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Problem 1 

1. 

Let P(S) denote a solo accident, let P(H) the event of a head injury and let P(C) the event that 

the accident is a collision: 

P(S)=0.84 

𝑃(𝐻|𝑆)=0.2 

𝑃(𝐻|𝐶)=0.22 

𝑃(𝐻) = 𝑃(𝐻 𝑎𝑛𝑑 𝑆) + 𝑃(𝐻 𝑎𝑛𝑑 𝑛𝑜𝑡 𝑆) 

Which can be written as the following: 

𝑃(𝐻) = 𝑃(𝑆) ∗ 𝑃(𝐻|𝑆) + 𝑃(𝑛𝑜𝑡 𝑆) ∗ 𝑃(𝐻|𝑛𝑜𝑡 𝑆) 

𝑃(𝐻) = 0.84 ∗ 0.2 + (1 − 0.84) ∗ 0.22 = 0.2032 

 

2. 

I will find 𝑃(𝐶|𝐻): 

𝑃(𝐶|𝐻) =
𝑃(𝐶 𝑎𝑛𝑑 𝐻)

𝑃(𝐻)
 

𝑃(𝐶|𝐻) =
𝑃(𝐶) ∗ 𝑃(𝐻|𝐶)

𝑃(𝐵)
=

(1 − 0.84) ∗ 0.22

0.2032
= 0.1732 

 

3. 

0 ∗ 0.7968 + 4 ∗ 0.1680 + 6 ∗ 0.0352 = 0.8832 

 

Problem 2 

1. 

1978

3120
= 0.63397 

95%-confidence interval with standard error of 0.008624: 

𝑝̂ ± 𝑧 ∗ 𝑠𝑒 =]0.6171,0.6509[ 

Based on the confidence interval, we can with 95% confidence say that there is between 

0.6171 and 0.6509 probability that a Dane will agree with the fine. 
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Since 0.5 is not in the interval, and the two endpoints in the confidence interval are both 

above 0.5, we can with 95% confidence determine that a majority of Danes agree with 

the fine. 

 

Problem 3 

1. 

Jude Werra’s Liar Index for 1996: 

42

300
= 0.14 

Jude Werra’s Liar Index for 2001: 

63

340
= 0.1853 

The pooled proportion is 0.1641, giving us the following: 

𝑧 =
𝑝̂1 − 𝑝̂2

√𝑝̂ ∗ (1 − 𝑝̂) ∗ (
1
𝑛1

+
1

𝑛2
)

= −1.544 

 

The test is z-distributed with a z-statistic of -1.544, giving us the p-value of 0.1225. Thus, we 

do not reject the null hypotheses and conclude that Jude Werra’s Liar Index for 1996 (14%) 

does not differ significantly from Jude Werra’s Liar Index for 2001 (18.53%). 

 

Problem 4 

1. 

Assuming equal standard deviation, the standard error is 0.8619 and df=485. This gives us: 

(𝑥̅1 − 𝑥̅2) ± 𝑡 ∗ (𝑝𝑜𝑜𝑙𝑒𝑑 𝑠𝑒(𝑥̅1 − 𝑥̅2)) =]0.4064,3.7936[ 

Based on the confidence interval, we can with 95% confidence say that the experimental 

group will have a mean improvement between 0.4064 and 3.7936 larger than the control 

group. 

 

Problem 5 

1. 
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Output from JASP: 

 

  

 

  

 

 

 

 

 

 

 

 

 

 

Pearson’s 𝑥2 -test statistic equals 15.384. Under the null, it is approximately 𝑥2  - distributed 

with 3 degrees of freedom. This gives us a p-value of 0.002, so we reject the null hypothesis 

and conclude that interest in AI tools depends on whether the student is an undergraduate 

or graduate. 

Looking at the column proportions, we see that the graduates are generally more interested 

in AI tools than undergraduates. 19.142% of undergraduates are very interested in AI tools, 

which is lower than the 30.612% of graduates that are very interested in AI tools. 

Furthermore, 33.663% of undergraduates are not interested at all in AI tools, which is higher 

than the 14.286% of graduates that are not interested at all in AI tools. 

 

Problem 6 

1. 
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Output from JASP: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The one-way Anova test statistic for testing whether the means differ equals 40.066. Under the null 

hypothesis it is F-distributed with 2 and 728 degrees of freedom, giving a p-value of <0.001. Thus, we 

reject the null hypothesis of no difference, and we may conclude that at least one of the weather 

types differ from the other two. 

Tukey’s procedure shows that all three weather types differ, as none of them “share a 

letter”: The expected bikes rented is the smallest for rainy weather and largest for clear 

weather. 

 

2. 

Output from JASP: 
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The scatterplot indicates a relatively strong positive linear relationship between number of 

bikes rented and temperature, with scatter of points having almost similar variability at 

different x-values. One might argue that there is a slight trend of increasing variation when 

the temperature increases. 

The linear relationship shows that the higher the temperature, the greater number of bikes 

are rented. 
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Output from JASP: 

For the linear regression, the QQ-plot looks very nice, with the points being sufficiently on 

the line. 

The residual plot fluctuates almost randomly about the horizontal line, but with a slight 

trend of change in variation, as the temperature increases, which we also saw in the 

scatterplot. 

Regression equation: 

𝑏𝑖𝑘𝑒𝑠 𝑟𝑒𝑛𝑡𝑒𝑑̂ = 12.149 + 1.62 ∗ 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 

95%-confidence interval for the slope: 

]1.473,1.766[ 
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3. 

Output from JASP: 

 

 

 

 

 

The test on whether the number of bikes rented depends on the weather when the effect of 

the temperature is taken into account is f-distributed with degrees of freedom equal to 2 

and 727 and a f-statistic of 40.712. This gives us a p-value of <0.001. Thus, we reject the null 

hypothesis of no difference, and we may conclude that at least one of the weather types 

differ from the other two, when the effect of temperature is taken into account.  

In question 1, we reject the null hypothesis of no difference and conclude that at least one 

of the weather types differ from the other two. In question 3, we also reject the null 

hypothesis of no difference and conclude that at least one of the weather types differ from 

the other two, when the effect of temperature is taken into account. Thus, the inclusion of 

temperature does not qualitatively change the conclusion from question 1. 


