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MISTPOL:  Underage Drivers
Sober and Impaired
Purpose

Investigate the accident trends for drivers age 16-20 involved in incapacitating or fatal accidents in which drinking was involved.  As shown in the last analysis, there are no  fatal accidents and only 7 accidents with incapicating injuries by impaired drivers with Ontario plates.  Therefore our time series analysis will be resticted to Michigan plates.  Out-of-state plates are seen also to be of minor importance.  We will  analyze the impaired drivers as well sober drivers for all underage drivers.  I suspect that if the drinking variable is missing,  it means that the driver was not intoxicated, so these cases will be counted in the “sober”.  
Main Conclusion
There has been an apparent increase in impaired fatalities by underage drivers since the May 1996 intervention.  But this apparent increase is not statistically significant.  Combined with our previous analysis of the Michigan Police Data, we can say that the dramatic increase in impaired fatal automobilie accidents after the intervention is due to cars with Michigan plates and drivers 21 or over.  I suspect that further analysis, which could easily be done, would show that the bulk of these accidents were males ages 20-40.
Age Grouping

ageOK – ages 21+

underage – ages 16 to 20

NA – missing

invalid – ages 1 to 15 (will be treated as NA)

The table below shows all accidents.


AGEG

	 
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	ageOK
	85557
	51.9
	51.9
	51.9

	 
	invalid
	381
	.2
	.2
	52.1

	 
	NA
	57880
	35.1
	35.1
	87.2

	 
	underage
	21113
	12.8
	12.8
	100.0

	 
	Total
	164931
	100.0
	100.0
	 


Plate Grouping

Injury * Drinking Information * plate Crosstabulation

Count 

	plate
	 
	Drinking Information
	Total

	 
	Yes
	No
	 

	MI
	Injury
	Killed
	270
	91
	361

	 
	 
	A-Incapacitating
	1641
	1667
	3308

	 
	 
	B-Nonincapacitating
	2893
	3034
	5927

	 
	 
	C-Possible Injury
	2320
	8622
	10942

	 
	 
	No injury
	12594
	48695
	61289

	 
	Total
	19718
	62109
	81827

	ONT
	Injury
	Killed
	0
	1
	1

	 
	 
	A-Incapacitating
	7
	1
	8

	 
	 
	B-Nonincapacitating
	7
	9
	16

	 
	 
	C-Possible Injury
	10
	42
	52

	 
	 
	No injury
	46
	343
	389

	 
	Total
	70
	396
	466

	out
	Injury
	Killed
	3
	0
	3

	 
	 
	A-Incapacitating
	24
	29
	53

	 
	 
	B-Nonincapacitating
	42
	60
	102

	 
	 
	C-Possible Injury
	42
	183
	225

	 
	 
	No injury
	262
	1483
	1745

	 
	Total
	373
	1755
	2128


The plate variable has 3 values MI, ONT and out corresponding to Michigan, Ontario and out-of-state (or other provinces).  So the vast bulk of fatal and incapcitating accidents are Michigan plates.  Out-of-state accounts for a much larger fraction than Ontario.

Age Grouping, Injury and Drinking Information

Injury * Drinking Information * AGEG Crosstabulation

Count 

	AGEG
	 
	Drinking Information
	Total

	 
	Yes
	No
	 

	ageOK
	Injury
	Killed
	248
	72
	320

	 
	 
	A-Incapacitating
	1415
	1265
	2680

	 
	 
	B-Nonincapacitating
	2476
	2153
	4629

	 
	 
	C-Possible Injury
	2052
	6598
	8650

	 
	 
	No injury
	10975
	35423
	46398

	 
	Total
	17166
	45511
	62677

	underage
	Injury
	Killed
	24
	19
	43

	 
	 
	A-Incapacitating
	198
	362
	560

	 
	 
	B-Nonincapacitating
	383
	819
	1202

	 
	 
	C-Possible Injury
	240
	1924
	2164

	 
	 
	No injury
	1419
	11673
	13092

	 
	Total
	2264
	14797
	17061


Drinking Variable for Underage Impaired Drivers Involved in Incapacitating and Fatal Accidents
Quite surprising there are quite a few cases (216 out of a total of 819) where the drinking variable is missing.


