Tutorial 5	   Normal Distribution

Tutorial 5 contains a lot of practice on the use of Z and inverse Z tables, and the standardisation formula (Q1 – 4). They will prepare you well for the next THA. 
Q5 will also re-visit the concepts of null and alternative hypotheses, Type I and Type II errors introduced in Week 4.
* You are strongly advised to sketch diagrams to present and help analyse the problems.

Question 1	Using the Z-table

Using the Z-table and inverse Z-table, find the following:

(a) P(0 < Z < 0.123)
(b) P(Z > 2.22)
(c) P(Z > -0.5)
(d) P(Z < -3 or > 3 )
(e) The probability that Z is exactly 1.25.
(f) The Z value such that its left tail is 2%
(g) The symmetric Z values which contain 70% of all observations.


Question 2	Basic Practice
(a)	A normal distribution has a mean () of 6 and standard deviation () of 4. 

(i) What proportion of observations is between 8 and 12?
(ii) What is the probability an observation is less than 0?
(iii) What is the minimum value of the top 5% of observations?
(b)	It is given that a normal distribution has a standard deviation () of 10, and 80% of the observations are less than 70, what is the value of the mean ()?


Question 3	More practice

(a) A cut-off score of 79 has been established for a sample of scores in which the mean is 65. If the corresponding z-score is 1.4 and the scores are normally distributed, what is the standard deviation?
(b) The standard deviation of a normal distribution is 12 and 90% of the values are greater than 6. What is the value of the mean?
(c) The mean of a normal distribution is 132, and only 5% of the values are greater than 155. What is the standard deviation?
Question 4	The coffee shop
A coffee shop knows from past records that its weekly takings (sales) are normally distributed with a mean of $12,500 and a standard deviation of $3,200.  Answer the following questions:

(a)	Find the probability that in a given week the coffee shop would have takings of more than $15,000.
(b)	Find the probability that in a given week the takings are between $10,000 and $15,000.
(c)	What is the chance that the weekly takings are exactly $12,500?
(d)	Calculate the inter-quartile range of weekly takings. (Hint: Locate Q1 and Q3 first.)
(e)	What are the maximum weekly takings for the worst 5% of weeks?
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Question 5	High Performing Superannuation Fund
The performance of superannuation funds are often benchmarked (compared to) so that investors can gauge fund manager performance. For example, a high performing fund returned 12% the other year compared to the ASX200’s return of 10% for the same period. However, we would like to determine whether the manager is likely to continue to outperform (i.e. they have ‘skill’) or not (i.e. they were ‘lucky’). Therefore, assuming that annual fund returns relative to the benchmark are normally distributed with a standard deviation of 1% and that the ASX200 is the appropriate benchmark, 
 
(a) State the null and alternative hypotheses. 
(b) What is the type I error? Type II error?
(c) If we conclude that the manager has ‘skill’, what is the probability of committing the type I error? Would you say the manager has skill?
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