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Mean Incomes for Lowest Fifth (20%) a:\d I;ourth
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FORMULA 4.2 Interquartile range:
FORMULA 4.3 Variance:
FORMULA 4.4 Standard deviation:
GLOSSARY N |

Box and whiskers plot. See Boxplot.

Boxplot. A graph that presents information about the
central tendency and dispersion of a variable.

Deviation. The distance between the score and the mean.

Dispersion. The amount of variety, or heterogeneity, in a
distribution of scores.

Interquartile range (Q). The distance from the third
quartile to the first quartile.

Measures of dispersion. Statistics that indicate the

amount of variety, or heterogeneity, in a distribution of
scores.

Range (R). The highest score minus the lowest score.

PROBLEMS

4.1 Compute the range and standard deviation of the fol-
lowing 10 scores. (HINT: It will be helpful to organ-
ize your computations as in Table 4.4.)

10, 12, 15, 20, 25, 30, 32, 35, 40, 50

4.2 Compute the range and standard deviation of the fol-
lowing 10 test scores.

66,75, 69, 72, 84, 90, 96, 70, 55, 45
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4. The variance (s?) is used primarily in inferential statis-
tics and in the design of some measures of association.

S. Boxplots provide a useful way of visualizing and ana-
lyzing dispersion.

R = High score — Low score
0= Q3 - Q|
Z(x, - X)?

N

0,57

2
=

Standard deviation. The statistic computed by summing
the squared deviations of the scores around the mean,
dividing by N, and, finally, taking the square root of
the result. The most important and useful descriptive
measure of dispersion; s represents the standard devia-
tion of a sample; o represents the standard deviation of
a population.

Variance. The sum of the squared deviations of the scores
around the mean, divided by N. A measure of disper-
sion used primarily in inferential statistics and also in
correlation and regression techniques; s* represents the

variance of a sample; o represents the variance of a
population.

e =~

4.3 In problem 3.1 at the end of Chapter 3, you
calculated measures of central tendency for six vari-
ables for freshmen and seniors. Three of those vari-
ables are reproduced here. Calculate the mean (if
necessary), the range, and the standard deviation
for each variable. What information is added by the
measures of dispersion? Write a paragraph summariz-
ing the differences between freshmen and seniors.
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' 108 PART! DESCRIPTIVE STATISTICS . = Median Income for Thirteen States, 1999 and 4.6 Compute the standard deviation for the pretest and
' . Rating of Cateteria FoO 2012 (U.S. dollars) posttest scores that were used in problems 2.6 and
' Pocket Expenses Nimber ol i ; Freshmen Senior 3.12. The scores are reproduced here. Taking into
Out-of-Poc Seniors u he i i
e maama e Freshmen 1 State 1999 2012 account all of the information you have on these
l Freshmen S20I018 o 0 10 2 Alabama 36213 43 464 variables, write a paragraph describing how the sample
| a3 75 i 5 7 8 Alaska 51509 63348 changed from test to test. What does the standard
