0.772)** (0.442)

0.815 0.845 0.869Linear time trend
(0.031)** (0.030)** (0.084)

(Standard errors in parentheses)
* significant at 5%; ** significant at 1%

Odds ratios: Effect of RAI program implementation on the probability that referred charges
are declined (n=4307)

Charge
declined

Charge
declined,

evidentiary
reasons

Charge
declined,

discretionary
reasons

Charge
declined,

miscellaneous
reasons

2.598 3.558 1.381 1.492Estimated RAI program effect
(0.512)** (0.926)** (0.449) (0.716)

0.300 0.280 0.799 0.179RAI program area
(0.044)** (0.052)** (0.190) (0.074)**

0.269 0.170 0.578 1.270Post RAI implementation
(0.058)** (0.049)** (0.204) (0.579)

1.175 1.243 1.050 1.027Linear time trend
(0.045)** (0.064)** (0.061) (0.096)

(Standard errors in parentheses)
* significant at 5%; ** significant at 1%



Screening Dispositions – Referred cases

Odds ratios: Effect of RAI program implementation on the probability that at
least one charge is accepted for a referred case (n=2592)

Charge
accepted

Same or higher
charge

accepted

Lesser
charge

accepted
0.533 0.549 2.414Estimated RAI program effect

(0.140)* (0.138)* -1.801
2.658 2.237 1.503RAI program area

(0.530)** (0.423)** -0.675
6.568 5.378 0.584Post RAI implementation

(1.980)** (1.537)** -0.458
0.681 0.743 0.838Linear time trend

(0.037)** (0.037)** -0.084
(Standard errors in parentheses)
* significant at 5%; ** significant at 1%

Odds ratios: Effect of RAI program implementation on the probability that at least one
charge is declined for a referred case (n=2592)

Charge
declined

Charge
declined,

evidentiary
reasons

Charge
declined,

discretionary
reasons

Charge
declined,

miscellaneous
reasons

2.619 3.285 1.095 2.679Estimated RAI program effect
(0.627)** (0.968)** (0.419) (1.530)

0.353 0.297 1.013 0.189RAI program area
(0.064)** (0.063)** (0.306) (0.087)**

0.28 0.157 0.941 0.931Post RAI implementation
(0.074)** (0.052)** (0.390) (0.545)

1.171 1.283 1.024 0.923Linear time trend
(0.053)** (0.077)** (0.067) (0.110)

(Standard errors in parentheses)
* significant at 5%; ** significant at 1%



Convictions – Accepted Charges

Odds ratios: Effect of RAI program implementation on the probability that
accepted charges result in conviction (n=3791)

Conviction

Conviction due
to adjudication

or plea
Probation
revoked

1.279 1.057 4.013Estimated RAI program effect
-0.256 -0.209 (2.183)*
1.004 1.102 0.464RAI program area
-0.163 -0.176 -0.199
0.614 0.575 1.397Post RAI implementation

(0.131)* (0.121)** -0.759
1.01 1.046 0.815Linear time trend

-0.032 -0.033 (0.063)**
(Standard errors in parentheses)
* significant at 5%; ** significant at 1%

Convictions – Accepted Cases

Odds ratios: Effect of RAI program implementation on the probability that an
accepted case will result in at least one conviction (n=2086)

Conviction

Conviction due
to adjudication

or plea
Probation
revoked

1.239 1.239 2.620Estimated RAI program effect
-0.407 -0.407 -1.662
1.137 1.137 0.613RAI program area
-0.309 -0.309 -0.321
0.726 0.726 1.277Post RAI implementation
-0.259 -0.259 -0.831
0.990 0.990 0.942Linear time trend
-0.056 -0.056 -0.086

(Standard errors in parentheses)
* significant at 5%; ** significant at 1%
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Statistical Appendix 2

In Section III of the outcome analysis presented in Chapter 3, we discuss the results of fixed
effects negative binomial regressions analyzing the influence of RAI program implementation on
rates of criminal offenses and accidental deaths and injuries. In this statistical appendix, we
present the details of our model specification and the full set of resulting regression parameters.
Categories of criminal offense outcomes examined included assaults, both simple and
aggravated, and rapes. Accidental death and injury categories included traumas resulting from
homicides/assaults, suicide/self-harm, motor vehicle crashes, falls, and other causes.

Unlike the law enforcement activities database and the ADOL referred cases database discussed
earlier in the outcome analysis chapter, our criminal offense and accidental death and injury
databases allow us to identify the village location in which each incident in the database
occurred. This detailed geographical information allows us to create a village-level panel for use
in our outcome analysis. A fixed effects specification is a commonly-used panel data method that
assumes that differences in rates across villages can be modeled as village-specific constant
terms that do not change over time. An F test indicated that village-level fixed effects were
indeed present in the data. A random effects specification was also considered, since random
effects models, if correctly specified, are more efficient than fixed effects models. Fixed effects
specifications require the estimation of a large number of individual-level parameters, with the
consequential loss of degrees of freedom. Furthermore, all the information in fixed effects
models comes from temporal variation within individual villages – unlike random effects
models, which additionally exploit cross-village variation.

Random effects specifications assume that village-specific constant terms are randomly
distributed; this distributional assumption obviates the need to estimate village-specific
parameters, resulting in an increase in efficiency when the model is correctly specified, as well
as generalizability of results outside the original sample. However, if village-specific effects are
correlated with other regressors, a random effects specification is inappropriate and will yield
inconsistent estimates. A Hausman test suggested that, in this case, the village-level effects were
indeed correlated with other variables in the model, implying that a fixed effects specification
was more appropriate for our purposes.

