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Lesson: An Investigation into Dangerous Driving 

 
New Zealand teenagers and young adults are over-represented in motor vehicle traffic 
injury and death statistics. It is important to investigate what influences the development of 
dangerous driving behaviours that may cause these accidents. Drink-driving is one of the 
most prevailing causes of road accidents in New Zealand. This lesson investigates the 
different factors that may influence drink-driving (Driving While Impaired (DWI)) in New 
Zealand youths. This data set focuses on drivers aged 15 to 21 years. 

1. To open the data we click on File>Example Data Sets: 

 

This brings up the Example Data Sets dialog shown below. Click on the Filter by topic 
drop down menu and select the NZ Schools Example Data sets option. Choose the file 
Youth Accidents.gsh and click on Open data. 

 

This opens a spreadsheet (shown below) containing data from a study investigating the 
effect of alcohol consumption on youth motor accidents: 

 

 



2 
 

In the spreadsheet the data recorded are sex (1=Female, 2=Male), per_safe21 (the number 
of standard drinks a person perceived to be ‘safe’ to consume before driving), crash18 (if 
respondents at age 18 had been in any traffic accidents in the last 3 years: 0=No and 
1=Yes), crash15 (if respondents at age 15 had been in any traffic accidents in the last 2 
years: 0=No and 1=Yes), drunkad (at age 15, if the respondent had been a passenger in a 
car with an adult driver that was considered to be over the legal limit*: 0=No and 1=Yes),  
drunkad18 (the same as drunkad but at age 18), drunktee (at age 15, if the respondent 
had been a passenger in a car with a youth/teenage driver that was considered to be over 
the legal limit), drtee18 (the same as drunktee but at age 18), aggress15 (frequency of 
aggressive behaviour at age 15), aggress 18 (frequency of aggressive behaviour at age 18), 
and drnk_dr21 (if the respondent had driven after drinking too much between the ages 18-
21: 0=No and 1=Yes).   

*legal limit referred to as 5 or more glasses of beer or wine 

Note that constants have been added to some variables to ensure anonymity for 
respondents. Additionally, due to confidentiality issues, the original data cannot be used. 
The dataset for this lesson is simulated data however produces the same results as the 
original.  

 

 
2. Carry out chi-square tests for males to investigate the relationship between driving while 

impaired (DWI, variable name drnk_dr21) behaviour and various factors.  
 
 

2a. First we must select only the male respondents in the data set. We will be keeping this 
restriction throughout the lesson. To select only male respondents click on 
Spread>Restrict/Filter>To Groups (factor levels): 

 
 

 
 
Under the Factor drop-down menu select the factor Sex, then in the Selected Levels box 
select 2 and click OK: 
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2b.  To carry out the chi-square test for DWI (driving while impaired, drnk_dr21) with having 
crashed in the last 3 years at age 18 (crash18) click on Stats>Contingency Tables (Chi-
square): 

 

 
 
 
Under Data Arrangement select Row and Column Factors, enter drnk_dr21 into the 
Row Factor box and crash18 into the Column Factor box then click Run: 
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Switch to your GenStat Output Window, where your results should be as follows:  

Chi-square test for association between drnk_dr21 and crash18 
Pearson chi-square value is 5.94 with 1 d.f. 
Probability level (under null hypothesis) p = 0.015 

 
 
Report your conclusion from the chi-square value and its associated p-value*.  
 

3.  Repeat the above chi-squared test for DWI (drnk_dr21) with: 
a. Travelled with an impaired adult at age 15 (drunkad) 
b. Travelled with an impaired youth at age 18  (drtee18) 
 
Report your conclusions and discuss any results of interest.   

 

4.  Carry out a test for difference between proportions for being involved in a crash at age 18 
for DWI (driving while impaired). Click on Stats>Frequency Tables: 

 

Under Groups enter the factors crash18 and drnk_dr21, in Options tick Set Margin (this 
gives the overall count for each of the factors) then click Run: 

 

 



5 
 

Switch to your GenStat Output Window: 

 Count   
drnk_dr21 0 1 Count 
crash18     
0 391 98 489 
1 110 13 123 
Count 501 111 612 

 
We will be using these frequencies to test for a difference between proportions for those 
involved in a crash at age 18 (and the past 3 years).  

 

To test for a difference between proportions click on Stats>Binomial Tests: 

 

 

Take drnk_dr1 = 0 (have not driven while impaired) as dataset1 and drnk_dr1 = 1 (have 
driven while impaired) as dataset2. Under the Test drop-down menu select Two-sample, 
and in the Data Arrangement box select Summary Values. Note that here “success” is 
regarded as having crashed in the last 3 years at age 18. From the frequency table enter 110 
and 501 as y1 and n1, and 13 and 111 as y2 and n2 then click Run:  
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GenStat Output Window: 

Two-sample binomial test 
Summary 
  
 Sample  Size  Successes  Proportion 
 1  501  110  0.220 
 2  111  13  0.117 
Approx s.e. of difference between proportions: 0.0357 
  
Test of null hypothesis that proportion 1 is equal to proportion 2 
  
Normal Approximation  =  2.437 
Probability  =  0.015 
95% confidence interval for difference between proportions: (0.03250, 0.1724) 
 
  
What can you conclude from the confidence interval for the difference between the two 
proportions?  

