Chapter 2 - Frequency Distributions and Graphs

EXERCISE SET 2-1

1. Frequency distributions are used to
organize data in a meaningful way, to
facilitate computational procedures for
statistics, to make it easier to draw charts
and graphs, and to make comparisons among
different sets of data.

3.
a. 11.5 — 18.5, 2548 =30 =15,
185—-11.5=7

b. 55.5 — 74.5, 30 = 130 — 65,

74.5 - 55.5 = 19

c. 694.5 — 705.5, 8924705 — MO0 — 700,
705.5 — 694.5 = 11

d. 13.55 — 14.75, BELLT — 283 — 1415,
14.75 — 13.55 = 1.2

e. 2.145 — 3.935, 254398 — 88 — 3 04,
3.935 — 2.145 = 1.79

5.

a. Class width is not uniform.

b. Class limits overlap, and class width is
not uniform.

c. A class has been omitted.

d. Class width is not uniform.

7. Class Tally f  Percent
A 4 10%

M HIHHEHD 28 70%

H Ml 6 15%

s 2 5%

40 100%

9. H=325 L=165
Range = 325 — 165 = 160
Width = 160 + 8 = 20 round up to 21

Limits Boundaries  f
165-185 164.5-1855 4
186 -206 185.5-206.5 6
207 -227 206.5-227.5 15
228 -248 227.5-248.5 13
249-269 248.5-269.5 9
270-290 269.5-290.5 1
291 -311 290.5-311.5 1
312-332 311.5-3325 1

50

9. continued

A peak occurs in class 207 - 227. There are
no empty classes. Each of the three highest
classes has one data value.

of
Less than 164.5 0
Less than 185.5 4
Less than 206.5 10
Less than 227.5 25
Less than 248.5 38
Less than 269.5 47
Less than 290.5 48
Less than 311.5 49
Less than 332.5 50

11. H=780 L =746
Range = 780 — 746 = 34
Width =34 =5 = 6.8 roundupto7

Limits Boundaries  f
746 - 752 745.5-7525 4
753-759 752.5-759.5 6
760 -766 759.5-766.5 8
767-773 766.5-773.5 9
774 -780 773.5-780.5 3

30

cf
Less than 745.5 0
Less than 752.5 4
Less than 759.5 10
Less than 766.5 18
Less than 773.5 27
Less than 780.5 30

13. H=70 L =27
Range =70 — 27 =43
Width =43 = 7=6.10r7

Limits Boundaries f
27-33 265-335 7
34-40 335-405 14
41-47 405-475 15
48-54 475-545 11
55-61 545-615 3
62-68 615-685 3
69-75 685-755 2

55
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13. continued 17. continued
cf Limits Boundaries f
Less than 26.5 0 150 - 1276 149.5 - 1276.5 2
Less than 33.5 7 1277 - 2403 1276.5 - 2403.5 2
Less than 40.5 21 2404 - 3530 2403.5 - 3530.5 5
Less than 47.5 36 3531 - 4657 3530.5 - 4657.5 8
Less than 54.5 47 4658 - 5784 4657.5 - 5784.5 7
Less than 61.5 50 5785 - 6911 5784.5-6911.5 3
Less than 68.5 53 6912 - 8038 6911.5 - 8038.5 7
Less than 75.5 55 8039 - 9165 8038.5-9165.5 3
9166 - 10,292 9165.5-10,292.5 3
15 H=632 L=6 10,293 -11,419 10,292.5-11,419.5 2
Width = 632 — 6 = 626 42

