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                 The Effect of Drinking Age Laws and Alcohol-Related Crashes:
 David N.
 Figlio Time-Series Evidence from Wisconsin Abstract The imposition of a national 21-year minimum drinking age has sparked considerable controversy in recent years. Critics have contended that the perceived "successes" of the increased drinking age are actually due to underlying trends toward fewer alcohol-related crashes among teenagers, and would have occurred in the absence of an increased drinking age. I use monthly Wisconsin time-series data from 1976 to 1993 to estimate the effects of increased minimum drinking ages on alcohol-related crashes involving teenagers. I find that raising the drinking age has resulted in substantially lower alcohol-related crash rates involving teenagers. In addition, I find evidence that crashes increased in years in which Wisconsin's drinking age was lower than those of its neighbors, suggesting that "border hopping" resulted from interjurisdictional policy differences.
 INTRODUaiON In the years following the ratification of the 26th Amendment to the U.S.
 Constitution, which lowered the national voting age to 18, the majority of states lowered their minimum drinking age as well. After the age of the majority was reduced, a larger number of teenagers (defined herein as indi- viduals age 20 or under) than before began driving after drinking alcohol.
 Numerous research findings led to a general perception that the reduced drinking age was resulting in dramatic and disproportionate increases in the rate of alcohol-related crashes among teenagers. As a result, states that had lowered their drinking ages in the early 1970s began to increase their ages of consent, particularly following the passage of the Federal Uniform Drinking Age Act of 1984 (Public Law 98-363), which denies a percentage of federal highway construction funds to states that maintain minimum drinking ages below 21.
 A related issue involves the differential rates at which neighboring states enact minimum drinking age legislation. If one state raises its drinking age to Journal of Policy Analysis and Management, Vol. 14, No. 4, 555-566 (1995) © 1995 bv the Association for Public Policy Analysis and Management Published by John Wiley & Sons. Inc. CCC 0276-8739/95/040555-12 556 / Drinking Age Laws and Alcohol-Related Crashes 21 while its neighbor retains its 18 drinking age, one might expect teenagers from the more restrictive state to flow across the border to drink legally in the more lenient state. This phenomenon is referred to as "border hopping." Wisconsin, the state in question in this study, raised its drinking age to 19 in 1984 and to 21 in 1986. Prior to 1986, Wisconsin had a lower drinking age than did its neighbors, suggesting that border hopping may have occurred.
 The imposition of a "national minimum drinking age" has sparked consid- erable controversy. Critics of minimum drinking age legislation have argued that the "successes" of the drinking age legislation {i.e., lower incidences of alcohol-related traffic crashes involving the affected age groups) are truly spurious manifestations of an underlying trend toward fewer accidents that began prior to and independent of the raising of drinking ages. Opponents argue that the introduction of new automobile safety features and increased public awareness of the dangers of drinking and driving, for instance, are the true reasons for the decline in alcohol-related crashes, and that therefore the perceived effects of the passage of minimum drinking age laws are only coincidental.
 In addition, opponents of increased minimum drinking ages argue that such laws have inherent drawbacks. A 21-year drinking age unfairly penal- izes most youths for the behavior of a few, and that the national drinking age, with its associated penalties of noncompliance, unfairly restricts the right of states to eontrol the availability of alcohol. Based to a large degree on this criticism, numerous states have in recent years entertained the idea of again reducing the minimum drinking age.
 A number of recent studies have attempted to gauge the effects of the minimum drinking age on young driver crashes. Asch and Levy [1987] study a cross-section of 1978 state-level traffic fatality rates, and find no perceptible effect of interstate differences in minimum drinking ages on fatalities. Loeb [1987] also studies a cross-section of state traffic fatality rates, and finds that although the rate of alcohol consumption positively affects traffic fatality rates, differences in the drinking age have no such apparent effects. Although cross-sectional data provide valuable insights, one drawback of these studies is that it is difficult to disentangle the effects of differences among drinking ages from other unobserved state-specific effects.
