14.

15.

S
£ o4

3

? X

1 6

5
1 2 3 : 1
istribution
. . a frequency distl

Place the following SCOTe® 1 Cfllat is the shape of

table. Based on the frequencies, W
the distribution?

13, 14, 12, 15, 15, 14, 15, 11, 13, 14

11, 13, 15, 12, 14, 14, 10, 14, 13, 15

For the following set of scores:

8, 6, 7, 5 4 10, 8 9, 5 7, 2, 9

9, 10, 7, 8, 8, 7, 4, 6, 3, 8 9, 6
/'

a. Construct a frequency distribution table.
b. Sketch a histogram showing the distribution. v
¢. Describe the distribution using the following

characteristics:

(1) What is the shape of the distribution? /

(2) What score best identifies the cen

ter (aver-
age) for the distribution? AT /
3) A
-3 thre the scores clustered together, or are l/
ey spread out across the scale?
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128 CHAPTER 4 | Variability

DEMONSTRATION 4.1

NG MEASURES OF VARIABILITY

COMPUTI
e data, compute the variance and standard deviation. The g o
res ar

For the following sampl
10, % 6, 10, 6, 15
STEP1 Compute SS, the sum of squared deviations We will use the computational formy,
For this sample, n = 6 and 4
sx=10+7+6+ 10+ 6+ 15=54
2X3=103+72+62+ 102 + 62 + 15% = 546
XY 54)?
SS=2X2—-(—)—=546—(—)—
N 6
= 546 — 486
=60
STEP2 Compute the sample vari ; e v
frosdom, df = _pl . variance For sample variance, SS is divided by the degrees of
o= 58 _60_
n—-1 5 N
STEP3 Compute the sample standard deviati C .
oF Thes vaBiane. eviation Standard deviation is simply the square root
§s=V12 =346
PROBLEMS
easured by SS, variance 6
’ . Calculate S, :
ate S, variance, and standard deviation for the

1. In words, explain what is m
and standard deviation. S
) X owing po 3
2. Is it possible to obtain a negative value for the vari- (Note: Thepdf}liiﬁ?f;" (;fN = 5 scores: 2, 13, 4, 10,6.
scores.) nal formula works well with these

ance or the standard deviation?

3. Describe the scores in a sample that has a standard 7. Calculate SS, varianc d
s €, an standard d . e
eviation for the

fol i
ollowing population of N = 7 scores: 8, 1, 4, 3,5,3

deviation of zero.
R 00 4. (Note: s
methods that can e The definitiona] formnla waorlk<e wall with
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Chebyshe”
4 Marko
a‘:lg duties:
dial body
includ‘{;i scores: 1,4,3,5,7
o weak i pulation, what are the vari-
3ocess 3 eviation?
; .
-fwork E)?le, what are the variance

ple variance different from
n variance?

of n = 6 scores: 0, 11, 5,

_fowing the sample
/
"the sample mean in your
eteh, an an estimate of the standard
‘deviation (as done in Example 4.6).
c. Compute SS, variance, and standard deviation for
the sample. (How well does your estimate compare
with the actual value of 5?)

d MMaxKe

Calculate SS, variance, and standard deviation for the

e
X

PROBLEMS

129

17. For the following sample of n = 8 scores: 0,1, %, 0, 3,

%, 0, and 1:

a. Simplify the arithmetic by first multiplying each
score by 2 to obtain a new sample of 0, 2, 1, 0, 6,
1,0, and 2. Then, compute the mean and standard
deviation for the new sample.

b. Using the values you obtained in part a, what are
the values for the mean and standard deviation for
the original sample?

18. For the following population of N = 6 scores:

2, 9, 6, 8, 9, 8

a. Calculate the range and the standard deviation.
(Use either definition for the range.)

b. Add 2 points to each score and compute the range
and standard deviation again. Describe how adding
a constant to each score influences measures of
variability.

following sample of n = 8 :
£ samp n scores: 0,4, 1,3,2. 1, 1,0. 9?619. The range is completely determined by the two

Calculate SS, variance, and standard deviation for the
following sample of n = 5 scores: 2,9, 5,5, 9.

A population has a mean of u = 50 and a standard

deviation of o = 10.

a. If 3 points were added to every score in the popu-
lation, what would be the new values for the mean
and standard deviation?

b. If every score in the population were multiplied by
2, then what would be the new values for the mean
and standard deviation?

a. After 6 points have been added to every score in
a sample, the mean is found to be M = 70 and the
standard deviation is s = 13. What were the values
for the mean and standard deviation for the original
sample?

b. After every score in a sample is multiplied by 3,
the mean is found to be M = 48 and the standard
deviation is s = 18. What were the values for
the mean and standard deviation for the original
sample?

Compute the mean and standard deviation for the

following sample of n = 4 scores: 82, 88, 82, and 86.

Hint: To simplify the arithmetic, you can subtracted

80 points from each score t0 obtain a new sample con-

sisting of 2, 8, 2, and 6. Then, compute the mean and

standard deviation for the new sample. Use the values
you obtain to find the mean and standard deviation for

the original sample.

extreme scores in a distribution. The standard devia-

tion, on the other hand, uses every score.

a. Compute the range (choose either definition) and
the standard deviation for the following sample of
n = 5 scores. Note that there are three scores clus-
tered around the mean in the center of the distribu-
tion, and two extreme values.

Scores: 0, 6, T 8, 14.

b. Now we will break up the cluster in the center
of the distribution by moving two of the central
scores out to the extremes. Once again compute
the range and the standard deviation.

New scores: 0, 0, s 14, 14.

¢. According to the range, how do the two distribu-
tions compare in variability? How do they compare
according to the standard deviation?

20. For the data in the following sample:
10, 6, 8 6 3

Find the mean and the standard deviation.

Now change the score of X = 10 to X = 0, and
find the new mean and standard deviation.

¢. Describe how one extreme score influences the
mean and standard deviation.

2 o

21. Within a population, the differences that exist from
one person to another are often called diversity.




