
3.31 Position of a data point within the Group O

We seek to define the location of any give
data point with in that data Point; Gorp

This tells w how to consare different
data points

E Amongst their gender who is taller?
a man @73" ? a woman 6 8 "

?  T o  a n s w e t h i s  g u e s t i o n  b e  i n t r o d u c e  t h e

Z  -  s c o r e

X - MZ  = and Z =
o

p o p u l a t i o
census

Negative Z-scores
pos, z-scores

sample.tom
populatro

How many ste

prean
X §is

this
data
point.

2 X3 3
- 3 5 - 2S

X ,



statisticions found that in a pap of college

men the average height is 69.4 inches with
a std. deviation af 3.1 inches

For college wormen the meanis 63.814
and a std. dev. uf 2,8 inches

Qi Who is taller with in thait gender grip?
a 73" male or a 68 "Female?

?We can assume these groups has a unitodal
and symmetic distibution thus allowing w to use
z - scores o

? The 73" male: z=73-69.4 = 1.16 std, dev
from the
mean

? The 68"  female:  Z= 68-63.8-1.50

Conclusio The 68" woman is taller within

her group v S . '
6 9 . 4 - 3 . 1

the 13' male within his group
69.4+3.1 63.8 - 2.8

= 6 3 . 3  " =161.0"
63.8+2.8

= 7 2 . 5 = 166.6"

68% z = 68%
63.8+2/2.8
= 69.4"1

6 9 . 4 "

M E N

=

our male stadent
?= 1.16

6 3 . 8

WOMEN.

2 5

our female
student.



Unusual

(Cont.)

Q :  I s  a  1 5 "  m a n  u n u s u a l ?

i t  i s  t h e  a  s c o r e  o f  t h i s  m a n  l a r g e r
t h a n  2 ?

2  = 7 5 - 6 9 . 4 = 1 . 83 . 1 N o t  U n u s u a l

Q : I s  a  5 4 "  w o m a n  u n u s u a l ?

2 = 5 4 - 6 3 - 8 = - 3 . 5
2.8 very unusual

Recall unushal I 2 s or beyond,

this means that Z-sores beyond I 2 are unusual

data points
hereareunusual

data points here
are unusual

- 3 5 - 25

Matahere
usual data!

- Is +15 25 35

Z-Scorl: -3 0 1 3

thethree SiDer. above mean

three-std. Der. away below the mean



Quar t i l e s

Def
The1* Quartile), Qa, is a data point

that separales the lowest 25% of the data

trom the upper 15% of the Data.
The 21 Quartile, Qa, is a data paint

that separates the lower 50% of date
from the upper 50% of date./median

The 3rd Quartile, Qs, is that data point
that separater the lower 75% from the

upper 25% of the data

Box-Plot A rectangle whoes edges are
at Q, dQs and that has "whiskers" that
extend from these edges to the max

and min values.
mih QI QUQ3 ???

25%254 25%
25%

lowest
25%.

of data

middle 50%
of spread

data
I Q R "

? Number
Liheupper

:25%

c a t a



*

D e f t  t h e  I Q R  i s  c a l l e d  t h e

Inter Quart i le Range

I Q R  =  Q 3 - Q ,
Contains 50% of

the middle data

5 -  n u m b e r  S u m m a r t

m i n  -

Q i  -

me dian

m a x . . .

The I QR is a measure of spread. It is
effective for not only uni modal and symmeteri
data distributions but also unimodal and
skewed data



EX Bui ld  a  box p lo t  fo r  the  fo l low data

? Raus: 65, 67, 71,57,51, 49,44,41, 59,49,42,56,45,77
? Order: 44,42, 45,46,100, 57,53, 51 N=22
min

Q, max5'' Q351= 51 < Q2
41, 42,42, 44,44 (45) 45,46,9949 51 5153, 56,57, 59,88) 65,6771,72,100

?  5  n u m b e r  S u m m a r y Min

Q .

Q 2
Q 3
???

4 1

4 5

5 1

5 9

1 0 0

? Box Plot
4 1  4 5  5 1  5 9

IQR=59-45=147
1 0 0

4 0 5 0 6 0 7 0  8 0  9 0  1 0 0

spread of data set is the IDR for non-sym
data sets.

