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.     Normal Distribution A    .
Introduction

[image: image16.emf]


Some characteristics of a normal distribution are:

* Continuous data which has a bell shaped histogram.

* Parameters:  the mean, (, and the standard deviation, (.

mean ( = central tendency          standard deviation ( = measure of spread.
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A histograph or a set of 500 data values, With a population

 mean µ=10 and standard deviation of σ = 5
The histograph can be approximated with the 

NORMAL DISTRIBUTION curve. There is a central tendency 

and a symmetrical spread either side
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.     Normal Distribution: B    .
Key features:
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- Total area under curve = 1


- Symmetrical


- Mean in the middle 
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- Spread regulated by the 
             standard deviation 
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A & B have different, means 
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and the same standard deviation 
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A & B have different standard deviations, 




Describe A, B, C
and the same mean


.     Normal Distribution C    .
Introduction

* About 68% of the population lie within ( ( 1(, 

   95% within ( ( 2(,                 and 99% within ( ( 3(.


*  Many applications in life can be approximated by a normal distribution -    

    IQ’s, heights of people, lifetimes of a light bulb.

*  Some probability distributions eg. Binomial, Poisson can be approximated by a Normal Distribution if certain conditions are met.

*  The Central Limit Theorem (Confidence intervals topic) allows the use of the Normal Distribution in statistical decision making.


 Using a sample to represent a population 

.     Standard Normal Distribution    .

Properties *  Total area under curve = 1

                 *  The mean = 0

                 *  The standard deviation = 1

                 *  The curve is symmetrical

                     P(a < Z < b) = shaded area

‘z’ = the distance from the mean

‘z’ = the number of standard deviations from the mean

The area under the curve = the probability 

Equation to find z…        
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Equation for the distribution curve 
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.     Steps & WORKING    .
The lengths of fish in a tank are normally distributed, with a mean length of 220mm (standard deviation of 8mm). 


That percentage of fish is longer than 200mm?


1) Read the question, Draw a diagram & Shade

2) The question is: 










     P(x > 200)


3) Convert to ‘z’ 











=  P(z > -2.5  )

4) Look up ‘z’ in the tables to get the probability


=  0.4938 

5) Look at the diagram to decide if:






= 0.5 + 0.4938
          0.5- or 0.5+ or table – table, or what to do…

= 0.9938

6) READ the question, units, context, 





= 99.38 % of fish
    expected value, rounding

.     Normal Distribution D    .
Solving Normal distribution problems

- The tables give the value P(0 < Z < a).   

- Diagrams are essential.

(a) P(0 ( Z ( 1) = 


(b) P(-1 ( Z ( 1) = 


 (c) P(0.3 ( Z ( 3.2) =


 (d) P(-0.326 ( Z ( 2.215) = 


(e) P(Z ( 0.342 ) = 

.     Normal Distribution E    .
Types of problems

P(x<a)




P(x>b)




P(c<x<d)
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P(x<a)




P(c<x<d)
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Eg.  Given a normal distribution, X, with μ = 50 and σ = 10, find the probability that X assumes a value between 45 and 62,


.     Normal Distribution: Practice    .

Annual sunshine hours in Nelson are normally distributed with a mean of 2200hr and a standard deviation of 35hr. 

1) In a randomly chosen year:

a) What is the probability that the annual sunshine hours in Nelson are over 2150hr?

b) What is the chance that the annual sunshine hours in Nelson is less than 2100hr?

2) For how many of the past 100 years would we expect the number of sunshine hours to have been between 2150 and 2250hr? 

1a) The z-value for 2150 is given by 
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Working

1) Question


    P(x > 2150)
2) ‘Z’ value


= P( z > - 1.429)
3) Probability

= 0.5 + 0.4235 

The probability the annual sunshine
4) Answer


= 0.9235    


hours are over 2150 h is 0.9235.


1b) The z-vale for 2100 is given by 
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1) Question


    P(x < 2100)

2) ‘Z’ value


= P( z < - 2.857)

3) Probability

= 0.5 – 0.4984
4) Answer


= 0.0016   The probability the annual sunshine hours 
are less than 2100 h is 0.0016.


2.
The z-values for 2150 h and 2250 h are -1.429 and 1.429

1) Question


    P(2150< x < 2250)

2) ‘Z’ value


= P( -1.429 < x < 1.429)

3) Probability

= 0.4235 + 0.4235
4) Answer


= 0.8470   
Therefore over the past 100 years we would expect there to have been 84.7 or 85 years with between 2150 and 2250 h of sunshine.
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