Range = 626 + 5 = 125.2 round up to 127

c
Limits Boundaries Less than 149.5 J(;
6-132 55-1325 16 Less than 1276.5 2
133-259 132.5-2595 3 Less than 2403.5 4
260 -386 259.5-386.5 O Less than 3530.5 9
387-513 386.5-5135 0 Less than 4657.5 17
514-640 5135-6405 1 Less than 5784.5 24
20 Less than 6911.5 27
Less than 8038.5 34
The greatest concentration of data values is Less than 9165.5 37
in the lowest class. All but one of the data Less than 10,292.5 40
values are in the lowest two classes. There Less than 11,419.5 42
is one extremely large data value occurring
in the highest class. 19. The percents add up to 101%. They
f should total 100% unless rounding was used.
c
Less than 5.5 0 EXERCISE SET 2-2
Less than 132.5 16
Less than 259.5 19 1.
Less than 386.5 19
Less than 513.5 19 > a1
Less than 640.5 20 g’_ pedi
s N
17. H=11413 L =150 895- 985  107.5- 1165- 1255
Range — 11’413 _ 150 — 11,263 98.5 107.5 116.5 125.5 134.5
Width = 11,263 = 10 =1126.3 or 1127 1Q
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1. continued 3. continued
z 120 20
§ 100
g a0 5 15
5 60 210
2 40 g
3 20 £s
g 0e ' + + + | 0l i i i . —
89.5 98.5 1075 1165 1255 1345 o4 & 1o 15 1% 289
1a. Counties, parishes, or divisions
Eighty applicants do not need to enroll in the
60
summer programs. g %
g
3. -‘:g' 30
Limits Boundaries  f g%
10
3-45 2.5-455 19 50‘ e ‘ ‘ ‘ ‘ ‘ ‘
46 - 88 45.5 - 88.5 19 25 455 885 1315 1745 2175 2605
89 _ 131 88 5 _ 131 5 10 Counties, parishes, or divisions

132-174 131.5-1745 1
175-217 1745-2175 O

218-260 217.5-260.5 1 >
50 3157
£ 10 1
of E o — L
Less than 2.5 0 7.5- 125-  175- 225 275
LeSS than 45 5 19 12.5 175 22.5 27.5 32.5
MPG

Less than 88.5 38
Less than 131.5 48
Less than 174.5 49 15
Less than 217.5 49
Less than 260.5 50

frequency

5 3
[6,]
o
(6]

=

v 3

o
n
[6;]
w
o
[]
(5]

frequency
5]

o

] r ]

25455 455885 88.5-131.5 131.5-174.5 174.5-217.5 217.5-260.5

S}

Counties, parishes, or divisions

cumulative
frequency

The distribution is positively skewed. 75 125 175 225 275 325
MPG
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7. 9. continued
Limits Boundaries  f(1998) f(2003)
0-22  -0.5-225 18 26 =
23-45  22.5-455 7 1 54
46 - 68 45.5-68.5 3 0 g2
69-91  685-91.5 1 1 0 | ‘
8305 9005 9705 10405 111.05 11805
92-114 91.5-114.5 1 0 9005 9705 10405 111.05 11805 12505
115-137 114.5-137.5 0 1 Scores
138-160 137.5-160.5 0 1
30 30

frequency
o N A O

86.55 93.55 100.55 107.55 114.55 121.55

5 Scores
0 ! f ; } . :

-0.5- 225- 455- 685 915- 1145- 137.5-

frequency
>

225 455 68.5 915 1145 1375 160.5 30
Days 1998 >
g 20
Q
3
g 10
301 04 ‘ : : : : : ‘
Fy :g 1 83.05 90.05 97.05 104.05 111.05 118.05 125.05
8 20|
2 151 Scores
g 10
- 5/
0 } f } f ¥ 1
-0.5- 225- 455- 685- 915- 1145- 1375 11
225 45.5 68.5 915 1145 1375 160.5 .
Days 2003 20
z 15
g 10
Both distributions are positively skewed, but g 7T . —
0

the data are somewhat more spread out in 45 1015 195 2055 a5 4895 5865 6835
the flrst three C]asses ln 1998 than ln 2003. 101.5 198.5 295.5 3925 489.5 586.5 683.5 780.5
There are two large data values in the 2003

data. 20

Acres

9.

frequency

Limits Boundaries f
83.1-90.0 83.05 - 90.05 3
90.1-97.0 90.05 - 97.05 5
97.1-104.0 97.05-104.05 6

104.1-111.0 104.05-111.05 7
3

1

25

0¢ + + + + + + i + g

53 150 247 344 441 538 635 732 829

Acres

40
30
20

111.1-118.0 111.05-118.05
118.1-125.0 118.05-125.05

10

cumulative frequency

oe

cf The peak is in the first class, and then the
Less than 83.05 0 histogram is rather uniform after the first
Less than 90.05 3 class. Most of the parks have less than
Less than 97.05 8 101.5 thousand acres as compared with any
Less than 104.05 14 other class of values.