Drinking Information

	 
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Yes
	222
	27.1
	36.8
	36.8

	 
	No
	381
	46.5
	63.2
	100.0

	 
	Total
	603
	73.6
	100.0
	 

	Missing
	Uncoded & errors
	216
	26.4
	 
	 

	Total
	819
	100.0
	 
	 


Drinking Variable, Injury and Year

Over the period January 1992 to April 1999 there were 819 fatal and incapacitating injury accidents involving drivers aged 16-20.  There appears to be a downward movement in Incapicating Accidents with underage impaired drivers since 1996 but no real change in other accidents since 1996.

Case Processing Summary

	 
	Cases

	 
	Valid
	Missing
	Total

	 
	N
	Percent
	N
	Percent
	N
	Percent

	Drinking Information * Injury * Accident Year
	819
	100.0%
	0
	.0%
	819
	100.0%



Accident Year * Injury * Drinking Information Crosstabulation

Count 

	Drinking Information
	 
	Injury
	Total

	 
	Killed
	Incapacitating
	 

	Yes
	Accident Year
	1992
	2
	22
	24

	 
	 
	1993
	2
	37
	39

	 
	 
	1994
	3
	28
	31

	 
	 
	1995
	4
	31
	35

	 
	 
	1996
	4
	25
	29

	 
	 
	1997
	4
	21
	25

	 
	 
	1998
	3
	20
	23

	 
	 
	1999 (Jan-Apr)
	2
	14
	16

	 
	Total
	24
	198
	222

	No
	Accident Year
	1992
	3
	68
	71

	 
	 
	1993
	4
	87
	91

	 
	 
	1994
	8
	87
	95

	 
	 
	1995
	4
	58
	62

	 
	 
	1996
	5
	72
	77

	 
	 
	1997
	7
	89
	96

	 
	 
	1998
	2
	60
	62

	 
	 
	1999 (Jan-Apr)
	1
	42
	43

	 
	Total
	34
	563
	597
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Exploratory Time Series Analysis

The data is listed, a Mann-Kendall trend test is done and a time series plots are examined for:

(a) Total Accidents
This is the total number accidents for each injury type (fatal, incapacitating, combined) and for each drinking class (impaired, sober)
(b) Week Group

This is in the number accidents in each week group (SunWed, ThuSat) for each injury type (fatal, incapacitating) and for each drinking class (impaired, sober)

(c) Hour Group

This is in the number accidents in each hour group (11PM, 12AM, 1AM, 2AM) for each injury type (fatal, incapacitating) and for each drinking class (impaired, sober)

(d) Week-Hour Groups

This is in the number accidents in each week group (SunWed, ThuSat) and in each hour group (11PM, 12AM, 1AM, 2AM) for each injury type (fatal, incapacitating) and for each drinking class (impaired, sober)

(a) Total (fatal and/or incapacitating injury) Accidents 
There is a downward trend in incapacitating injury accidents for both sober and impaired drivers.  While there is no monotonic trend for fatal injury accidents it appears from the graph that the frequency of fatal accidents involving impaired underage drivers may have slightly increased since May 1996.   Intervention analysis indicates that Impaired-Incapacitating has a downward drop and all others are not statistically significant.  However it is interesting that there is an apparent increase in Impaired-Fatal while everything else is decreasing.
> uage.fatal.impaired.ts

      Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1992:               1   0   1   0   0   0   0   0   0

1993:   0   0   0   0   0   1   0   0   1   0   0   0

1994:   0   1   1   0   0   0   0   0   0   1   0   0

1995:   0   2   0   0   0   0   0   0   0   2   0   0

1996:   0   0   0   0   0   2   0   1   0   1   0   0

1997:   0   1   0   0   2   0   0   0   1   0   0   0

1998:   0   1   0   1   0   1   0   0   0   0   0   0

1999:   0   0   2   0

> MannKendall(uage.fatal.impaired.ts)

tau = 0.0322,   sl =71.77%

> uage.fatal.sober.ts

      Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1992:               1   0   0   0   0   0   1   1   1