19 72 o 11 2 4 Akansas 29'762 39‘018 deviation add to the information you already had?
h 70 1 ' '
55 3 iforni
%5 7 ) 8 3 Cal|fom|? 43,744 57,020 e Pretest Posttest
57 75 5 6 6 Connecticut 50,798 64,247 A
72 o 3 14 o 2 llinois 46,392 51,738 8 12
58 o N 0 o 9 Kansas 37,476 50,003 B / 13
62 oo 14 7 . 4 Maryland 52,310 71,836 c 10 I
75 e 5 5 . 7 Michigan 46,238 50,015 D 15 L
61 o 4 3 4 New York 40,058 47,680 . i :
53 " 2 Ohio 39,617 44,375 F i i
South Dakota 35,962 49,415 N S 12
Texas 38,978 51,926 F: 12 1;
res of dispersion, Mean =
. central tendency and the twl(; m;isg',stributions. What o J 15 12
. 4.4 In problem 3.5 at the end of Ch;lptef:ru?vya(;i write a paragraph ?g-n;;:r‘slizongadd to what you already Range = K 13 20
. 1 tendency for fo - do the measures of d1 o ) ) 5
lated measures of centra k > Did the median income Deviation
o for 15 respondents. Two of those variables are Knew about central tendency? Di S——— Standard Deviation M 10 15
ity Calculate the mean @if necessary), of the provinces and states become dh Sources: 1999: U.S. Bureau of the Census. Statistical Abstract N 8 11
reproduced here. &4 iation for each variable. - the period? The scores are reproduced here. of the United States: 2001. p. 436. Retrieved from http://www
the range, and the standard deviati £ disper- able over p census.gov/prod/2002pubs/O1statab/income.pdf. 2012: U.S. 0 12 20
information is added by the measures Of ¢ 1P ian Provinces and Bureau of the Census. American Community Survey, 2012.
What 11 9r raph summarizing these statistics. Median Income for Canadian Pr jan dollars) Retrieved from http://www.census.gov/hhes/wwwiincome/data
e Territories, 2000 and 2011 (Canadian i
ttitude on Abortion :
ﬁi h score = Strong ) 2000 20m . deviation for both for each variable and de-
ey osition) Province or Territory 7200 4.7 ]SOCI Labor force participation rates (percent em- cviation for both groups for each variable and de
Respondent Age ks 0 Newfoundiand and 38,800 67. ployed), percent high school graduates, and mean scribe the diffe{'ences. Arf: males and female.s un-
A 18 ! Labrador 66.500 income for males and females in ten states are re- equal Ol aity (_)f these variables? How great is the
B 20 ? Prince Edward Island 44,200 66‘300 ported here. Calculate the mean and the standard gender inequality?
c 21 12 Nova Scotia izzgg 631930
0 - , '
D 25 7 New Brunswick 47,700 68,170 Labor Force Participation Rate Percentage HS Graduates Mean Income
E 7 Quebec 700 73,290 State  Male Female  Male Female Male Female
F 26 Ontario 85, —
G 19 9 . 47,300 68,710 A 65.8 54.3 81.0 81.9 55,623 50,012
H 29 : g 45,800 77,300 B 767 630 884 89.7 52345 51,556
| 31 N SESHEICROREE 55,200 89,930 | C 71.8 57.2 82.4 84.6 55,789 48,231
) 55 5 Alberta 49' 100 69,150 D 76.1 66.6 89.5 90.9 48,907 46,289
a0 4 British Columbia ' 90,090 | E 751 631 869 887 62023 58,034
& - 3 Yukon 1 105,560 F 69.9 611  86.3 86.4 55000 53,897
’ 03 2 Northwest Territories 61,000 g | G 736 596  87.1 876 49,145 47,148
M 24 1 Nunavut 37.600 65, ! H 70.5 60.3 87.0 87.6 51,897 50,659
N | 66.3 55,2 81.7 84.1 51,238 45,289
9 - - : : : : ,
’_0____'32’——”—"— BSS) J 745 67.1 89.1 91.6 60,746 56,489
Median =
In problem 3.6, you computed mean . Range =
4.5 np .

