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Question 1 

For the variable month: We select the column Month and then: 

 

 

(we do the replacement for each month). 

For the variable TempCelsius: For the transformation from Fahrenheit (F) 

degrees to Celsius (C) degrees we use the formula: 

𝐶 = (𝐹 − 32) ∙
5

9
 

So, in Excel for 67 degrees Fahrenheit we have 19.44 degrees Celsius from the 

formula: (D2-32)*5/9 

For the variable HotTemp: We use the formula in Excel: IF(G2>25;1;0) 

For the variable OzAlertLevel: We use the formula in Excel: 

IF(AND(A2>65;G2>25);2;IF(AND(A2>50;A2<=65;G2>25);1;0)) 

 

Question 2 

2.1 We use the function AVERAGE for the mean and the function STDEV.S for the 

standard deviation (see excel file). 
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TempCelsius  

Mean Standard Deviation 

May 18.6 3.81 

June 26.2 3.67 

July 28.8 2.40 

August 28.9 3.66 

September 24.9 4.64 

 

The largest temperature in degrees Celsius is noted in August. The largest 

standard deviation is noted in August. 

2.2 We create the variable “Hot days” in Excel by using the IF function 

(IF(Cell>25;"Hot day";"Not hot day")). Then we use the function COUNTIF to 

count the hot days. To calculate the percentage of hot days for each month, we 

divide the number of hot days with each month’s total days. 

  May June July August September 

Number of Hot days 2 16 29 26 12 

Percentage 0.06 0.53 0.94 0.84 0.4 

 

The largest percentages of hot days are noticed in June (53%), July (94%) and 

August (84%). These findings are in line with the ones from question 2.1, as the 

largest means are also noticed in June, July and August. 

2.3 From Excel, by using MEDIAN and QUARTILE functions: 

Variable Wind  May June July August September 

Median 11.5 9.7 8.6 8.6 10.3 

1st quartile 8.9 8 6.9 6.6 7.55 

3rd quartile 14.05 11.5 10.9 11.2 12.325 

 

The mean of Wind in August is 8.79 which is larger than the median, indicating a 

right skewed distribution. 
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2.4 For comparing the variability of different sets of data, we will use the 

Coefficient of variation (CV). CV is defined as: 

𝐶𝑉 =
𝑠

�̅�
 

Variable Coefficient of variation 

Ozone 0.73 

TempCelsius 0.21 

Solar.R 0.47 

Wind 0.35 

 

Ozone variable shows the largest variability, as it has the largest coefficient of 

variation (73 %). 

2.5 The number of classes k is calculated from Sturge’s rule:  

𝑘 = 1 + 3.322 ∙ log(𝑛) = 1 + 3.322 ∙ log(153) = 8.2575 ≈ 8 

To calculate the frequencies of the frequency table we use the COUNTIFS 

function in Excel. For example for the frequency of the first class [0,42], we have 

COUNTIFS($F$2:$F$154;">=0";$F$2:$F$154;"<=42") 

Solar.R 
classes 

Upper Class Bound Class midpoint (mi) Frequency (fi) Frequency (%) mi*fi 

[0,42] 42 21 13 8% 273 

(42,84] 84 63 15 10% 945 

(84,126] 126 105 11 7% 1.155 

(126,168] 168 147 16 10% 2.352 

(168,210] 210 189 26 17% 4.914 

(210,252] 252 231 29 19% 6.699 

(252,294] 294 273 32 21% 8.736 

(294,336] 336 315 11 7% 3.465 

Total     153 100% 28539 

 

The mean in the grouped data is: 

�̅� =
∑ 𝑚𝑖𝑓𝑖

𝑛
=

28539

153
= 186.53 

The mean in the raw data is: 

�̅� =
∑ 𝑥𝑖

𝑛
=

28386

153
= 185.53 

 



 

Η Εκπαίδευση Αλλιώς… στο arnos.gr 

 

Απαντήσεις προτεινόμενες – ενδεικτικές. Υπάρχει μόνο ένας καλός τρόπος… ο Δικός σας! 

Σολωμού 29 Αθήνα   I   τηλ: 210 38 22 157   I   info@arnos.gr   Ι   www.arnos.gr 
 

  

If the raw data is available, then we better use the raw data mean, a measure that 

utilizes all the available information from the data. 

 

Question 3 

3.1 The number of classes k is calculated from Sturge’s rule:  

𝑘 = 1 + 3.322 ∙ log(𝑛) = 1 + 3.322 ∙ log(153) = 8,2575 ≈ 8 

The frequency table is: 

Ozone 
classes 

Upper Class 
Bound 

Frequency Frequency 

[0,21] 21 41 27% 

(21,42] 42 58 38% 

(42,63] 63 25 16% 

(63,84] 84 15 10% 

(84,105] 105 7 5% 

(105,126] 126 5 3% 

(126,147] 147 1 1% 

(147,168] 168 1 1% 

Total   153 100% 

 

For the frequency histogram we select the classes column and the frequency 

column. Then: 

 

Then we double click on the bars and we set Gap Width to 0 %. 
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Then we set the solid line: 

 

And we click on the Data Labels: 
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We observe that the distribution of Ozone is skewed to the right (positive 

skewness) and there exists one peak, which is the mode (29 if we calculate it 

with the MODE function in Excel). 

In Excel (version 2016 and above), select the Insert option: 

 

The boxplot is: 

 

We notice the presence of 4 outliers. The distribution is skewed to the right. 

3.2 In Excel (version 2016 and above) we choose Insert then Box and Whisker: 

 

The boxplots for each month are: 
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By examining the box plots, we can identify that: 

• The distributions for Ozone in July and August are positively skewed. 

