Chapter 2 - Frequency Distributions and Graphs

EXERCISE SET 2-1

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

among different sets of data.

2. Categorical distributions are used with
nominal or ordinal data, ungrouped
distributions are used with data having a
small range, and grouped distributions are
used when the range of the data is large.

3. Five to twenty classes. Width should be
an odd number so that the midpoint will

have the same place value as the data.

4. An open-ended frequency distribution
has either a first class with no lower limit or
a last class with no upper limit. They are

necessary to accomodate all the data.

5.

Boundaries: 57.5 — 62.5
Midpoint: 60

Width: 5

6.

Boundaries: 124.5 — 131.5
Midpoint: 128

Width: 7

7.

Boundaries: 16.345 — 18.465
Midpoint: 17.405

Width: 2.12

8.

Boundaries: 16.25 — 18.55
Midpoint: 17.4

Width: 2.3
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9. Class width is not uniform.

10. Class limits overlap, and class width is not

uniform.

11. A class has been omitted.

12. Class width is not uniform.

13.

Class
\%

O T £ 0

f  Percent
6 12
7 14
22 44
3 6
12 24
50 100

The mocha flavor class has the most data

values and the hazelnut class has the least

number of data values.

14.
Class

v T =Z

15.

Limits

0

~N O L AW =

f  Percent

4
28
6
2
40

10%
70%
15%
5%
100%

Boundaries

f
05-05 2
5

05-15

1.5-25 24
25-35
35-45
45-55
55-6.5
6.5-75

— < &~ O o©

50
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Chapter 2 - Frequency Distributions and Graphs

15. continued 17. continued

of Limits  Boundaries  f
Less than -0.5 0 48-54 475-545 3
Less than 0.5 2 55-61 545-615 2
Less than 1.5 7 62-68 615-685 9
Less than 2.5 31 69-75 685-755 13
Less than 3.5 39 76-82 755-825 8
Less than 4.5 45 83-89 825-895 3
Less than 5.5 49 90-96 89.5-965 2
Less than 6.5 49 40

Less than 7.5 50 cf

Less than 47.5 0

The category "twice a week" has more Less than 54.5 3

values than any other category. Less than 61.5 5

Less than 68.5 14
Less than 75.5 27
Less than 82.5 35
Less than 89.5 38
Less than 96.5 40

16.

Limits Boundaries
3 25-35

f

2
4 35-45 4
5 45-55 4
6 55-65 1
7 4
8 3
9 2

18.
6.5-17.5 H=110 L=54
7.5-8.5 Range = 110 — 54 = 56
85-95 Width =56 =7 =8 round up to 9
20 Limits Boundaries  f
cf 54 -62 53.5-62.5 7
Less than 2.5 0 63-71 62.5-71.5 6
Less than 3.5 2 72 - 80 71.5-80.5 8
Less than 4.5 6 81 -89 80.5 - 89.5 4
Less than 5.5 10 90 - 98 89.5-98.5 1
Less than 6.5 11 99-107 98.5-107.5 3
Less than 7.5 15 108-116 107.5-1165 1
Less than 8.5 18 30

Less than 9.5 20

17.

H=93 L=48

Range =93 — 48 =45

Width =45 +7 = 6.4 round up to 7
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18. continued

Chapter 2 - Frequency Distributions and Graphs

20. continued

of Limits Boundaries f
Less than 53.5 0 70,000 - 87,916 69,999.5 - 87,9165 1
87,917 - 105,833 87,916.5-105,833.5 3
Less than 62.5 7
105,834 - 123,750 105,833.5 - 123,750.5 7
Less than 71.5 13 123,751 - 141,667 1237505 - 141.667.5 6
Less than 80.5 21 141,668 - 159,584 141,667.5 - 159,584.5 5
Less than 89.5 25 159,585- 177,502 159,584.5-177,502.5 3
Less than 98.5 26 %
Less than 107.5 29 of
Less than 116.5 30 Less than 69,999.5 0
Less than 87,916.5 1
19. Less than 105,833.5 4

H=70 L=27
Range =70 — 27 =43
Width =43 +~ 7=6.10r7

Less than 123,750.5 11
Less than 141,667.5 17
Less than 159,584.5 22

Limits  Boundaries  f Less than 177,502.5 25
27-33 265-335 7
34-40 33.5-405 14 21.
41-47 405-475 15 H=88 L=12
48-54 475-545 11 Range = 88 — 12 =76
55-61 54.5-615 3 Width =76 +9 = 8.4 round upto 9
62-68 615-685 3 Limits  Boundaries  f
69-75 685-755 2 12-20 11.5-205 7
55 21-29 205-295 7
of 30-38 295-385 3
Less than 26.5 0 39-47 385-475 3
Less than 33.5 48 -56 475-565 4
Less than 40.5 21 57-65 565-655 3
Less than 47.5 36 66-74 655-745 0
Less than 54.5 47 75-83 745-835 2
84-92 835-925 1

Less than 61.5 50
Less than 68.5 53
Less than 75.5 55

30

20.