 Subsequent studies, recognizing the potential difficulties of utilizing only one year of data, have extended their analyses to multiple years of data.
 Saffer and Grossman [1987] pool cross-sectional state-level annual data from 1975 through 1981 and find a statistically significant inverse relationship between the minimum drinking age and traffic fatality rates for teenagers ages 18 to 20. Asch and Levy [1990] pool annual data for 47 states from 1975 through 1984 and find that legal drinking age differences have ambiguous effects once drinking "experience" is included in the model. They conclude that "raising the drinking age seems primarily to postpone fatalities." Al- though these studies provide important extensions to the existing literature, they are limited in that annual data (and hence, lack of sufficient observa- tions) make formal time scries modeling untenable. In addition, because the downward trend in alcohol-related crashes occurred primarily during the 1980s, a sample ending in the early 1980s may not be able to address the claim raised by increased drinking age opponents that the so-called effects of minimum drinking age legislation are really just manifestations of an under- lying trend toward decreased alcohol-related accidents among all groups. Drinking Age Laws and Alcohol-Related Crashes ! 557 This Study extends the previous literature in two prineipal ways. First, this article analyzes an 18-year time series with monthly observations of alcohol- related crashes in the state of Wisconsin, stratified by age, from 1976 to 1993.
 The long time series permits me to utilize Box-Jenkins time series tech- niques to gauge the effects of the introduction of Wisconsin's minimum drinking age laws. In addition, the time series is considerably more current than those of previous studies, encompassing not only the years prior to the passage of the minimum age laws, but also the 1980s and early 1990s. This series will help me to distinguish between the "naturally occurring" decline in aleohol-related crashes from those directly attributable to the increase in the legal minimum drinking age.
 Second, because Wisconsin raised its minimum drinking age later than did its neighbors, the researcher ean address the border hopping phenomenon.
 The Wisconsin time series is particularly rich not only because Wisconsin raised its drinking age at two different points, but also because its neighbors established and changed their drinking ages at different times. This variance in the timing of Wisconsin's and other states' drinking age laws lends addi- tional eredibility to the results. I estimate a two-way random effects model using county-level annual crash panel data to investigate this issue.
 I find large and statistically significant evidence that raising the drinking age has resulted in substantially fewer alcohol-related crashes among 18- to 20-year-olds in the state of Wisconsin. In addition, I find evidence supporting the notion that border hopping occurred in the years in whieh there existed a disparity among neighboring states' drinking age laws.
 THE EFFEQ OF MINIMUM DRINKING AGE LEGISLATION ON ALCOHOL-REUTED CRASHES I utilize Box-Jenkins intervention analysis techniques to study the effect of Wisconsin's two drinking age increases on alcohol-related crash rates.' Time- series techniques provide an improvement over trend-fitting methods in that the interrelationship of observations across time periods can be formally modeled. Therefore, it is possible to more closely estimate the "underlying patterns" of the data.
 This class of techniques has been used in several lines of traffic-related research. For instance, Wiorkowski and Heckard [1977] study the effects of speed limit reduction and the energy crisis in Texas. Nihan and Holmesland fl981] estimate the impact of a pavement improvement policy in Seattle.
 Neustrom and Norton fl993] measure the effect of drunk driving legislation in Louisiana. Murry et al. [1993] evaluate the effects of an antidrinking and driving advertising campaign in Wichita, Kansas. Wagenaar [1984] also uses Box-Jenkins techniques to evaluate the effects of changes in the Michigan drinking age law, but for an earlier and considerably shorter time series than the one used herein.
