Statistics 1:
| ntroduction to
Probability and Statistics

Section 3-4

M easur es of Position
or Relative Standing

Whereisthisdatavalue

with respect to the other

valuesin the population
or inthesample?

M easur es of position

e 7-SCOr es
 Percentiles




M easur es of position

* Z-scores
—position with respect to mean

—scaleisin “sigmas;” the
number of standard deviations
away from the mean

z-scor e with sample
statistics
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Z-Scor e practice

* Given:

mean =38 and st. dev. =6
e |f x =28, thezscore="?
e |f x =42, thezscore="?
* |f x =46, thezscore="?

Z-Scor e practice

* Given:

mean =38 and st. dev. =6
e |f x =28, thezscore=- 1.67
o |f x =42, the zscore = 0.67
e |f x =46, the zscore=1.33

What makes a

z-score “unusual” ?
* A zscorewill beconsidered
“unusual” if its absolute value

isgreater than 2.
 -3.44isunusual
e 1.91isnot unusual
e 2.08isunusual




Which zscoreisthe
most “unusual” ?
* For thefollowing z-scores,
¢ -1.67,0.67, and 1.33,

* -1.67 isthemost unusual,
because |-1.37| is biggest, or
farthest away from the mean

M easur es of position

* Percentiles

— position with respect to
order in thesorted data set

— scaleispercent
— 0% to 100%.

The kth Per centile; P,

* P, isthevaluethat divides
thelowest k% of thedata
from the highest (100-k)%
of thedata

* Easier said than done




The kth Per centile; P,

» Examples

* P;, isthevaluethat dividesthe
lowest 30% of the data from
the highest 70% of the data

* P, dividesthe lowest 70% of
the data from the highest 30%
of the data

Per centiles. problem #1

* For aspecified “x” value,
determine what percentileit
represents, that is, the per cent
(k) of the data that areless
than “x”.

oX:Pk

Problem #1
Given x, what isk in P, ?
N values< X

K =[----mmmmmmmmmm e ]* 100%
N valuestotal




The k'h Percentile; P,

Datain sortedorder :
8,12,15,16,27
30,36,37,44,56
(n=10)

The kth Percentile; P,
Datain sortedorder :
8,12,15,16, 27
30, 36, 37,44,56
P,, = 37 because 7 out
of 10 valuesare< 37

But why not do this?

N values> X
K = [-------mmmmmmmmme- ]*100%

N valuestotal




Problem #2
Given k, what value=P,?

L =locationof P,inthedata

Problem #2
Given k, what value=P,?
If L isnot awhole number

thenround it UP!

Now, the value at location L
in the sorteddata = P,

Problem #2
Given k, what value=P,?

If L isawholenumber,
then P =averageof two

values:
the value at locationL
the valueat locationL +1




The 70t Per centile; P,
8,12,15,16,27
30, 36, 37,44,56
L=8000=7
e100g
Average7" and 8" values

P, =36.5

The 639 Per centile; Pg,
8,12,15,16, 27
30, 36, 37, 44,56
L=8%8%10-63
£100 g
Round6.3upto7

P, =36

Per centile Aliases
* Deciles:

_Dl,Dz, ,Dg
e Quartiles:
_Q11Q2 ) Q3

- P25 ! F)50 J P75




Per centile Aliases

* Median, D5, Q,:
—all aliasesfor the 50th
percentile, Py,




