Measures of Central Tendency and Dispersion [ST&D p. 16-27]

The individual values of a population are denoted Yj, 1 = 1,...,N, where N is the
size of the population.

The individual values of a sample are also denoted Yj, but in thiscase i =1,...,r,
where r is the size of the sample.
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The quantities (Yj - Y ) are called the deviations.
2

. S
e Sample variance of the mean s’ = e

The standard deviation of a mean is often called standard error s_ = ST
n

The SE determines the length of confidence intervals and power of tests

e Coefficient of variation CV=s /Y
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Review ST&D p. 58 Estimation and inference, p53: 3.8 Distribution of means



The normal distribution (~N)

Formally, the normal probability density function can be represented by the
expression
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Z indicates the density of the items. The parametric mean p and the parametric
standard deviation o, determine the location and shape of the distribution.
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The normal curve is bell-shaped and symmetrical around the mean. To convert

any ~N into a standard N curve:
Standard N curve (Y;-u) where -p centers to 0

1 =0, o=1 & /o puts variation in units of o

The following % of items in a N distribution lie within the indicated limits:
u+ o contains 68.27% of the items
u+ 2o contains 95.45% of the items
u+3c contains 99.73% of the items

Conversely:
50% of the items fall between p + 0.674c
95% of the items fall between p + 1.960c

99% of the items fall between p + 2.576c . 68.27%
Why is it so important? The central limit theorem 95.45%

99.73%

As sample size increases, the means of samples drawn from a population of any
distribution will approach the normal distribution with mean p and variance

c2lr.




The distribution of means

Parent population

Y distribution N (p, °)

Based on the central limit theorem

As sample size increases, the means of samples drawn from a population of any
distribution will approach the normal distribution with mean p and variance c*/r.

Derived population of sample means
Y with distribution N ( , 1)

If we know o”we can answer the frequent question: What is the probability that
the sample mean will exceed a given value?

Example:
Variety A of oranges have u=10, c*=4

What is the probability that the mean of a random sample of n=16 will exceed
11?

o Y-p 11730 5 py>11)=pP(z>2)

o 4

16

Look in Table A.4 p(? >11)=P(Z >2)=0.0228

And this is expected because 11 is 2 standard errors from the mean

S. = > __-2/4=05
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Use of the normal distribution table
From Table
P(Z>1.17)= 0.121 (pb inside Table)

If asked

P(Z < 1.17)=1- P(Z > 1.17)= 0.879
or
P(Z >-1.17)=1- P(Z > 1.17)= 0.879

1)

) = 8790 sq. unit

P(0.42<Z < 1.61)=
P(Z>0.42) - P(Z > 1.61)=

0.3372 - 0.0537 =0.2835

Area = .0537 sq. unit
Area = 3372 sq. unit

P(-1.61<Z < 0.42)=
P(Z>-161) -P(Z>0.42)=
1- P(Z > 1.61) - P(Z > 0.42)=
[1-0.0537] - 0.3372=

| unitj e e \S\Area =.3372 sq. j?li[ 0.9463 - 0.3372=0.6091
JZ)
P(|Z] > 1.05)=
2*P(Z=1.05)=

2 *0.1469= 0.2938

( 105 p=0 105 \') Z
Area = .1469 sq. unit = Area

Location and Scale transformation (when u=0 and/or c#1)

Z= (Y-p)lo 5 015 R

N(o,z)giii/\ Jo= N(O,l)ﬁiﬁk

1
25

a1
o
ol
&
o
&



Normal probability plot (Q-Q plot) ST&D p. 566

=14 =

in 14 intervals = area.

N

14 malt extract values: 77.7,76.0, 76.9, 74.6, 74.7, 76.5, 74.2, 75.4, 76.0, 76.0,

73.9,77.4,76.6, 77.3 (ST&D p. 30, Lab1). N
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Normal line: slope
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Graphic tool for assessinﬁ or ality