Less than 111.05 21
Less than 118.05 24
Less than 125.05 25
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13.
Iy
g 04-
3 03+
o
go2t
® 014
>
T O !
[ 89.5-  985-  107.5- 1165-  1255-
985 1075 1165 1255 1345
LQ
3 04
5
g 03
o
g o2
£ ot
8
[
8 94 103 112 121 130 139

L.Q

cumulative relative
frequency
oo oo
N A OO 0 =

o
4

. Q.

89.5 98.5 107.5 116.5 125.5 134.5

The proportion of applicants who need to

enroll in a summer program is 0.26 or 26%.

15. H=270 L =280
Range = 270 — 80 = 190
Width = 190 =7 = 27.1 or 28
Use width = 29 (rule 2)

Limits Boundaries  f
80-108  79.5-108.5 8
109 - 137 108.5-137.5 13
138 -166 137.5-166.5 2
167-195 166.5-1955 9
196 -224 195.5-2245 10
225-253 2245-2535 2
254 -282 253.5-2825 2

*due to rounding

crf
Less than 79.5 0.00
Less than 108.5 0.17
Less than 137.5 0.45
Less than 166.5 0.49
Less than 195.5 0.69
Less than 224.5 0.91
Less than 253.5 0.95
Less than 282.5 0.99

f
0.17

0.28

0.04

0.20

0.22

0.04

0.04
0.99*

15. continued

o
o K ©
8 o

relative frequency
o
&

o

s © =
2 =2

o

79.5-108.5 108.5-137.5 137.5-166.5 166.5-195.5 195.5-224.5 224.5-253.5 153.5-282.5

0.3
0.25

o
N

0.15

relative frequency
o

0.05

Calories

8 o =
© =

cumulative relative frequency
o o o
[IEFN-Y

o

Calories

795 108.5 137.5 166.5 1955 2245 2535 2825

17.
Boundaries
-0.5-27.5
27.5-55.5
55.5-83.5
83.5-111.5
111.5-139.5
139.5 - 167.5
167.5 - 195.5

Less than -0.5
Less than 27.5
Less than 55.5
Less than 83.5
Less than 111.5
Less than 139.5
Less than 167.5

Calories

if
0.63

0.20
0.07
0.00
0.00
0.10
0.00

100.0

The histogram has two peaks.

orf
0.63
0.83
0.90
0.90
0.90
1.00
1.00

crf

0.00
0.63
0.83
0.90
0.90
0.90
1.00
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17. continued 19. continued

relative frequency

relative frequency

o
]
L
o

o
w
frequency
NS

1]

% ‘ ‘ : | | ‘
-05- 275- 555- 835- 111.5- 139.5- 167.5- BB ® D E B M
275 555 835 1115 1395 167.5 1955

o

Air Quality (Days) - 2002

0.7
0.6
0.5
0.4
0.3
0.2
0.1

own 3o BN

freauency

215 245 75 N5 B5 H5 PS5 45

Seaacs

135 41.5 69.5 97.5 126 154 182
Air Quality (Days) - 2002

EXERCISE SET 2-3

o 12 1.
£ f
e g 08 UCLA 11
2300 Texas A & M 2
S 9 04 .
2% o2 Calif. State 1
3 0 — Arizona 6
-0.5 27.5 55.5 83.5 112 140 168 196 Fresno State 1
Air Quality (Days) - 2002 Oklahoma 1
California 1
Michigan 1
19. 24
Limits Boundaries X, f
22-24 215-245 23 1
25-27 245-275 26 3 ]é
28-30 27.5-305 29 0 g €
g 4
31-33 30.5-335 32 6 5 1 : ‘
34-36 335-365 35 5 J e N & g @ e &
O > & &
37-39 365-395 38 3 M P g
40-42 39.5-425 41 2 «~
20 School
of
Less than 21.5 0 i:
]
Less than 24.5 1 £ 5 H |_|
Less than 27.5 4 51 ‘ I
Less than 30.5 4 \)O\y & R 0;} & @‘Q’ <&
Less than 33.5 10 ® Q)@&’v & & &