? S t a t  d i s t :  e n t e r  d a t a  ?  d a t a  ?  e x p l o r e  d a t a
I  B o x - p l o t



O Bux-Plot VS. Histogram Distribut

- I T H
symmetrical

ATTA

skewed Leftstewed Fight

? Wide data spread.

? harow spread



E X

2 / 2 1 2 2
1916192021122

Consider the dataset (pre-ordered)

15 8 114114
23 242427132133

Constract a Dot Plot (see below)

# summary : mih :

Q ,  :

Q r :

Q 3

2

7 + 8 = 7 . 5
2

1 4 + 1 4  = 1 4

2 2 + 2 2

2

3 3

= 2 2

m a x .

N = 2 4

? Dot Plot (not neccy)
mode =2-median =14

5 ? 10 115 2 0 :  2 5  3 0? Ruber

? BoxPlet

3 5
0

7 . 5 14
2

?  s t a t d i s k
? cal  in  col1 of  data edi tor
? data ? boxplot  ? select  col  1

2 2 3 3

? Box plot for traditional

? modified Box Plut for outlier
display



Outliers An outlier is a data point that

stands apart from the data set.

*

? outlies may be emoneous: Correct or ignore
? outliers maybe a fact: explain or ignore but

tell the reader why.

? We identity atlier, as being points that
are115 IQR'S

above Q3, this is
called the Upper Bounday

P o i n t s  t h a t
- O R -

a r e  1 . 5  I Q R ' s
i s  ca l l ed  t he  l owe  bounda ry

below Q,, thir
of  the data

? spacing

min

*

/.
G . I  Q , 2 Q.3 mat

outliere - Lower Boundary = QI-15 (geR)
upperboundary =Qg+15(IQR)-

modified Box plot
Tast Jata poin

last datait data plentlowerboundary inside.

outl iers

EL.3.

25%
I Q R

50%

?. 3.

2 5 %



EXI moditied Box plot
? ordered data.
41, 42,42,44, 45, 45, 46,49,49,51/5153,56,57,58,559,

65, 63,21,90, 100 N=21

S#t-summary
mih: 41
Q I :  4 5 + 4 5 / 2 = 4 5
Q 2 : 5 1
#:  (59+65)12=62

max: 100

? Lower Boundary: Q,-1.5 IQR
=45-1,5617)
= 1 9 . 5 )

?  Upper  Bounday :Q3+1.5 IQK
= 6 2 + 4 5 ( 1 7 )
=? 87.9

? modified Box Plot w/ ruler

7IOR=62-45
=17

m i n
4 1

4 7 1

19.5

L B

4 0 60 7 0

90

*

43,  90

100

*

1 0 08 1

- shore



8 Percentiles.

Quartiles divida the data into quarters.
We may des ime more refined details

Ex? what data point divides the uppe 13
from the lows 1/3?

? We use percentiler for this tark.

Deft Given a number p betwean 1 and 99,
the pth percentile (% separales the

lowest 1% from the upps (100-p) %
pth percentive

Proceedure Ending the pth%
I. order the data set, count the data
2. Find To Locater Li, that pornt

to the data valie in the cata set.
=  ( 7i o ) . n Locator or, in

Comp. Sei, painter.

3o If Lia whole it then the oth% is the
average of the Lo and Lot 1 location

?If t is not a whole number the round-up
to get the Location.



EX Find the 58th percentile from the
ordered data set below

= Locater#'s
2, 2,2, , 7, 8,8, 9,9, 14, 14< -data

con, 6, 19, 20, 21,22, 22, 24, 24,27, 32,33.

33,33, 34, 351 35,35,37,38,38,38,40
40,40,41,42,46, 47,48,48,48,48,48,49

1.  Order  da ta  (done)

2. Locater of 58thpercentile:

N=48

L 660148-27.8

3. Round ye 6 28
4. Countore fom the lowest to the 28 th date

point: Here the 28 th data point is I 35

5. State Results:
The data value 35 sperandes the

lower 58th% of data from the upes 42%

( S t a t d i s k  h a s  n ographically (Dot Plotwith 587h%) percentile support l

? 35
. 0 9

58% 1 4 2 % 1
58thpercentile ofourdata