H=177,500 L = 70,000

Range = 177,500 — 70,000 = 107,500
Width = 107,500 = 6 = 17,916.67
round up to 17,917

Copyright © 2018 McGraw-Hill Education.
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Chapter 2 - Frequency Distributions and Graphs

21. continued 23. continued
cf Limits  Boundaries  f
Less than 11.5 0 14-20 135-20.5 10
Less than 20.5 7 21-27 20.5-275 11
Less than 29.5 14 28-34 275-345 6
Less than 38.5 17 35-41 34.5-41.5 8
Less than 47.5 20 42 - 48 415-485 4
Less than 56.5 24 49-55 485-555 1
Less than 65.5 27 40
Less than 74.5 27
Less than 83.5 29 cf
Less than 92.5 30 Less than 13.5 0
Less than 20.5 10
22. Less than 27.5 21
H=517 L=12 Less than 34.5 27
Range = 51.7 — 1.2 = 50.5 Less than 41.5 35

Width = 50.5 +5 = 10.1 round up to 11 Less than 48.5 39

Limits  Boundaries Less than 55.5 40
0-10 -0.5-10.5

7
11-21 105-21.5 6 24.

22-32 21.5-325 2 H=3462 L=3
33-43 325-435 0 Range = 3462 — 3 = 3459

44-54 435-545 1 Width = 3459 =+ 9 = 384.3
16 round up to 385

Limits Boundaries
cf 3-387 2.5-387.5 33
Less than -0.5 0 388-772 387.5-7725 11
Less than 10.5 7 773 -1157  7725-11575 3
Less than 21.5 13 1158 - 1542 1157.5-15425 2
Less than 32.5 15 1543 - 1923 15425-1923.5 0
Less than 43.5 15 1924 - 2312 1923.5-23125 O
Less than 54.5 16 2313-2697 2312.5-2697.5 1
2698 - 3082 2697.5-3082.5 O
3083 - 3467 3082.5-3467.5 1
23. 51

H=49 L=14
Range =49 — 14 =35
Width =7

Copyright © 2018 McGraw-Hill Education.
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Chapter 2 - Frequency Distributions and Graphs

24. continued 26. continued
of Width = 20.6 <+ 6 = 3.43 round up to 3.5
Less than 2.5 0
Less than 387.5 33 Limits Boundaries

Less than 772.5 44
Less than 1157.5 47
Less than 1542.5 49

f
17.3-20.2 17.25-2025 4
20.3-232 20.25-2325 6
23.3-262 23.25-26.25 18

26.3-29.2 26.25-2925 8
Less than 1923.5 49 293-322 2925-3225 6
Less than 2312.5 49 323-352 3225-3525 7
Less than 2697.5 50 353-382 3525-3825 1
Less than 3082.5 50 50
Less than 3467.5 51
cf
Less than 17.25 0
25. Less than 20.25
H=123 L=62 Less than 23.25 10

R =123-62=6.1
ange Less than 26.25

Width = 6.1 =7 = 0.87 round up to 0.9 28
Less than 29.25 36

Less than 32.25 42
Less than 35.25 49

Limits Boundaries  f
6.2-7.0 6.15-7.05 1

7.1-79 7.05-7.95 7
80-88 795-885 9 Less than 38.25 50
8.9-9.7 8.85-9.75 7
98-10.6 9.75-10.65 8 27. The percents add up to 101%. They
10.7 - 11.5 10.65-11.55 4 should total 100% unless rounding was used.
11.6-124 11.55-12.45 4
40 28.
of Class f
Less than 6.15 0 0 1
Less than 7.05 1 1 4
Less than 7.95 8 2 5
Less than 8.85 17 3 7
Less than 9.75 24 4 4
Less than 10.65 32 5 4
Less than 11.55 36 6 3
Less than 12.45 40 7 3
8 5
26. 9 5
H=379 L=173
Range = 37.9 — 17.3 = 20.6 No. Zero appears only once and 3 appears
7 times.
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Chapter 2 - Frequency Distributions and Graphs