Less than 36.5 15
Less than 39.5 18
Less than 42.5 20
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3. 9.
The best place to market products would be 20
to residential (home) users. £ 100
§ ot M
300 S 60
o g 40
3 20
200 a 0
0 1964 1968 1972 1976 1980 1984 1988 1992 1996 2000 2004
100 Year
j I —
0 1 { .
toms g Comparies &m Shos ot The sample used was not representative of
Conperies Agendies the general population.
Location
11.
Marital Status
Fores g Divorceci\‘ever married
Sm Conrpanies 8% 4%
Lg. Conpanies ] Widow ed
Govt. Agercies [ ] 31% .
rried
Schools 7] 57%
0 50 00 0 200 250 300
Number of computers
5. Educational Attainment
% @ Less than 9th grade
_ :Z m19% O14% |9 - 12 but no diploma
g o
$ 20 13% O HS. graduate
" N E— O18%
0 llege
Petroleum Coal  DryNatural Hydroelectric  Nuclear Other 0 Some colleg
Gas 036%
W Bachelor's/advanced
degree
50
® 13.
£ Career change 34%  122.4°
o .
g2 New job 29% 104.4°
10 1
0 1 1 Start business 21%  75.6°
Retroeum Coal  Natral  Hydro-  Nuclear  Other Retire 16% 57.6°
gas  electric 100% 360.0°
Pie chart:
7.
58 Retire
@ 575 16.0% Career change
2 s 34.0%
3 565 Start business
E, 56 21.0%
s54b—7
© A9 ® ® 4O B O O O O
I 0T g0 0% o0 T o T New job

29.0%
Year
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13. continued 23.
Pareto chart: o
0 80
™ o 70
40% - £ 60
35% = 50
30% E 20
g ;oo
o/ | £
25% 3 10
20% A 0
15% \«;Q‘@ $ S & & & & N & \@* \<<§\®
10% @{ﬂ & & " g &
6] &S
5% | ¥
0%

Career change New job Start business Retire

25. The values on the y axis start at 3.5.

The pie graph better represents the data Also there are no data values shown for the

since we are looking at parts of a whole. years 2004 through 2011.
1 Z : 5 3 REVIEW EXERCISES - CHAPTER 2
416 6 7 8 9 9 1
500 1 1 1 1 2 2 4 4 4 4 4 Class £
5/]5 5556 6 6 7 7 17 7 8 Newspaper 10
60 1 1 1 2 4 4 Television 16
615 8 9 Radio 12
Internet 12
The distribution is somewhat symmetric and 50
unimodal. The majority of the Presidents
were in their 50's when inaugurated. 3.
Class f
7. _ baseball 4
Variety 1 yiils s Variety 2 golf ball 5
3 0[2(5 tennis ball 6
9822?2?355 soccer ball 5
99853321 0[5/0355679 football S
62 2 25
The distributions are similar but variety 2
seems to be more variable than variety 1. 5.
Class f cf
19. 11 1 lessthan105 0
Answers will vary. 12 2 lessthan11l5 1
13 2 less than 12.5 3
21 14 2 lessthan135 5
1500 15 1 less than 14.5 7
1000 16 2 less than 15.5 8
—o— Veal 17 4 less than 16.5 10
500 —=—Lamb 18 2 less than 17.5 14
0l } } } } 19 2 less than 18.5 16
1950 1960 1970 1980 1990 20 1 less than 19.5 18
21 0 less than 20.5 19
In 1950, veal production was considerably 22 1 less than 21.5 19
higher than lamb. By 1970, production was 20 less than 22.5 20

approximately the same for both.

10
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7. 11. continued
Limits Boundaries f 3 oa
15-19 145-195 3 £ 03
20-24 195-245 18 % 312
25-29 245-295 18 2 o T
30 _ 34 295 _ 345 8 e 50.5-59.5 59.5-685 685775 77.586.5 86.595.5 955-104.5
35-39 345-395 3 hoe
50
z 04
of § 03
Less than 14.5 0 § ET /\\\—\
Less than 19.5 3 5l ‘ ‘ ‘ ‘ ‘ ‘ : ‘
Less than 24.5 21 5% 64 73 & 9 100
Less than 29.5 39 Age
Less than 34.5 47
Less than 39.5 50 2 s
£
of |
9. 2 g-o.s
Limits Boundaries  f cf E"' 0+ : . . . . . .
170- 188 169.5-188.5 11 less than 169.5 0 3 505 595 685 775 85 95 1045
189 -207 188.5-207.5 9 less than 188.5 11 Age
208 -226 207.5-226.5 4 less than 207.5 20
227 -245 226.5-2455 5 less than 226.5 24
246 -264 245.5-2645 0 less than 245.5 29
265-283 264.5-2835 0 less than 264.5 29 13.
284 -302 283.5-3025 O less than 283.5 29 s
303-321 302.5-3215 1 less than 302.5 29 Se
30 less than 321.5 30 2,
g
0 } } |
1 1 Chicago Los Detroit San Houston  Boston
Limits  Boundaries rf Angeles Antonio