 

5a.  Perform t-tests on the aggression variable for age 15 (aggress15) using the DWI 
(drnk_dr21) categories as the groups. Click on Stats>t-tests: 

 

In the Test drop-down menu select Two-sample, and in the Data Arrangement box 
select Group factor with variate. Enter aggress15 into the Data variate box and 
drnk_dr21 into the Group factor box and click Run: 
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Switch to your GenStat Output Window: 

Summary 
        Standard  Standard error 
Sample  Size  Mean  Variance  deviation  of mean 
0  524  5.384  0.753  0.868  0.03791 
1  127  5.622  2.888  1.699  0.15079 
  
Difference of means:  -0.238 
Standard error of difference:  0.155 
  
95% confidence interval for difference in means: (-0.5458, 0.06890) 
  
Test of null hypothesis that mean of aggress15 with drnk_dr21 = 0 is equal to mean 
with drnk_dr21 = 1 
  
Test statistic t = -1.53 on approximately 142.30 d.f.  
Probability = 0.127 
 
 

Report your findings from the above t-test, with reference to the p-value and confidence 
interval.  

 

5b.  Repeat 5a with the aggression variable for age 18 (aggress18) and for the perceived 
number of standard drinks consumed to be safe (persafe_21) and report your findings as 
above.  

 

 

 

Note: the question below is designed for students undertaking a first year statistics course 
at university. 
To change from the GenStat School Edition to the GenStat Undergraduate Edition click 
on Tools>Options and in the GenStat Edition box select Undergraduate Edition. You 
will have to restart GenStat for this change to take effect.  
 
 

6.  Perform a logistic regression with DWI (drnk_dr21: 0=No, 1=Yes) as the response and sex 
and crash18 as the predictors.   

6a.  Before proceeding with the analysis we must first remove all participants that did not 
respond in the DWI question (drnk_dr21). This is because the pre-mentioned logistic 
regression does not take missing data into account, which in turn could create a bias in the 
results.  
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To remove the missing data from the drnk_dr21 factor click on 
Spread>Manipulate>Split/Subset: 

 

Under Operation select Subset to a single sheet, and in the Factor drop-down menu 
select the factor drnk_dr21. Under Factor Groups to Keep click on 0, hold down Ctrl 
and click on 1 so that both levels are highlighted, then click OK: 

 

This will create a new dataset with no missing responses for DWI (which will be named 
“Book;2” or similar). The variables in the new data set maintain the same names but with 
_1 added to the end to differentiate from the original variables. 
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The next step is to select a random sample of 500 participants from this new dataset (as the 
undergraduate GenStat version allows a maximum of 500 cases in analysis). Click on 
Spread>Calculate>Random Subset: 

 

 

In the Number of Samples box enter 500 (as we want to draw 500 random samples from 
our data set) and press OK: 

 

 

Once again, note that this creates a new dataset (which will be saved under the title 
“Book;3” or similar). The variables in the new data set maintain the same names but with 
_1_1 added to the end to differentiate from the original variables. 

 

As DWI (drnk_dr21) is the response variable in the model it must be converted from a 
factor to a variate before running the logistic regression: right-click on the column label 
drnk_dr21, and click on Convert to Variate: 
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6b.  To perform the logistic regression of sex and crash history on driving while impaired click 
Stats>Regression Analysis>Logistic Regression: 

 

 

In the Number of Subjects box enter 500, and in the Number of Successes box enter 
drnk_dr21 (this is the response variable). In the Model to be Fitted box enter sex_1_1 + 
per_safe_1_1 + crash15_1_1 (these are the predictors for the model, you may choose 
other factors to put in the model if you wish) and click Run: 
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GenStat Output Window: 

 
Regression analysis 
  
Summary of analysis 
   mean deviance  approx 
Source d.f. deviance deviance ratio chi pr 
Regression  3  32.2  10.7250  10.73 <.001 
Residual  436  227.0  0.5206     
Total  439  259.1  0.5903     
 
Estimates of parameters 
          antilog of 
Parameter estimate s.e. t(*) t pr. estimate 
Constant  -8.977  0.292  -30.75 <.001  0.0001262 
sex_1_1 2  1.323  0.318  4.16 <.001  3.753 
per_safe21_1_1  -0.0495  0.0185  -2.68  0.007  0.9517 
crash15_1_1 1  0.343  0.328  1.05  0.295  1.409 
 
 

Why may the results not all be identical? 

Write down the model for the regression of driving while impaired on sex, perceived safe 
number of drinks to consume and crash rate at age 15. State any conclusions you have 
based on the model estimates and associated p-values. Discuss these with reference to the 
Chi-squared value.  

 

 