 I analyze monthly state-level data on alcohol-related crashes between 1976 and 1993. Two primary time series are studied: for 18-year-olds and for 19- ' Useful references on this procedure are Hamilton [1994], Box and Jenkins [1984], and Granger and Newbold [1986], Pindyck and Rubinfeld [1992] present a more elementary iniroduction to this class of time series models. 558 / Drinking Age Laws and Atcohot-Relaled Crashes and 20-year-olds. The distinction between these two series is necessary due to the fact that Wisconsin changed its drinking age in stages, first from 18 to 19 in July 1984, and then from 19 to 21 in September 1986. In addition, I estimate the same model for the over-21 age group as a control group whose members could drink legally over the entire time period. The dependent variable in this analysis is the rate of alcohol-related crashes in Wisconsin per thousand licensed drivers in the given age group. The Wisconsin Depart- ment of Transportation defines an "alcohol-related crash" as one in which the investigating officer cites that the driver had been drinking as a cause of the crash. All alcohol-related crashes (including property damage), rather than just fatal or injury crashes, is ehosen as the dependent variable due to the potentially confounding effects that other highway safety legislation (e.g., mandatory seat-belt usage laws) could have on identification in fatal or in- jury models. Because crash data in Wisconsin exhibit considerable seasonal- ity, the time series is deseasonalized using standard multiplieative methods.
 The choice of an outcome measure is a subject of debate. If completely aeeurate, police reporting of the role of alcohol in crashes would be the ideal outcome measure. However, it is possible that this reporting is not fully consistent aeross reporting officers. For instance, recently trained officers may potentially be more attentive to factors indicating the presence of alco- hol than are their longer tenured counterparts. Because of the potential prob- lems involved wilh police reporting, some studies use surrogates for alcohol involvement in traffie accidents. The most common surrogate for alcohol involvement measures single-vehiele nighttime crashes with male drivers.
 However, a large number of crashes in this surrogate class are not alcohol related, and there certainly are alcohol-related crashes during the daytime, and crashes involving females or multiple vehicles. If the relationship be- tween aleohol-reiated surrogates and the total number of surrogates changes over time, as probably occurred over this 18-year time series, this three- factor surrogate is not sufficiently reliable for time series analysis.^ Given that neither measure is perfect, and noting the apparent weakening of the three-factor surrogate (see footnote 2), the poliee-reported measure of alcohol involvement is adopted herein, because the demographics of drivers (as well as drinkers) have changed substantially sinee the mid-1970s. In addition, as a practical matter, the two measures of alcohol involvement are highly eorre- lated—the coefficients of correlation between the two measures are 0.93, 0.91, and 0.92 for the 18-year-old, 19- and 20-year-old, and over-21 age groups, respectively.
 The centra] explanatory variable in this study is a dummy variable repre- senting the existence of a minimum drinking age above the age group in question- Therefore, for the 18-year-old group, the dichotomous drinking age variable would be coded a "1" for July 1984 and subsequent months (and ^ The three-factor surrogate of single-vehicle, nighttime crashes with male drivers (SVNTM) has likely become a less reliable instrument for alcohol-related crashes over the 18-year time period.
 For drivers 21 and older, the proportion of SVNTM in which the driver had been drinking, according to the reporting officer's assessment, has declined from over 55 percent in 1981 to about 29 percent in 1993. Among 18-year-olds, this proportion fell from over 59 percent in 1981 to just over 15 percent in 1993. For 19- and 20-year-olds, this proportion fell from almost 63 percent in 1981 to just under 24 percent in 1993.
 Therefore, despite the imperfection with which the police reporting is conducted, the qualitative evidence suggests that the three-factor surro- gate is performing progressively less well in proxying for alcohol involvement in crashes. Drinking Age Laws and Alcohol-Related Crashes I 559 therefore a "0" for preceding months). For the 19- and 20-year-olds, the drinking age variable would be coded a "1" for September 1986 and subse- quent months (and a "0" prior to September 1986). Although drivers over 21 are not bound by a minimum drinking age, the policy variable adopted for control purposes is the 21 drinking age.
 In addition, since Wisconsin underwent a signiticant crash reporting re- gime change in December 1980, in which the threshold for reporting prop- erly-value crashes doubled, this study controls for the different crash report- ing thresholds by including a dummy variable representing adherence to the initial standard. Each model includes a time trend to account for general changes in the population over time.
