SUMMARY

PART | DESCRIPTIVE STATISTICS

tendency presented in
purpose. Each reports
pical or representa-

1. The three measures of central
this chapter share a common
some information about the most ty
tive value in a distribution. Appropriate use of these sta-
tistics permits the researcher to report important infor-
mation about an entire distribution of scores in a single,
easily understood number.

. The mode reports the most common score and is used
most appropriately with nominal-level variables.

. The median (Md) reports the score that is the exact
center of the distribution. It is most appropriately used
with variables measured at the ordinal level and with
interval-ratio variables when the distribution is skewed.
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SUMMARY OF FORMULAS s

FORMULA 3.1 Mean

GLOSSARY ﬁl‘f@ﬁ?——— )

Mean. The arithmetic average of the scores. X represents
the mean of a sample, and g, the mean of a population,

Measures of central tendency. Statistics that suminarize
4 distribution of scores by reporting the most typical or
representative value of the distribution.

Median (Md). The point in & distribution of scores above
and below which exactly half of the cases fall.

Mode. The most common score in a distribution.

PROBLEMS ==

31 A variety of information has been gathered from
a sample of college freshmen and seniors, including

e Their region of birth;

o The extent to which they support legalization
of marijuana (measured on a scale on which

= strong support, 4 = neutral, and 1 = strong

opposition);

e The amount of money they spend each week out-
of-pocket for food, drinks, and entertainment;

o How many movies they watched in their dorm

rooms last week;

o Their opinion of cafeteria food (10 = excellent,

0 = very bad); and
e Their religious affiliation.

M!r‘g‘?——u_ o

4. 'The mean, the

. The mean has a number O

Outliers. Scores that are very high or very low com

< (uppercase Greek letter sigma

most frequently used of the three meas-
ures, reports the most typical score. It is used most
appropriately with variables measured at the interval-
ratio level (except when the distribution is highly

skewed).
f important mathematical

characteristics. First, it is the point in a distribution

of scores around which all other scores cancel out.
Second, the mean is the point of minimized variation
(this is the “least-squares” principle). Last, the mean is
affected by every score in the distribution and is there-
fore pulled in the direction of extreme SCOres.

pared
to most SCOres.
). “The summation of”

Skew. The extent to which a distribution of scores has a

few scores that are extremely high (positive skew) or
extremely low (negative skew).
X, (“X-sub-i”). Any score in a distribution.
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sented here. Find the most
appropriate Measure of central tendency for each var-
;able for freshmen and then for seniors. Report both
the measure you selected and its value for each vari-
able (e.g., “Mode = 3” or “Median = 3.5M). (HINT:
Determine the level of measurement for each vari-
able first. In general, this will tell you which meas:
ure of central tendency is appropriate. Se¢ the section
“Choosing a Measure of Central Tendency” to review
the relationship between measure of central tendency
and level of measurement. Also, remember that the
mode is the most common score, and especially r¢:
member to array Scores from high to low before find-

ing the median.)

Some results are pre
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3.2 A variety of informati
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tion about a small sample of party regulars. Find the ap-

33 You have been observing the local Democratic propriatc measure of central tendency for each variable.

Party in a large city and have compiled some informa-

ot ot i i No. of Children
Social Class in Party Education Marital Status z
Responeen S igh 32 High school Marr'{ed ;
i i H|'gddl 17 High school Mamed 5
; N Vle kirew 32 High school Sur\gle ;
o ) Working 50 8th grade Wndgwed !
. N Working 25 4th grade Mlarrued :
: y M%d!eg 25 High school Dllvoroed :
i ¢ H'| h 12 College Divorced ;
v ] H"gh 10 College Sepgrated ;
| F M"gddle 21 College I\Aam.ed :
| ; Ml'ddle 33 College Marned ;
¥ ¢ l ki 37 High school Snpgle 5
\ . \\//VVOYK!:Q 15 High school Divorced ;
y E szkzng 31 8th grade Widowed
M
(continued)
i | person-
following table presents the annua —
> r:hsf time loit due to traffic congestion for z; - An?:-rramc st
iti 2009. This statistic is a measure 0 . °
group of cmes.for o
traffic congestion. e 1
Annual Person-Hours Lost San Francisco 30
City to Traffic Congestion Seattle | i:
o zz Wasmngtonl e 12, Stalistical Abstract of the
: { the Census, 20 alis
Bt " ?J?]Z;(fég;zs.'az’lé;?#a%le: 1((31996.}23ai|ab|e at http:/Avww.census gov/prod
G 44 /201 1pubs/12statablirans pdf
Gl i is distribution.
nd median of this dis
Cleveland 13 a. Calculate the mean . i e
peles 5 b. Compare the mean and median.
a £
allas 23 higher value? Why? B _—
st 87 ¢ If you removed Chicago (the case with the highes
e 14 score) from this distribution and ltculcu.]ulf:d, wh’::l
iy 40 would happen to the mean? To the median? Wl!y
feni. 26 d. Report the mean and median as you would in d
o ' 27 formal research report.
Minneapolis | o
- 4t have been gathered on fout varia
New Orleans 20 3.5 [SOC| Data have been ga B s
24 15 respondents (see the lollowing table). )
Pt ot 1 i S { central tendency for
. . 26 port the appropriate measure ol cen! e e
Ph”ad.eiphla 23 euch variable. (On the “Attitude on Abortion™ SCale,
Fiaous 23 high score indicales Strong ppposition.)
Pittsburgh
(continued next column)
i Attitude on Abortion
dent Marital Status Racial/Ethnic Group Age "
n
Respi\n : Single White 18