median income for the 13 Canadian provinces and i i 4
- d for 13 U.S. states in two separate years. W a. Retrieved from hitp: (. state
Nov comp e T g ot S e et ‘snmflﬂ‘-!c:simiiamll'l(}ﬁa-ang it
e e f the two measures of go caltables-lableaux/sum-
ing account ot the
each year, and, taking

48 Data on several variables measuring overall
health and well-being for 11 nations are reported here for
2010, with projections to 2020. Are nations becoming

more or less diverse on these variables? Calculate the
mean, range, and standard deviation for each year for
each variable. Summarize the results in a paragraph.
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~fant Mortality Rate” Fertility Rate year, and describe the differences in expenditures for A 73 ¥
nfan : nnual Person-Hours
; rs - fiod. [ :
Life Expectancy (years) s 2020 2010 2020 (iE¥enzyear period City Lost to Trafiic Congestion
Nation 2010 2020 - 44 1.6 ) ‘2 City 2000 2010 New Orleans 20
d 81 82 ' 126 15 S A 52 197 INEW Toilk 24
Canada 78 16.5 . 57 . .
China 75 5 17.9 3.0 B 87 124 Philadelphia 26
- 72 75 26, 3.6 1.4 15 C 101 131 Phoenix 23
Egypt 81 4.0 ' 10 1.3 Pittsburgh 23
Germany 79 8 27 - oy D 52 197 9
82 - ' 91.9 6.5 ' E 115 119 San Antonio 19
‘,i,?;?n 52 of 113'; 13.2 2.3 A F 88 87 San Diego 23
Mexico 76 8 17'7 20.2 2.3 20 G 100 150 San Francisco 30
. 1 74 27-7 73 1.3 1.4 H 101 209 Seattle 27
Ukraine 69 [ 21 5.4 2.1 = ' 95 110 Washington, D.C. 41
g 78 B ' 50.6 6.0 53 J 78 140 Source; U.S. Bureau of the Census. 2012, Statistical Ab-
u.s. . 52 54 68.4 - K 103 178 stract of the United States: 2012. Table 1099, Available at
Zambia e S rmratioal Abstract of the United States: 2012, p. 842, L 107 94 hitp://www.census.gov/prod/2011 pubs/12statabytrans pdf
Source: U.S. Bureau of the ' ‘ M 85 125 413 Listed here are the rates of abortion per
f\IOteSB ¢ of deaths of children under one year of age per 1000 five birtfs. N 117 200 100,000 women for 20 states in 1973 and 1975. Com-
”Num : mber of children per female. o 167 225 pute the median, mean, standard deviation, range,
AETEEY ted measures of P 180 210 and interquartile range for both years. Describe what
4.10 In problem 3.11, you compt 1000 20 2 P o T
9 The price of a gallon of regular gas for 20 ol ' central tendency for the number of cars per Q 1 01 happened to these distributions over the two-year
4 : is reported below. Compute the mean, m.edl.an, opulation for 15 nations. The scores ar€ reprf)duce.d R 78 141 period. Did the average rate increase or decrease?
o tpr uartile range, and standard deviation Lt Compute the standard deviation for this vari- S 55 248 What happened to the dispersion of this distribution?
rfanft%;, lilla:iz?ble and write a paragraph summarizing hg{: and vf/)rite a paragraph summarizing the mean, T 92 131 Did the measures of dispersion increase or decrease?
18 > a > . 2 § i
tﬁise statistics. median, and standard deviation. 4.12 a. Compute the range, interquartile range, and What happened between 1973 and 1975 that might
' - standard deviation for the data presented in prob- explain these changes in central tendency and disper-
Cost of a Gallon of Gasoline Number of Molta‘:)t‘;(:/ne?;ggg) lem 3.4, The data are reproduced here. (NOTE: sion? (HINT: It was a Supreme Court decision.)
: U.S. dollars) in 2013 Nation per 1000 Popu To simplify computations for Q, round off the
Nation ( 86 e . State 1973 1975
10.08 United States 7 case numbers that mark the first and third quar- —
1 Norway 8.61 Germany 588 tiles to the nearest whole number.) 1 Mississippi 0.2 0.6
2 italy 8.13 Canada 608 b. What would happen to the value of the stand- 2 Arkansas 2.9 6.3
3  France 8.05 - 588 ard deviation if you removed Chicago (the city 8 Montana 3.1 9.9
: Fintand 7'79 A ptralia 703 with the highest score) from this distribution 4 Maine ) 3.5 9.5
5 ireland ¥ us 230 and recalculated? Why? 5 South Carolina 38 10.3
6  United 7.75 Israel 71 6  Tennessee 4.2 19.2
Kingdom 6.44 Russia 278 Annual Person-Hours A s 6.8 191
7 South Korea ' Mexico City Lost to Traffic Congestion 8  Arizona 6.9 15.8
Japan 6.90 Tunisia 150 S Tz 9 Ohio 7.3 17.9
8 pan 5.38 ¥ 87 e 10 Nebraska 7.3 14.3
9 Argentina Bolivia Boston o8 e
i 4.94 : 69 1 Virginia 7.8 18.0
10 South Africa Tl China 8 Buffalo 11 12 lowa 88 147
11 India 467 Niger 25 ' Chicago 44 13 Massachusetts 10.0 257
12 Canada 467 Rep® 172 Cleveland 13 14 Pennsylvania 12.1 18.5
13 China s Thaﬂaﬂd 18 Dallas 32 15 Colorado 14.4 24.6
14 Colombia o India | Detroit 23 16 Florida 15.8 30.5
15 United States : Mean = I Houston 37 17 Michigan 18.7 20.3
16 Mexico 3.43 Median = ' Kansas City 14 18 Hawaii 26.3 31.6
17 Russia 3.39 Standard Deviation = — Los Angeles 10 19 California 308 336
. 2.31 d from http://da o
18 Malaysia Source; World Bank, 2035‘?\};':.‘35;;':' 4 Miami 26 20 New York 53.5 ‘40.7
19 Nigeria 2.27 worldbank orgfindicator/S orted Minneapolis o7 Source: U.S. Bureau of the Census. 1977. Statistical Abstract of
1.00 5 : blic transp the United States: 1977. Washington, DC: Government Printin
20 Egypt : 4.11 Per capita expendltur:iai1 f;); fr:)l: 000 and 2010 (Gontinues Hast Gollim) Do e s g g
visual-data/gas-prices ion for 20 cities are reported he:
Source: http:/jwww.bloomberg.com tion

/20133:South%20Africa:USD:g