 Coefficient estimates and Newey-West (1987) autocorrelation and hetero- skedasticity-corrected standard errors of these three models are reported in Table 1. The simplest stationary, invertible model that fits these data varies Table 1. Time-series estimates of the effect of minimum drinking age laws on monthly alcohol-related crash rates per 1000 licensed drivers.
 Variable name Binding drinking age Constant i970s reporting standard Time trend Autoregressive lag 1 Autoregressive lag 2 Autoregressive lag 3 Autoregressive lag 10 Autoregressive lag 12 Moving average lag I Moving average lag 2 Moving average lag 3 Moving average lag 6 R' Coefficient estimate (18-year-olds) -0.58P (0.183) 3.145" (0.346) 0.050 (0.184) -0.01 P (0.003) 1.019^ (0.232) -0.829^ (0.321) 0.694" (0.217) -0.612" (0.245) 0.865^ (0.271) -0.380=* (0.143) 0.95 Coefficient estimate (19-and 20-year-oIds) -0.352^ (0.123) 2.815=" (0.166) 0.036 (0.124) -0.010^ (0.001) 0.724* (0.204) 0.451'' (0.232) -0.531" (0.207) 0.147" (0.051) -0.300 (0.215) -0.466'' (0.218) 0.592" (0.146) 0.235^ (0.086) 0.96 Coefficient estimate (21 and older) -0.013 (0.012) 0.626^ (0.014) 0.065^ (0.011) -0.002^ (0.000) -0.407^ (0.140) 0.068 (0.081) 0.318^ (0.081) 0.319^ (0.052) 0.950=' (0.154) 0.553^ (0.120) 0.152'' (0.079) 0.93 Note: Heteroskedasticity-corrected standard errors are in parentheses beneath coefficient esti- mates.
 ^Significant at the I percent level.
 '' Significant at the 5 percent level. 560 / Drinking Age Laws and Alcohol-Relaled Crashes somewhat according to the age group. In all three age groups, model identifi- cation requires autoregressive and moving average lags of the most recent three periods. However, for the 19- and 20-year-olds and over-21 age groups, a slightly more complicated error structure is necessary to adequately iden- tify the model. For the 19- and 20-year-old age group, 10-month autoregres- sive and 6-month moving average lags are included. For the over-21 age group, a 12-month autoregressive lag is included. There are only 212 observa- tions for 18-year-olds, 204 observations for 19- and 20-year-olds, and 202 observations for the over-21 group, rather than the 216 that would result if the full 18 years were used, because of the requirements of estimating autore- gressive and moving average processes.
 As can be seen in Table 1, the effects of the minimum drinking age in- creases on young-driver alcohol-related erashes have been clear and substan- tial, as well as being statistically significant. In the ease of 18-year-olds, after controlling for seasonality and general trend, the establishment of a 19-year- old minimum drinking age has resulted in almost 0.6 fewer monthly alcohol- related erashes per thousand lieensed drivers, or an annual decrease in the alcohol-related crash rate of about seven per year. For 19- and 20-year-olds, establishing the minimum drinking age of 21 has reduced the monthly alco- hol-related crash rate by 0.35 per thousand licensed drivers, or over four annually. To help put these figures in perspective, the average monthly alco- hol-related crash rates in the 4 years prior to the relevant drinking age in- erease was 2.2 per 1000 18-year-old licensed drivers and 1.8 per 1000 19- and 20-year-old lieensed drivers. Therefore, the estimated effects of imposing a binding minimum drinking age have been decreases in the aleohol-reiated crash rates of 26 percent for 18-year-olds and 19 percent for 19- and 20-year- olds.
 The results for the over-21 age group present a markedly different story.
 Although the estimated coefficient on the drinking age variable is still nega- tive for this group, this estimate is not statistically signifieant. Furthermore, the estimated effect of the policy change is of trivial magnitude—a reduction of 0.013 monthly alcohol-related crashes per 1000 licensed drivers, or an Alcohol related crash rates 12 months before/after relevant change -6 +1 +6 Months before/after policy change 18-year-o)cfs 19/20-yeaf-olds 21 andoWer Figure 1. Alcohoi-related crash rates: 12 months before and after relevent change. Drinking Age Laws and Atcohol-Related Crashes I 561 annual reduction in the alcohol-related crash rate of 0.15.
