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G. Measures of Dispersion and Asymmetry.

1. Range

Range —highest number - lowest number gr highest midpoint - lowest midpoint

Interquartile Range: JQR =0Q3- Q1  See 251descrex? for example.

2. The Variance and Standard Deviation of Ungrouped Data.

a. The Population Variance - Definitional and Computational F ormulas.

The defimition of the population vanance 15 “the average squared deviation of measurements from the
mean.’ The defimbonal formula just realizes this definition.

(x- l? :
Definitional 2 =Z il Computational o°* =Z}E -t
N N
Standard Deviation = y/variance
b. The Sample Variance.

(_3)2 2 =2
Definitional . =Z "% Computational .2 =Z"“ ™
n-1 n-1

The computafional formnla 1s one of the most important formulas you will learn. Note that 2« isnot
the same as (‘Z'x}z- For example, if X is {2,3,5, } x° =27 +3% =57 =4+9+25=33, not
(2+3+5)% =107 =100.

Example: Use x = 2,3.3

Computational Method Defimtional Method
x x* x (x- %) (x- =%)?
2 & 2 -1.33333 1. 77778
3 9 3 -8.33333 8.11111
5 25 5 1.G6667T 277778
18 38 10 0.ooee1 4. 66667

2% _10

From this we find 3" x =10, 3 x2 =38 3 —2-33333 and

E

¥ =
)

z (x- %)2 =4.66667 Note that }_‘— (x- %) should be zero, but is not because of rounding.  Now,

2 oyt 2 -
if we use the computational method, we can use 52 =ZH < _38- 33.33333) _ 46047 =23333

n-1 3-1 2

: 1y P YA
(Some texts prefer _; _Zx mn Z:{ _35 3[10] _ 4.bboobooy which gives us a little
5° = ] S =233333
n - -
more accuracy for a little more waork ) If we use the defiimtional method
, _ 2 -3 466667
n-1 2

5 =7 33333, but note that we had to do three subtractions instead of 1.



231desca? 2/10/06

C. The Coefficient of Variation.
C = std deviation

mean

d. Chebyshef’s Inequality and the Empirical Rule

r 1 ¥ . 1
Chebyshef Tnequality: P |x- o] =ko| €= or P u- ko <x <u+ko| »1- 5 Azscore

S

z= ::rH 15 the same a= k. (See explanation below)

Empirical mile: (For Symmetnical Ummodal disimbubions only)
68% within one standard distribution of the mean, 95% within two and almost all (59.7%) within three.

3. The Variance and Standard Deviation of Grouped Data.
For grouped data generally substitute Z [ for Z .

4. Skewness and Kurtosis.

Define Population Skewness, the 3rd k-statistic, coefhaents of Skewness; Population Kurtosis, the 4th k-
statistic, the Coefhcient of Excess; Leptokurtic, Platykurtic and Mesokurtic distnbutions.

The usual measurement of skewness 15 often called the third moment about the mean .

(The population varance 15 the second). The formula for population skewness 1s:

Xl P

My = N

The corresponding sample statistic is the third k-statistic, ki B ﬂ":rz 3] Z . The
u:n:ulres-pﬂudmg_ computatonal formulas are

Zx —3,1:2}-: + 2N 3] and k3 =[n—l]r|;n— E]_ng— 3f£x‘:'+2n:?:3]_ To make

E;m-uped data formulas, put an [ to the right of the Z sign. Positive values of these formulas 1mply

skewness to the nght, negative values to the left Note that muloplying all the valoues of x by two would
multiply the values of these coefficients by eight, but would not change the shape of the disimbution. If we
want to compare shapes, we need measurements that will not change 1f we multiply all values by a

constant. Such a measure would be called the coefhicient of relative skewness, with the formulas

k
¥y £ ; % and gy = : . Note that for the Normal dismbution )3 =0 . Other measures of skewness are
o

3

'[mean - mod E]' W mean- median)

' SK1 = SK 2 =
Pearson’s measures of skewmess, std .deviation and std devigtion These

are roughly equivalent, since, for a moderately skewed dismbution,
[mean- mod el =3 mean- median! Tt ceems that - 2 =SK1 <3 and that values between. 1 and
-1 are considered to indicate moderate skewness.
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Example:

Profit Rate f X (midpoint) fx fe® f®

0-10.95 3 10 30 300 3000
11-12.99 3 12 36 432 21234
13-14.85 3 14 70 G800 13720
15-16.95 3 16 48 764 12233
17-18.99 . | 18 18 _324 2832
Total 15 202 2804 40024

So ¥ f=n=15 3 /x =202 3} f° =2804 ¥} fx° —40024 sqthat

.Ei& 202 N

2 — 2
2 D - nx 2804- 15013 .467)% 82.733

% = =" =13 457and % = = = == =5.981,
15 n-1 15-1 14
whichmeans s =+/5981 =2446 . L =— = 24465 =0182 _ To measure skewness, use one of
X 13467
the following three results.

ks =1 z]lzﬁf 3% 3 e’ +.'=_"r1:|:‘ m[qmﬂ- 3(13.467)(2804) + 2(15)(13.467)°

15(8.240) ks _ 0.680
= = 0.680, or Relative Skewness 91 =5 = =.040 or
(14)(13) s (2446
(mean- mode) 13.467- 14
; . S5K1 = = =-02179. N 1
Pearson's Measure of Skewness S 7 446 MNote that, in

this case, Pearson's Measure 1 and Belative Skewness contradict each other as to the direction of
clewness.

The measures of kurtosis are, for populations,

(x- pul?
M=£ _n:“ }h xt oA ¥ o +6ut ¥ a7 -3;.4. | and, for samples,
n’ 2 le-51* gln-93se]
= [ B I E -
ky 3 E':n +1) = I k: can be considered an estimate of
- 3o* . To get a measurement of shape use the Coefficient of Excess )5 =—i— 3 or g, =—:. Since
o 5

the Normal distribution has . =30 i: the coefhcient of excess 1s zero for the Nommal distnbution.
Kurtosis has tradifionally been considered a measure of the peakedness of a distnbution relative to the
Nommal distnbution, though there are some exceptions to this interpretafion. If the coefficient of excess 1s
positive, we may call a dismbution leptokurtic or sharp-peaked (and long-tailed). If the coefhicient of
eXCess 15 negative, the distribution can be called platykurtic or flat-peaked (and shori-taled). If the
coefhicient of excess 15 close to zero, we call the disinbofion mesokurfic, mddle-peaked. A symmeiric,
mesokurhic disl:rih;{ﬁnn 15 ess-Emil'La]]}r Normal An alternate measure, called simply the coefficient of

B - A
kurtosis is K = " = < 2 This is dimension-free and takes values between zero and 0.5. Values

Ao - ~50

above 203 ( K for the Nommal distnibution) indicate a leptolkurtic distnbution. Values below 263 indicate
a platvkurtic dismbution.