Negative binomial regression is a standard technique used when the outcome variable is reported
as a count, i.e. the number of times an event occurs over some interval. A Poisson regression
specification was considered as an alternative to the negative binomial model. However, Poisson
models incorporate the assumption that the predicted variance is equal to the predicted mean; in
this case, the data showed evidence of over-dispersion, i.e. observed variance higher than the
mean. In such cases, negative binomial models are preferred.

Our structural model is formulated as follows. For in village i in year t, define it as the annual
rate of criminal offenses or accidental deaths and injuries. The negative binomial specification
with conditional fixed effects assumes that

}exp{ itiitititit vuXTp  



The program effect variable itT is equal to 1 in dry villages in 2002 and after, and 0 for all
villages prior to 2002 and wet/damp villages over the entire observation period. Village
population itp was used to calculate incident rates.

itX is a matrix of additional explanatory variables included in the model. We attempted to
control for varying levels of interdiction activity by including covariates from the recorded cases
and seizures database in itX : total annual alcohol seizures destined for each village, total volume
of alcohol seized, and total number of interdiction cases associated with each village. Village
size itp was also included as a covariate. A quadratic time trend was included to control for the
possibility that an underlying time trend unrelated to RAI implementation was driving changes in
crimes or injuries. Finally, an area-wide program implementation dummy (=1 for the year 2002
and later, 0 otherwise) was included to control for possible spillover effects of RAI
implementation in wet/damp villages without local option laws.

Note that there are two error terms in the model, iu and itv . The error term iu is specific to each
individual village, and does not vary over time – this is the village-level “fixed effect.” The error
term itv is random noise, varying over both village and time. We assume a gamma distribution

for the parameter itv
it e .

The model was estimated via maximum likelihood using Stata 10. All parameter estimates are
reported in exponentiated form, and can be interpreted as incident rate ratios. For our program
effect parameter, this is simply the estimated incident rate in dry villages following RAI program
implementation over the incident rate in villages not falling under RAI jurisdiction, either
because the program had not yet been implemented, or because alcohol possession was not
banned in these localities. An estimated incident rate ratio less than one implies that RAI was
associated with a decrease in the outcome of interest in dry villages. Conversely, an estimated
incident rate ratio greater than one implies that RAI increased incident rates. Finally, an incident
rate ratio equal to one implies there was no change in incident rates associated with RAI. A
statistically significant parameter estimate allows us to reject the null hypothesis that RAI was
not associated with a change in the rates of criminal offenses and/or accidental deaths and
injuries.



Negative binomial regression results

Dependent variable is annual crimes in Alaskan villages, negative binomial
specification with village-level fixed effects

Total
assaults

Aggravated
assaults

Simple
assaults

Total
rapes

1.100 1.884 0.929 1.054Estimated RAI program effect
(0.123) (0.390)** (0.120) (0.312)
1.042 0.619 1.265 1.058RAI program active

(0.132) (0.151)* (0.184) (0.352)
0.997 0.997 0.997 0.997Population

(0.000)** (0.001)** (0.000)** (0.001)**
0.990 1.045 0.974 1.008Alcohol seizures

(0.013) (0.024) (0.015) (0.035)
1.003 0.998 1.005 0.992Liters of alcohol seized

(0.003) (0.004) (0.003) (0.008)
1.009 0.978 1.014 0.999Total alcohol interdiction

cases (0.009) (0.018) (0.011) (0.026)
1.024 0.706 1.223 1.116Time

(0.025) (0.029)** (0.038)** (0.073)
0.998 1.025 0.985 0.991Time squared

(0.002) (0.004)** (0.003)** (0.006)
Total observations 870 852 858 816
Number of villages 73 71 72 68
(Standard errors in parentheses)
* significant at 5%; ** significant at 1%



Dependent variable is annual traumas in Alaskan villages, by cause, negative binomial
specification with village-level fixed effects

Homicide/
Assault

Suicide/
Self-harm

Motor
vehicle
crashes Falls

Other
causes

1.630 1.065 1.236 1.596 0.997Estimated RAI program effect
(0.610) (0.297) (0.301) (0.397) (0.190)
0.674 0.861 0.978 0.641 0.920RAI program active

(0.284) (0.281) (0.270) (0.180) (0.206)
1.003 1.000 1.002 0.996 0.998Population

(0.002) (0.001) (0.001) (0.001)** (0.001)*
0.967 0.991 1.000 0.987 1.011Alcohol seizures

(0.033) (0.026) (0.024) (0.024) (0.022)
1.001 1.001 1.005 0.995 0.990Liters of alcohol seized

(0.007) (0.007) (0.004) (0.006) (0.005)
1.045 1.018 0.992 1.022 1.025Total alcohol interdiction

cases (0.026) (0.018) (0.019) (0.018) (0.015)
1.051 0.923 1.251 1.027 1.044Time

(0.097) (0.066) (0.083)** (0.062) (0.055)
0.995 1.010 0.982 1.001 0.995Time squared

(0.009) (0.007) (0.006)** (0.006) (0.005)
Total observations 737 781 814 825 836
Number of villages 67 71 74 75 76
(Standard errors in parentheses)
* significant at 5%; ** significant at 1%