 This translates into just a 2.5 percent decline from the average alcohol-related crash rate of the 48 months prior to the 21 drinking age. Hence, the sharp reductions in the alcohol-related crash rates experienced by those under 21 in the wake of increased drinking ages were not realized in the over-21 control group.
 Figure 1 provides a graphical depiction of the effect of the increased mini- mum drinking age laws. Each line in the figure represents seasonally ad- justed alcohol-related crash rates for the 12 months before and after the relevant policy change (for drivers 21 and older, the "relevant change" is the 21 drinking age). In the cases of the affected groups, alcohol-related crashes decreased substantially in the months following the policy change. Particu- larly among 19- and 20-year-olds, the crash rate fell precipitously immedi- ately following the drinking age increase. For 18-year-olds, the dramatic decline in crashes occurred several months following the increase in the minimum drinking age. Note that among drivers 21 and older no such de- cline is apparent.
 INTERSTATE DRINKING AGE DIFFERENCES AND BORDER HOPPING As mentioned above, Wisconsin lagged behind its neighbors in raising its drinking age. While Wisconsin did not raise its drinking age to 19 until 1984, Minnesota, Iowa, Illinois, and Michigan forbade their 18-year-olds from drinking long before. Similarly, Michigan and Illinois established minimum drinking ages of 21 in 1978 and 1980, respectively, while Wisconsin did not set a drinking age of 21 until 1986. These interstate drinking age differences may have resulted in teenagers driving across the border to jurisdictions where drinking is legal.
 I estimate a two-way random effects model to determine the extent of border hopping as a result of interstate drinking age differences. My observa- tions are annual counts of alcohol-related crashes over the 18 years from 1976 through 1993, for 71 of the 72 counties in Wisconsin.^ Therefore, there are 1278 observations. Annual data, rather than monthly or quarterly data, are used due to the small monthly event counts prevalent in county-level data. In addition, alcohol-related crash levels, rather than rates, are used due to the unavailability of county-level counts of licensed drivers by age group.
 Two models are run, one for each of the two affeeted age groups used in the statewide study.
 My primary independent variable is a dichotomous measure of border hopping "likelihood." A county is coded as a "1" if: (1) the county borders another state; (2) the state being bordered has a binding drinking age for the group in question, but Wisconsin does not (e.g., prior to 1984, Minnesota's drinking age was binding to 18-year-olds, but not to 19-year-olds); and (3) the average daily traffic volume between the county and the neighboring state exceeded 10,000 vehicles in the early 1980s, as measured by annual traffic counts published by the state of Wisconsin. Restricting our interest to moder- ately heavy interstate traffic reduces the biases inherent in treating all bor- ^ Menominee County, an Indian Reservation, is subject to different reporting standards than the other 71 counties. Because ot possible reporting differences, I excluded this county from this study. 562 / Drinking Age Laws and Alcohol-Related Crashes der counties identically. There is little reason to believe that a county whose sole connection to another state is a lonely street serving 1000 vehicles daily should be treated equally to one cunnected to the other state via a high- volume interstate highway.
 Ten counties meet the moderate interstate traffic criterion: Buffalo Coutity (connected to Minnesota via WI-54), Douglas County (Mitinesota; 1-535), Grant County (Iowa and Illinois; US-151 and 61), Kenosha County (Illinois; I- 94, US-45, and WI-31, 32, and 83), La Crosse County (Minnesota;' 1-90, US-14 and 61, WI-16), Marinette County (Michigan; US-41), Pierce County (Minne- sota; US-IO and 63), Rock County (Illinois; 1-90), St. Croix County (Minne- sota; 1-94, WI-64), and Walworth County (Illinois; US-12 and 14, WI-120). Of the 12 remaining counties that physically border a neighboring state, 3 are not connected by any form of road or bridge. None of the nine remaining counties with border crossings experienced more than 7000 daily border crossings, nor where they located near towns with populations exceeding 10,000 residents. Hence, the 10,000 daily border crossings appears to be the reasonable threshold.