• The distributions for Ozone in May and September are not skewed. 

• The IQR value is larger in July and August. 

• Outliers exist in May, June, August and September. 

• The median Ozone in May and September is lower than the grand median 

(the grand median is 29). 

3.3 To construct the scatter plots we select each pair of 2 variables and then: 

 

The scatterplots are: 
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Negative linear relationship exists in the pairs of variables (wind, temp), (ozone, 

wind). 

Positive linear relationship exists in the pair of variables (temp, ozone). 

3.4 We construct the following table in Excel, by using the COUNTIF function: 

OzAlertLevel 0 1 2 

May 30 0 1 

June 29 0 1 

July 11 11 9 

August 14 6 11 

September 26 0 4 

 

For the clustered bar chart, we select the table in Excel and then: 
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The clustered bar chart is: 

 

Ozone > 65 and TempCelsius > 25 are mainly noticed in July and August. 

Ozone > 50 & Ozone ≤ 65 & TempCelsius > 25 are also mainly noticed in July 

and August. 

 

Question 4 

We first construct the variable “Yellow flag” by using the function IF(cell of 

Ozone>65;1;0) 

The probability of a yellow flag in any given day is p=0.17 or 17 % (see excel 

file). 

Number of yellow flags 26 

Percentage of yellow flags 0.17 

Let 𝑋 the random variable that denotes the number of yellow flags in a week. 

Then 𝑋 follows a Binomial distribution with 𝑛 = 7 and 𝑝 = 0.17. Hence: 
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𝑋~𝐵(𝑛 = 7, 𝑝 = 0,17) 

The probability that at least one yellow flag within a week (7 days) is between 

May and September is: 

𝑃(𝑋 ≥ 1) = 1 − 𝑃(𝑋 < 1) = 1 − 𝑃(𝑋 = 0) = 1 − 0.27 = 0.73 

We calculate the probability 𝑃(𝑋 = 0) with the help of Excel. 

Input value 0 

Number of trials 7 

Event probability 0.17 

P(X=0) 0.27 

1-P(X=0) 0.73 

 

4.2 The expected number of yellow flags during the same week is: 

𝐸(𝑋) = 𝑛 ∙ 𝑝 = 7 ∙ 0.17 = 1.19 ≈ 1 

 

Question 5 

5.1 We first construct the variable “Red flag” by using the function IF(AND(cell of 

ozone>65;cell of temp>90);1;0). 

The probability of a red flag in any given day is p=0.065 or 6.5 % (see excel file). 

Number of red flags 10 

Percentage of red flags 0.065 

 

We denote as X the random variable number of red flags within 31 days. For 

large values of n and small values of p, the Poisson distribution approximates the 

binomial distribution. The assumptions are: 

𝑛 > 20, 𝑛𝑝 < 5  or 𝑛(1 − 𝑝) < 5 

Hence: 

𝑛 = 31 > 20, 𝑛𝑝 = 31 ∙ 0.065 = 2.015 < 5 

As a result, the Binomial distribution can be approximated by the Poisson 

distribution. The parameter of the Poisson distribution is: 

𝜆 = 𝑛 ∙ 𝑝 = 2.015 

The probability of at least two red flags within a given month is: 

𝑃(𝑋 ≥ 2) = 1 − 𝑃(𝑋 < 2) = 1 − 𝑃(𝑋 ≤ 1) = 1 − 0.4020 = 0.5980 
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Poisson Mean 2.015 

Probability P(X<=1) 0.4020 

1‒P(X<=1) 0.5980 

 

Note: We can calculate 𝑃(𝑋 ≤ 1) by using the POISSON.DIST(1;2,015;TRUE) 

function in Excel. 

5.2 The probability of at least one but no more than three red flags during the 

same month is: 

𝑃(1 ≤ 𝑋 ≤ 3) = 𝑃(𝑋 = 1) + 𝑃(𝑋 = 2) + 𝑃(𝑋 = 3) = 0.269 + 0.271 + 0.182

= 0.722 

P(X=1) 0.269 

P(X=2) 0.271 

P(X=3) 0.182 

 

The function we used for the above probabilities is: 

POISSON.DIST(x;2,015;FALSE) where 𝑥 = 1,2,3. 

 

Question 6 

6.1 Let X denotes the temperature. According to the exercise and Excel, 𝑋 follows 

normal distribution with parameters 𝜇 = 25.5 and 𝜎 = 5.26. 

We want to calculate the probability  

𝑃(𝑋 > 20) 

We calculate the probability 𝑃(𝑋 ≤ 20) with the help of Excel: 

Mean (μ) 25.5 

Standard deviation (σ) 5.26 

Probability P(X<=20) 0.148 

 

The function we used for the previous cumulative probability is: 

NORM.DIST(20;D3;D4;TRUE). So: 

𝑃(𝑋 > 20) = 1 − 𝑃(𝑋 ≤ 20) = 1 − 0.148 = 0.852 

6.2 Let us denote the minimum temperature that a day must have (at least) in 

order to be among the 10% of the warmest days of the season, as 𝑥0. Then the 

requested probability is: 

𝑃(𝑋 > 𝑥0) = 0.10 ⟹ 1 − 𝑃(𝑋 ≤ 𝑥0) = 0.10 ⟹ 𝑃(𝑋 ≤ 𝑥0) = 0.90 
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Mean 25.5 

Standard deviation 5.26 

Inverse Probability 32.22921 

 
To find 𝑥0 we use NORM.INV(0,9;H3;H4) in Excel.  

This means that 𝑥0 = 32.22921. 


