
3.2 measures of Spread

Scenario: You Are on the Yale Med. School acceptance

panel: you have selected all of the next years
med students except one slot is left.

There are two outstanding matched students
to compete for that slot. Both have

"GPA

Fodder

Q:What more can you look at to break the tie?

A: Having had statistics you know that you
need to examine the GPA distribution From

t h e  t w o  s c h o o l s .
The assistant collects dozens of GPAs for
Carment and recent UCLAUS C applicante

and produces these distr ibut ions
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Exl Ave. monthl teapratures
JanFM AM JUJI AS ON DeL

San FranKAnsas City 30(85/14 52/58/80/50/61 /63/62/08/52
3035 4415766175791781701594s-35

? mean value:

S E  =  5 1 + 5 4 + 5 5 7  +  5 8 1 5 2 = 5 7 . 5
1 2

K C  =  3 0 + 3 5 7 . . . + 4 5 + 3 5 = 5 6 . 1
1 2

?  D o t  P l o t s

S F 30 1200004 0  s o  b 0 % 080 90

K C 28,8130 40 50Bao 70 50 9070 80 90

Range Range =max value of a data set l

- min value of a data set

5.  F:  Range=63-51= 12°F

K.C. Range=79-30= 49%

spread

spread

Unless there is an outlier the range is a quick
measure of the spread of a groupot data.



@Variance (3

For this measure of spread we look at how
far each data point is from the mean. So as to
not have data points to the left of the mean
cancel out date point equally to the right

of the mean, we square the sum the differ
*= 2+3+4 = 3.0

2 4 Exx= (8-2) +88-3) +(8-4)
=3-2)+8-31+8-4)
= 1 + 0 + - 1
=101 No spread!!??'

Now lets square the 1x:

{AX: = (3-2) +23-3)'+63-4)2
= 1 + 0 ' + 1 2

= z ok, bettr, #0
Now lets arrage these

12+02+12

3

antage
spread

o f
3 data

? We call this Variance.

2 - ?  (  ? ;  - ? )
Forpopulatine
(censers! every

data is polled)



EXiFind the variance of the following?

2, 2, 3,4,5, 7
(1 )  1  = 2+2+3+475171

6 ==3.833
T I - 3 0 K a :  2 E t !

2
3  { + 1
4  E F )

5  E +
7 E +

M: (21(8)/ 3.833

( l i )  T o  c a c l u l a t e t h e  v a r i a n c e  w e  v e e  a t a b l e

? - ? ( x - M ) Z Capital Sigma

2-383=183 3.35 "sum"
2-3.83=-183 3.35 sum
3-3.83=-0.83 0.69
4-3.83=+0.17 0.29
5-383=1.17 1.37

7-3.83=3.17 10.050

19.10

? On The TI-3080

{ A X " 1 9 . 1 0
6

- Variance
0° = 3.18

baby "Sigma"

0=13.18=1.7881.8
Standard Deviation

2nd
1 1 - o Xn

3 8 3
2 . 0 5

a u t o

5.61

x* ? 1,77

7

3 . 8 3
1 .78

2 . 0 5

'3.83
+ 1 .78

5 . 6 1

0 2 = 3 . 1 4



Notes Descriptive

popilations

M= mean
o'=variance

? (x i -11)
0 2 =

N

Descriptive
s tab i s t i c s

on samples from
p o p u l a t o n

x= mean
s' = variance

s '  =  E ( x i - * ) ?
N

Same proceedupe, same results

Small data group sizes:
? For Small data sets statisticians prefere

to divide by N-l vs .  N.
=  E ( x i - * )

N-1 N -1

? on the TI-308a you can choose which egn
2nd Xn 2nd

? To convert fom. N - 1 versm to N version
§stadisk only uses

Oxn  =  Oxua
N

Apply this do Variance

NOTS.D: to get the
std: Deviation



EXI Find the Variance and Std. Der For

the S.F and K.C. Tengerate data
S F
?  C a l c u l a t o r : 5  /  2 t

5 4  E 1
5 5 8 1

2nd

5 8
5 2  E t

a n d  O x n

v a r i a n c e

= 5 7 . 5

= 3 . 7 5 2

= 1 4 . 0 8

? Stat Disk:

0'=(53)(N-1)/N

Data  Ed i t o r

5 2 = 1 5 . 3 6 1 + N - D

convet sample variance
to  census  va r iance

c o l ! Data ? Explore Data

51
5 4

5 8
KC)

5 ' =

range  -
median =

?  c a l c u l a t o r : 30 (Et)
35 EH

4 5  E t
3 5  1

= 5 6 . 0 8

2nd
xn = 1 7 . 0 8

V a r i a n c e  = 2 9 1 . 9 1

NotE: the skip the part in the text whee it is
shown how to read a Histogram and
e s t i m a t e  o . .



@ Estimating uninodel and Symmetic O
Data distributions

? Emperical Rule _

Twhen a data set's histogran (dotplot)
shows that a quanting has a unimodal
and symmetic shape I A Bell Cure) we
can estimate the number of data ponts

that l ie in certain boundaries.

Emperial Rule of Thumb.
? 68% of the data will lie between

X - s  t o?  + S
14

? 95% of the data will lie betwee
8-25  to  X+25

= 995% of the data lies between

x-35 to * + 3 5

Def: Usual Data falls between X+25
Unusual Data fall sont side of X=2s



EX The histogram of 200 History Student's(8)

final Exam is shown belw
x = 7 5

5  =  1 0

4 0  S U  6 0  7 0  8 0  9 0  1 0 0

Since thhe shape is roughly unimodal § Sym
we can apply the emperial rule

= 168% of students's scores fell between
* - s +  5

7 5 - 1 0  4 0 2 5 + 1 0

i e 265 to 85 pornto

9 5 %  = 2of students had scores betwee
*+25

75-2610)607542(10)
i e

i e .

75-20 to  75+20
55 t o  9 5 7

? scores below 55 and above 95 are
considered unusual



Summary of Rale of Thumb tor Bell Cumes
unimodal; symmetric

168% of data here

195% of Lats her

-3> - 2 5 - S + 2 5 * 3

unusual usua l  da ta
data

unusual
da ta

@ Coefficient of variation

The coefficient of variation is a scaling

of the standar deviation by the mean
I. E. How many std deviations fit withih

the mean

C V  = CV =

E X

? CV is dimensionless

? CV can compare two parameters within mepop.

Ra in  fa l l  vs .  Tenpra tu re  in  San  D iego

Rain fall in SD Temprature in S.D.
M = 10.5 in/yr u  : 5 1 . 5 ° F
0=1.2 in lyr 0 = 3 . 7 5 %

CV =1:2
105 = 0.11 CV = 3.75 = 0 . 1 9

A n a l y s i s :  R a i n f a l l  v a r i a t i o s 51.5
m a t c h e s



EXI
er perhaps is less effective when comparing 2pops.
Teaps in SE. ve.  Temps in  K.C.

1 = 5 7 . 5 0 6 1 =  56.08
0  =  3 . 7 5 0 0 = 1 7 . 0 8

3.75 17.08
C.V. = C.V. =

5 7 . 5 56.08

CV = 0.065 CV = 0.305

namow
d i s t V S

w i d e

d i t t

Summary:
Distribution

Syme Unimodal

? Skewed but Unimodal

Pretend f
Center

Preferesmeasure of

Spread
std. Deviatinmean

m e d i a n .

? Scatterd about mode

Inter Quartile
Range*

Range

* Screed 3.3