 Other control variables include the county's official annual population estimate (measured in thousands) and a dummy variable reflecting whether or not the county is recreation oriented. In addition, this study controls for changes in crash-reporting standards. Counties are identified as recreation oriented if at least 20 percent of their housing stock is occupied on a seasonal basis, as reported in the prior decennial Census of Population and Housing.
 More populated counties should, all things being equal, have more alcohol- related accidcms. In addition, recreation-oriented counties may be more predisposed to alcohol-related crashes, given that recreational activities are probably more likely to involve alcohol than are "normal" activities. In addition, recreation-based areas face a higher incidence of tourist traffic than does the rest of the state. As a result, the actual (summertime) population in a recreation-oriented county is likely to exceed the official population count for year-round residents.
 The model to be estimated, therefore, is z., = |8o + ^i(BORDER,>) + /32(POP,) + )33(REQ,) + a, + 6, + w,,, where the a values represent individual county-specific effects and the 8 values reflect year-specific effects. BORDER is the variable reflecting a bor- der county with moderate interstate traffic and drinking age differentials.
 POP is county i's population in year /. REC is the recreation county dichoto- mous variable. The model is "two-way" because both county-specific and year-specific effects are incorporated.
 The results of the model estimation are reported in Table 2. In both age groups we observe large, positive, and significant coefficient estimates on the BORDER dummy variable. Specifically, counties that border states with drinking ages of 19 or above and have moderate interstate traffic will experi- ence almost 14 more alcohol-related crashes involving 18-year-olds than the "nonborder" counterparts, regardless of the county's population. Among 19- and 20-year-olds, counties bordering states with drinking ages of 21 and having moderate interstate traffic will experience over 31 more alcohol-re- lated crashes than their counterparts. The estimated recreation coefficient is also positive, but is insignificant and of considerably lower magnitude than the border hopping effect. Drinking Age Laws and Alcohol-Related Crashes I 560 Table 2. Two-way random effects model: Border crossing and alcohol-related crashes (1278 observations).
 Variable name Law differential x moderate border traffic (mean - 0.068 for 18-year-olds) (mean = 0.034 for 19- and 20-year-olds) Population/1000 (mean = 67.380) (standard deviation = 122.140) Recreation county (mean - 0,268) 1970s reporting standard (mean - 0.278) Constant term Coefficient estimate (19- and 20-year-olds) 31.560^ (6.670) 0.359^ (0.027) 4.792 (7.584) 33.180^ (8.490) 4.121 (6.355) 0,55 Coefficient estimate (18-year-olds) 13.748^ (2,773) 0,153^ (0.014) 2.757 (3.813) 21.749^ (4.655) 1.562 (3.338) 0.47 Note: Standard errors are in parentheses beneath coefficient estimates.
 ^Significant at the 1 percent level.
 As an additional test, I restrict the analysis to the ten counties with moder- ate interstate traffic to gauge the effects of drinking age differentials. These results, reported in Table 3, present large and highly statistically significant coefficient estimates on the law differential variable for both age groups. In the ten moderate-traffic border counties, 18-year-olds were involved in al- most 30 more alcohol-related crashes when interstate law differentials were in effect than when no such differential existed, all else constant. Among 19- and 20-year-olds, the difference is over 27 more alcohol-related crashes.
 DISCUSSION This study has two principal findings. First, the imposition of increased mini- mum drinking ages in the state of Wisconsin has had immediate and conclu- sive effects on the number of teenagers involved in alcohol-related crashes.
 Time series evidence and comparisons with other unaffected age groups sug- gest that the drinking age increases have resulted in substantially fewer alcohol-related crashes than the prelegislation time scries would have sug- gested.