9
5 Single Hispanic 20
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(continued)
Respondent Marital Status Racial/Ethnic Group Age Attitude on Abortion

C Widowed White 21 8
D Married White 30 10
E Married Hispanic 25 7
F Married White 26 7
G Divorced Black 19 9
H Widowed White 29 6
| Divorced White 31 10
J Married Black 55 5
K Widowed Asian American 32 4
L Married Native American 28 3
M Divorced White 23 2
N Married White 24 1

@) Divorced Black 32 9

3.6 The following tables list the median family
incomes for the 13 Canadian provinces and territo-
ries in 2000 and 2011 and for 13 states of the United
States in 1999 and 2012. For the provinces and the
states, compute the mean and median family income
for each year and compare the two measures of cen-
tral tendency. Which measure of central tendency is

greater for each year? Are the distributions skewed?
In which direction?

Median Income for Canadian Provinces and Territories,
2000 and 2011 (Canadian doliars)

Province or Territory 2000 2011

Newfoundland and Labrador 38,800 67,200
Prince Edward island 44,200 66,500
Nova Scotia 44,500 66,300
New Brunswick 43,200 63,930
Quebec 47,700 68,170
Ontario 55,700 73,290
Manitoba 47,300 68,710
Saskatchewan 45,800 77.300
Alberta 55,200 89,930
British Columbia 49,100 69,150
Yukon 56,000 90,090
Northwest Territories 61,000 105,560
Nunavut 37,600 65,280

Mean =

Median =

Source: Statistics Canada. Retrieved from htlp:/fwww statcan.gc,ca/tables
-lableaux/sum-som/l01/cst01/ramil108a-eng htm

Median Income for Thirteen States, 1999 and 2012
(U.S. dollars)

State 1999 2012
Alabama 36,213 43,464
Alaska 51,509 63,348
Arkansas 29,762 39,018
California 43,744 57,020
Connecticut 50,798 64,247
lllinois 46,392 51,738
Kansas 37,476 50,003
Maryland 52,310 71,836
Michigan 46,238 50,015
New York 40,058 47,680
Ohio 39,617 44,375
South Dakota 35,962 49,415
Texas 38,978 51,926
Mean =

Median =

Sources: 1999: U.S, Bureau of the Census. Statistical Abstract of the United Slales:
2001, p. 436. Retrieved from http://www.census,gov/prod/2002pubs/01statab
fincome pdf. 2012: U.S. Bureau of the Census. American Communily Survey, 2012.
Retrieved from http://www.census.gov/hhes/www/income/data/statemedian/

3.7 Find the appropriate measure of central tendency
for each variable displayed in problem 2.5. Report each
statistic as you would in a formal research report.

3.8 The accompanying table gives scores on four
variables for 30 cases from the General Social Survey:
e “Age” is reported in years.
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¢ “Happiness” consists of answers (0 the question
“Taken all together, would you say that you are
1. very happy
2. pretty bappy
3. not too happy?”

o “Number of Partners” refers to sex partners over
the past five years:
e Ascoreof 004 isthe actual number of partners.
e A score of 5 means 5-10 partners.
e A score of 6 means | [-20 partners.
e A scote of 7 means 21-100 partners.
e A score of 8 means more than 100 partners.

e “Religion” is self-identified religious affiliation
(Protestant, Catholic, Jew, Other, or None).

For each variable, find the appropriate measure of cen-
tral tendency, and write a sentence reporting this statis-
tical information as you would in a research report.