1993:   2   0   0   0   0   0   0   0   0   1   0   0

1994:   0   0   1   0   2   2   0   0   2   0   1   0

1995:   0   0   0   0   2   0   1   1   0   0   0   1

1996:   0   0   0   1   0   1   1   1   0   0   0   0

1997:   0   0   0   0   2   0   1   0   0   2   2   0

1998:   1   0   0   0   0   0   1   0   0   0   0   0

1999:   0   0   0   0

> MannKendall(uage.fatal.sober.ts)

tau = -0.0836,   sl =33.89%

> uage.incap.impaired.ts

      Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1992:               4   5   6   4   0   3   3   4   0

1993:   1   4   1   7   5   5   4   2   0   5   3   0

1994:   0   3   3   2   4   0   3   3   6   2   4   2

1995:   5   0   4   3   2   2   2   3   5   2   2   3

1996:   2   1   4   1   1   3   3   4   1   2   3   2

1997:   3   0   1   4   2   1   1   3   2   6   0   1

1998:   0   0   0   6   2   6   1   2   3   2   0   6

1999:   0   1   1   4

> MannKendall(uage.incap.impaired.ts)

tau = -0.194,   sl =1.374%

> uage.incap.sober.ts

      Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1992:              18  12   6   9   8   6   5   4   4

1993:   3   6   3   9   4   4   6   8  13   5   9   5

1994:   2   9   8   9   7  14  12   5   7   5  12   5

1995:   3   2   6   2   4   8   3   8   3   4   5   6

1996:   3   7   7  10   9   4   6   4   6   8   3   1

1997:   3   6  11   8  13   3   9  11   7  10   7   7

1998:   5   6   4   5   8   6   6   5   3   3   2   2

1999:   2   2   5   6

> MannKendall(uage.incap.sober.ts)

tau = -0.152,   sl =4.783%
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Intervention Analysis
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(b.1) Week Group.  Fatal Accidents.

No monotonic trends.  But there has been an apparent increase in frequency of fatal accidents in the SunWed weekgroup.

> uage.fatal.impaired.SunWed.ts

      Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1992:               0   0   0   0   0   0   0   0   0

1993:   0   0   0   0   0   1   0   0   0   0   0   0

1994:   0   0   1   0   0   0   0   0   0   0   0   0

1995:   0   0   0   0   0   0   0   0   0   0   0   0

1996:   0   0   0   0   0   1   0   1   0   0   0   0

1997:   0   1   0   0   1   0   0   0   1   0   0   0

1998:   0   0   0   1   0   0   0   0   0   0   0   0

1999:   0   0   2   0

> MannKendall(uage.fatal.impaired.SunWed.ts)

tau = 0.132,   sl =13.96%

> uage.fatal.impaired.ThuSat.ts

      Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1992:               1   0   1   0   0   0   0   0   0

1993:   0   0   0   0   0   0   0   0   1   0   0   0

1994:   0   1   0   0   0   0   0   0   0   1   0   0

1995:   0   2   0   0   0   0   0   0   0   2   0   0

1996:   0   0   0   0   0   1   0   0   0   1   0   0

1997:   0   0   0   0   1   0   0   0   0   0   0   0

1998:   0   1   0   0   0   1   0   0   0   0   0   0

1999:   0   0   0   0

> MannKendall(uage.fatal.impaired.ThuSat.ts)

tau = -0.0537,   sl =54.95%

> uage.fatal.sober.SunWed.ts

      Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1992:               1   0   0   0   0   0   1   0   0

1993:   0   0   0   0   0   0   0   0   0   0   0   0

1994:   0   0   1   0   1   0   0   0   0   0   1   0

1995:   0   0   0   0   1   0   0   1   0   0   0   0

1996:   0   0   0   0   0   0   0   1   0   0   0   0

1997:   0   0   0   0   1   0   1   0   0   0   2   0

1998:   0   0   0   0   0   0   0   0   0   0   0   0

1999:   0   0   0   0

> MannKendall(uage.fatal.sober.SunWed.ts)

tau = -0.0606,   sl =50.05%

> uage.fatal.sober.ThuSat.ts

      Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1992:               0   0   0   0   0   0   0   1   1

