Below are some statistical statements. Can you decide whether each is always, sometimes, or never true?

If they are sometimes true, give examples or conditions under which they are true and under which they are false. Are some statements usually true, or almost always true, or almost never true?

If they are always true or never true, give convincing reasons why that is the case.

Be sure to be clear about your statistical assumptions in each case.

 

1. It is just as likely to rain tomorrow as it is to rain the day after tomorrow.

If we assume that there is a 1 in 2 chance of it raining any day, statistically there will always be the same chance of raining one day as there is another day. This is because, in terms of statistics, the rain on one day will not influence the other. This is the same even if the chance of it raining is 1 in 1,000,000. 

2. In a school, there will be two people who share a birthday. 

This is not always true as there need to be a certain amount of people for his to work statistically. If there are less or an equal amount of people than there are days in a year, each person should have a birthday on a different day of the year. If there are more than 364 pupils, there is a chance of this happening; however you can only be sure of this happening if there is at least double the amount of students than there are days in the year as there is a 1 in 364 chance of someone having a birthday, unless it is a leap year.

3. In a school, it will be someone's birthday every day. 

This can only happen if there are 364 people in the school as there is a 1 in 364 chance of someone having a birthday on any one day. If there was a leap year, you would need 365 people to ensure that someone will have a birthday every day.

4. A randomly selected person from London will live to a greater age than a randomly selected person from Calcutta. 

Although the life expectancy of a person from London is higher from a person from Calcutta, this statement is not always true. No matter what the chances are, after many times, the person from Calcutta will have to outlive someone from London because there is still a chance.

5. If everyone in the class rolled two dice until someone threw a double six, there would be one winner. 

This is true assuming that rolling a double six means winning. If the game does not carry on after a double six is rolled, then the person who rolled this would have to win as no one else could roll one. If the game carries on until everyone has had an equal number of turns, statistically speaking, there would not be enough people in the class for there to be a chance of winning unless there were over 36 students in the class.

6. If I roll a die 100 times, I will get about the same number of 1s as 6s. 

There is a good chance of this happening. This is because the chance of rolling a 1 or a 6 is 2 in 6 on a six-sided die. This means that in 96 rolls, there will have been 16 1s and 16 6s rolled. In the final four rolls, there is a smaller chance of a 6 or a 1 being rolled than theres is of a different number being rolled.

7. If I flip a fair coin 20 times, I will get 10 heads. 

Because the coin is fair, giving it a 1 in 2 chance of being a head and the same chance of a tail, it means that there will be the same amount of heads as there are tails. If there are 10 heads then there must be 10 tails.

8. The mean, median and mode of a set of numbers can't all be the same. 

This is possible depending on the numbers. For example, if the numbers were 1, 2, 3, 4, 5, 6, then the mode would be all of them, the median 3.5 and the mean is also 3.5. In many circumstances, one of them being the obvious example shown, they are all the same. 2,2,2,2,2,2. In this collection of numbers, the mode, median and mean are all 2.

9. The mean cannot be less than both the median and the mode. 

This is true because no matter what numbers in the sequence, the mean is never lower than both the median and the mode. One example is if the numbers were 7,14,86,34,14,56.The mode is 14, the median 34 and the mean 35. If we were to test others we will come to the same conclusion.

10. Half of the students taking a test score less than the average mark. 

This is not always true if you look at it statistically. Unless the students all got the same mark, then this is true, however if all were to get the same mark, no one would be under the average score.

11. Nobody scores higher than the average mark in a test. 

The statement is also true depending on the results. If we were to find the median, someone scored higher than average unless everyone achieved the same mark. 

12. In a game where you can only score an even number of points (0, 2, 10 or 50), the average score over a series of games must be an even number. 

This is not true as there are times where the average score can be an odd number. If the overall score after two games is 54 then the mean average will be 27, which is not an even number. If the score after two games is 68. the mean average will be 34 which is an even number.

 