 The second general finding is that drinking age differentials in neighboring jurisdictions appear to result in so-called border hopping. Evidence from Wisconsin county data supports this notion: Counties with moderate border traffic and interstate drinking age differentials have substantially more alco- hol-related crashes than other counties, all else constant. These results re- 564 / Drinking Age Laws and Alcohol-Related Crashes Table 3. Two-way random effects model: Alcohol-related crashes in ten border counties (180 observations).
 Coefficient estimate Coefficient estimate Variable name (19- and 20-ycar-olds) (18-year-olds) Law differential (mean - 0.483 for 18-year-olds) 29,962^ 27,329^ (mean - 0.244 for 19- and 20-year-olds) (3.829) (3.922) Population/1000 (mean = 66.000) 0.266 0.277^ (standard deviation = 39,778) (0.144) (0.072) Recreation county -15.324 2.057 (mean - 0.200) (15.470) (7.308) 1970s reporting standard 43.404" 17,016" (mean - 0.278) (8.369) (4,661) Constant term 17.775 -10.347 (12,770) (6.360) R^ 0.57 0.67 Noie: Standard errors are in parentheses beneath coefficient estimates, ^Significant at the 1 percent level.
 main robust and of high magnitude when only the border counties are in- eluded in the estimation.
 These results support the uniform drinking age policy. The border hopping component of this study suggests that when neighboring jurisdictions have different drinking ages, individuals who are constrained in one jurisdiction but not the other are likely to cross the border to drink in the less restrictive jurisdiction. Not only are alcohol-related crashes likely to increase in the less restrictive jurisdiction as a result of the border hopping, one would expect that the effects of the increased drinking age will be diluted in the jurisdic- tion that initiated the higher drinking age. However, this proposition is for- mally untestable.
 The results also suggest that, from the perspective that minimizing alco- hol-related crashes is the desirable outcome, the uniform drinking age dis- cussed in the preceding paragraphs should likely be 21, rather than 18 or 19." From Wisconsin's experience, raising the legal drinking age has resulted in * Because raising the drinking age to 21 apparently reduced alcohol-related crash rates, one might wonder whether the idea) drinking age should be higher than 21, There is, of course, a trade-off involved with further increasing the drinking age. The results presented above suggest that raising the drinking age to, say, 25 would likely reduce alcohol-related crash rates in the under-25 age group. However, it is unlikely that the magnitude of the effect would be as high as that witnessed in the under-21 age group. People in their early 20s have substantially lower crash rates than those under 21, probably as a result of increased maturity and more driving experience.
 In addition, further raising the drinking age probably would not receive political support. Drinking Age Laws and Alcohol-Related Crashes I 565 substantially fewer alcohol-related crashes among the restricted age groups, even after the underlying time series process is incorporated into the model.
 This study provides evidence contradicting the claim made frequently by critics of the 21 minimum drinking age that the decreases in alcohol-related crashes realized after the increased drinking age would have occurred on their own.
 This study, however, does not address the other claims often made by opponents of the minimum drinking age. A uniform, 21-year drinking age does, as critics argue, reduce state-level autonomy in determining alcohol policy. In addition, to the extent that a large percentage of teenagers do not drink and drive, increasing the drinking age to 21 does present a dilemma with respect to fairness. Forbidding all teenagers from drinking may indeed penalize many for the actions of a few. As a result, there are trade-offs in- volved in maintaining the drinking age at 21.
 Although reducing the drinking age would increase the fairness and state-level autonomy that drinking age critics espouse, it would also likely result in higher alcohol-related crash rates involving teenagers.
 I am grateful to the National Highway Traffic Safety Administration for financial support, and to the Wisconsin Department of Transportation for providing me with data and computer resources. I appreciate the helpful comments from Dennis Hughes, David Woldseth, and Larry Getzler, and seminar participants in Wisconsin. I am indebted to Mary McFarlane for carrying out the enormous task of data extraction and coding.
 DAVID N. FIGLIO is Assistant Professor, Department of Economics, University of Oregon, Eugene.
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