1993:   2   0   0   0   0   0   0   0   0   1   0   0

1994:   0   0   0   0   1   2   0   0   2   0   0   0

1995:   0   0   0   0   1   0   1   0   0   0   0   1

1996:   0   0   0   1   0   1   1   0   0   0   0   0

1997:   0   0   0   0   1   0   0   0   0   2   0   0

1998:   1   0   0   0   0   0   1   0   0   0   0   0

1999:   0   0   0   0

> MannKendall(uage.fatal.sober.ThuSat.ts)

tau = -0.0549,   sl =53.67%
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(b.2) Week Group.  Incapacitating Injury Accidents.
Montonic downward trend is significant at <1% for impaired SunWed weekgroup.  Not significant for others.

> uage.incap.impaired.SunWed.ts

      Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1992:               1   2   1   1   0   1   2   1   0

1993:   1   0   0   3   1   4   1   1   0   3   2   0

1994:   0   1   2   1   1   0   1   0   1   2   2   1

1995:   0   0   0   1   2   2   1   2   1   1   2   1

1996:   0   1   0   1   0   2   0   0   0   0   1   0

1997:   2   0   0   0   2   0   1   1   0   1   0   0

1998:   0   0   0   0   1   1   1   2   2   1   0   0

1999:   0   0   0   0

> MannKendall(uage.incap.impaired.SunWed.ts)

tau = -0.226,   sl =0.7414%

> uage.incap.impaired.ThuSat.ts

      Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1992:               3   3   5   3   0   2   1   3   0

1993:   0   4   1   4   4   1   3   1   0   2   1   0

1994:   0   2   1   1   3   0   2   3   5   0   2   1

1995:   5   0   4   2   0   0   1   1   4   1   0   2

1996:   2   0   4   0   1   1   3   4   1   2   2   2

1997:   1   0   1   4   0   1   0   2   2   5   0   1

1998:   0   0   0   6   1   5   0   0   1   1   0   6

1999:   0   1   1   4

> MannKendall(uage.incap.impaired.ThuSat.ts)

tau = -0.102,   sl =20.48%

> uage.incap.sober.SunWed.ts

      Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1992:               0   3   1   3   7   2   3   2   2

1993:   1   3   1   6   1   0   5   4   2   2   3   2

1994:   1   2   1   5   4   5   6   3   2   2   6   2

1995:   0   0   4   1   3   3   1   2   2   1   0   2

1996:   1   0   4   4   1   1   1   1   0   2   0   1

1997:   1   4   3   2   5   2   6   1   1   2   3   2

1998:   2   3   1   0   2   3   2   1   1   1   1   0

1999:   2   0   1   3

> MannKendall(uage.incap.sober.SunWed.ts)

tau = -0.161,   sl =4.385%

> uage.incap.sober.ThuSat.ts

      Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1992:              18   9   5   6   1   4   2   2   2

1993:   2   3   2   3   3   4   1   4  11   3   6   3

1994:   1   7   7   4   3   9   6   2   5   3   6   3

1995:   3   2   2   1   1   5   2   6   1   3   5   4

1996:   2   7   3   6   8   3   5   3   6   6   3   0

1997:   2   2   8   6   8   1   3  10   6   8   4   5

1998:   3   3   3   5   6   3   4   4   2   2   1   2

1999:   0   2   4   3

> MannKendall(uage.incap.sober.ThuSat.ts)

tau = -0.0411,   sl =60.09%
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(c) Hour Group

There are no evident interesting trends of patterns in the hour group data.
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(d) Impaired Drivers, Fatal Accidents, SunWed,  11pm, 12am,1am,2am
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(d) Impaired Drivers, Fatal Accidents, ThuSat,  11pm, 12am,1am,2am
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 (d) Sober Drivers, Fatal Accidents, SunWed  11pm, 12am,1am,2am
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(d) Sober Drivers, Fatal Accidents, ThuSat  11pm, 12am,1am,2am
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Incapaciating Accidents
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