51-59 505-59.5 0.125
60-68 59.5-68.5 0.300

69-77 685-71.5 0.275
78-86 77.5-86.5 0.200
87-95 86.5-955 0.050

Times won
o N A O

N nnm o

96 - 104 95.5-104.5 0.050 i Los Dot S Houston  Boston
1.000 Angeles Antonio
crf
Less than 50.5 0.000 15.
Less than 59.5 0.125 6
Less than 68.5 0.425 :
Less than 77.5 0.700 §’ 3
Less than 86.5 0.900 2
Less than 95.5 0.950 ol
LeSS than 1045 1000 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

Year

The minimum wage has increased over the
years with the largest increase occurring
between 1975 and 1980.

11
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17.

80 — —m — First Debate
—ae@— Second Debate

Viewers
N
o

1992 1996 2000 2004

Year

About the same number of people watched
the first and second debates in 1992 and
1996. After that more people watched the
first debate than watched the second debate.

19.

Undecided
8%

No
26%

Yes
66%

The majority of people surveyed would like
to spend the rest of their careers with their
present employer.

21.
102 8 8
113

12
13
1412 4
15
16
17
18
19
20
21

S LN R

CHAPTER 2 QUIZ

False
False
False
True
True
False
False
c.

c.

0. b.

e R e

12

11. b.
12. Categorical, ungrouped, grouped
13. 5,20
14. categorical
15. time series
16. stem and leaf plot
17. vertical or y
18.
Class f cf
H 6 6
A 5 11
M 6 17
C 8 25
25
19.
House
Condorminium 24%
32%
Apartment
Nbbie Horre 2%
24%
20.

Class f cf
05-1.5 1 lessthan0.5 O
1.5-25 5 lessthan 1.5 1
25-35 3 lessthan2.5 6
35—-45 4 lessthan3.5 9
45-55 2 lessthan4.5 13
55—-65 6 lessthan 5.5 15
65—-75 2 less than 6.5 21
75-85 3 lessthan 7.5 23
85—-95 4 less than 8.5 26

30 less than 9.5 30
21.

6
g 4
£ >
4

0

1 2 3 4 5 6 7 8

Number
o N &~ o

Items Purchased

Items Purchased
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21. continued

Number
=

0.5 15 25 35 45 55 65 75 85 95

Items Purchased

22.
Limits Boundaries  f

27- 90 26.5-90.5 13

91-154 90.5-1545 2
155-218 154.5-2185 0
219-282 2185-2825 5
283 -346 282.5-3465 0
347-410 346.5-4105 2
411-474 4105-4745 0
475-538 4745-5385 1
539-602 538.5-602.5 2
25
23.
14
12
2 10
£ g
e

26.5- 90.5- 154.5- 218.5- 282.5- 346.5- 410.5- 474.5- 5385 -
90.5 1545 2185 2825 3465 4105 4745 5385 6025

Number of Murders

The distribution is positively skewed with
one more than half of the data values in the
lowest class.

frequenc

58.5 122.5 186.5 250.5 314.5 378.5 442.5 506.5 570.5

Number of Murders

cumulative frequency
o

26.5 90.5 1545 2185 2825 346.5 410.5 474.5 538.5 602.5

Number of Murders

13

24.

Tons
-588¢8

]

Ppe IronSed Aluminum  Yad QGass  Plastics

weste

Plastics ]
Glass
Yard Waste

Aluminum ]

Type of Waste

Iron/steel ]

Paper ]

0 100 200 300

Tons

540
o 520

2 500

S 480

5

& 460

400

1998 1999 2000 2001

Year

Fatalities decreased in 1999 and then
increased the next two years.
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