Number of

Respondent Age Happiness Partners Religion

] 20 1 2 Protestant
5 ap q 1 Protestant
5 34 1 1 Catholic
4 34 > 5 Protestant
5 34 2 3 Protestant
6 31 3 0 Jew
; 35 1 4 None
5 4 1 3 Protestant
9 48 1 1 Catholic

g 07 o 1 None

- a1 1 1 Protestant

o 42 2 0 Other

- 9 1 8 None

o o8 q 1 Jew

T 47 2 1 Protestant

> 69 2 2 Catholic

17 24 1 4 Other
18 o1 3 1 Protestant
19 33 5 1 None
00 56 q 2 Protestant
o 73 2 0 Catholic
oo 31 1 1 Catholic
. 53 2 3 None
ol 78 1 0 Protestant
o5 47 2 3 Protestant
- 88 3 0 Catholic
07 43 1 2 Protestant
- o4 q 1 None
- o4 2 3 None

1 1 Protestant

T N B R
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3.9 lS ocC 1T‘hc college administration is considering a total
ban on student automobiles, You have conducted a poll
on this issue of 20 fellow students and 20 of the neigh-
bors who live around the campus and have caleulated
scores for your respondents. On the seale you used, a
high score indicates strong opposition to the proposed
ban. The scores are presented here for both groups.
Caleulate an appropriate measure of central tendency
and compare (he two groups in o sentence or wo.

Students Neighbors
10 11 0 7
10 1 6
10 8 0 0
10 11 1 3
9 8 i 4
10 11 11 0
9 4 0 0
5 1 1 10
5 2 10 9
0 10 10 0

=0 e

3.10 As the head of a social services agency, you be-
lieve that your staff of 20 social workers is very much
overworked compared with 10 years ago. The case
loads for each worker are reported below for each of
the two years in question. Has the average caseload
increased? Which measure of central tendency is
most appropriate to answer this question? Why?

D o2 1T AR
52 55 42 e
50 49 75 N
57 50 69 -
49 52 65 20
45 59 eC e
65 60 o e
60 65 69 o0
55 68 €0 60
42 60 ol 60
50 42 60 80

50 00 A =

311 i'SOCi The following table lists the approximate
number of cars per 1000 population for 15 nations.
Compute the mean and median for these data. Which
is greater in value? Is there a positive skew in the
data? How do you know?

Number of Motor Vehicles

Nation per 1000 Population (2009)
United States 786
Germany 588
Canada 608

1’!"

(continued)

; Numb i
Nation per 10(?(; gc;ﬁ?l?tli'o\:\egggg)
Japan 588
Australia 703
Israel 330
Russia 271
Mexico 278
Tunisia 130
Bolivia 87

China 69
Niger 8
Kenya 25
Thailand 172
India 18
Mean =

Median =

Source: World Bank, 2014. Rel orr p:/idala.wo al
. trieved dal dbank
f piy v Wtp:// .

3.12 Compute the median and mean for both the
Pretest and posttest for the test scores first presented
in problem 2.6 and reproduced here. Interpret these

statistics.

Case Pretest Posttest
g 8 12
. 7 13

10 12
D 15 19
E 10 8
F 10 17
(j 3 12
10 1
| 5 7
J 15 12
K 13 20
L 4 5
M 10 15
(N) 8 11
12 20

i1
3 A sample of 25 freshmen at a major univer-
sity completed a survey that measured their degree

of racial prejudice (the high 5
et igher the score, the greater

CHAPTER 3 MEASURES OF CENTRAL TENDENCY 83

dd' ta.

10 43 30 30 45
40 12 40 42 35
45 25 10 33 50
42 32 38 11 47
22 26 37 38 10

b. These s.ame 25 students completed the same sur-
vey during their senior year. Compute the me(;ian
and mean for this second set of scores, and co
pare them to the earlier set. What happéned" "

10 45 35 27 50
35 10 50 40 30
40 10 10 37 10
40 15 30 20 43
23 25 30 40 10

3.14 You have compiled the following information
on ez}’ch of the graduates voted “most likely to suc-
ceed” by a local high school for a 10-year period

For each variable, fi
, find the appropriate
central tendency. “u e messire of

?E(zars of
P . ucation
Case Incorﬁgn(t$) “Sﬂgt'gg a\cl)vr?lsé’? ggﬁg:igh
A 104,000  Divorced Yes 8
B 68,000 Divorced No 4
C 54,000 Married Yes 4
D 45,000 Married No 4
E 40,000  Single No 4
F 85,000  Separated Yes 8
G 30,000 Married No 3
H 27,000  Married No 1
| 93,000 Married Yes 6
J 48,000  Single Yes 4

3.15 Professional athletes are threatening to strike

because they claim that they are underpaid. The team
Swners have released a statement that sa)'/s in part
The”average salary for players was $1.2 miilion las£
year.” The players counter by issuing their own state
ment that says, in part, “The typical player earne(;
only $753,000 last year.” Is either side necessarily