EXERCISE SET 2-2 2.
Limits  Boundaries Xm f
L. 1-25 05-255 13 16
26 - 50 25.5-50.5 38 14
Limits  Boundaries Xm
90 - 98 805.085 04 6 51-75 50.5-75.5 63 9
o 76-100  75.5-100.5 88 8
99-107 98.5-107.5 103 22
101 -125 100.5-1255 113 5
108 -116 107.5-116.5 112 43
126 - 150 125.5-1505 138 O
117-125 116.5-1255 121 28
151-175 150.5-1755 163 1
126 - 134 125.5-134.5 130 9
108 176 -200 175.5-200.5 188 1
201 -225 200.5-2255 213 O
of 226 -250 225.5-2505 238 O
Less than 89.5 0 251-275 250.5-2755 263 2
56
Less than 98.5 6
Less than 107.5 28 cf
Less than 116.5 71 Less than 0.5 0
Less than 125.5 99 Less than 25.5 16
Less than 134.5 108 Less than 50.5 30
Less than 75.5 39
Eighty applicants do not need to enroll in Less than 100.5 47
the developmental programs. Less than 125.5 52
i Less than 150.5 52
ntrance exam scores
50 Less than 175.5 53
e Less than 200.5 54
£ Less than 225.5 54
895 985 1075 llﬁsnimes 1255 ‘ 1345 ' Less than 2505 54
Less than 275.5 56
Entrance exam scores
" Bear Kills
13 18
40 16
.35 L 14
£ in
mﬁ —
™ 1 L
1? f
94 103 Scloli; 121 130 a’_': n:?'_': é\": ,\%f: \@‘: \n;“ \%.;: \,\.__:’: »E?‘: nﬂ.ﬂ'; ﬂf%.;: -l:\"?:
Numbers
Entrance exam scores
Bear Kills
120 18
g 100 :j
T 80 z12
E 40 T
g 20 gl
89.5 9383 107.5 116.5 1255 1345 13 38 63 88 113 1328 163 188 213 238 263
e Numbers
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Chapter 2 - Frequency Distributions and Graphs

2. continued

Cumulative Frequency
- koW
s

=4

Thirty-nine counties had 75 or fewer

o
s

w
=

=
S

=

=

Bear Kills

3. continued

Pupils per Teacher

Frequency

035 255 50.5 755 100.5 125.5 150.5 175.5 200.5 225.5 250.5 2755

Numbers

bears killed.
3.
Limits Boundaries X,
9-11 8.5-11.5 10
12-14 11.5-145 13
15-17 145-175 16
18 -20 17.5-205 19
21-23 20.5-235 22
24-26 235-265 25
of
Less than 8.5 0

The distribution is positively skewed
with a peak at the class of 11.5-14.5.

Frequency

Less than 11.5 2
Less than 14.5 22
Less than 17.5 40
Less than 20.5 47
Less than 23.5 49
Less than 26.5 50

Pupils per Teacher

10 13 16 19 2 25
Pupils

Pupils per Teacher

20 10
18 e
2 4.
1 Limits ~ Boundaries X,, f
50 70-116  69.5-116.5 93 5
117-163 1165-1635 140 9
164-210 163.5-2105 187 6
211-257 2105-257.5 234 6
258-304 257.5-304.5 281 0
305-351 304.5-3515 328 1
352-398 351.5-3985 375 1
28
f
Less than 69.5 0

Less than 116.5 5
Less than 163.5 14
Less than 210.5 20
Less than 257.5 26
Less than 304.5 26
Less than 351.5 27
Less than 398.5 28

T

23115

1151435 145175 175205 203-235  23.3-2635

Pupils

Copyright © 2018 McGraw-Hill Education.
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Chapter 2 - Frequency Distributions and Graphs

4. continued 5. continued

College Faculty Cf

Less than 0.5 0
Less than 43.5 24
Less than 86.5 41

Frequency

- - - —— — - Less than 129.5 44
69.5 1165 1635 2105 2575 3043 35135 3083
Number
Less than 172.5 48
College Faculty Less than 215.5 49
x Less than 258.5 49
9
2 Less than 301.5 49
: Less than 344.5 50
g 1
2
Ll \ . The distribution is positively skewed.
93 140 187 234 281 328 373
Number Railroad Crossing Accidents
College Faculty 2
0 P
Bas :
g o Y S— —
glu ° 03 4335 86.5 1295 l‘ZiNumhe 155 585 3015 345
PRE
i
i Railroad Crossing Accidents
3 °5
1=
04—=

695 1165 1635 2105 2575 30435 35135 3983
Number

Frequency
S
]

=3

% = 0.429 or 42.9% have 180 or more.

The histogram and frequency polygon are o ey . e
22 65 108 151 194 237 280 323
positively skewed. Number
Railroad Crossing Accidents
5.
60
Limits  Boundaries X,, f B
1-43 0.5-43.5 22 24 E*E
&
44 - 86 43.5 - 86.5 65 17 "'E 2
87-129 86.5-129.5 108 3 e
0.5 435 865 1205 1725 2155 2585 3015 3445
130-172 129.5-1725 151 4 Number
173-215 172.5-2155 194 1 6
216-258 2155-2585 237 0 o .
559-301 2585-3015 280 0 Limits Boundaries X, f
i T 39.9-428 39.85-4285 4135 2
302-344 301.5-344.5 323 1 42.9-45.8 42.85-4585 4435 2
50 459-48.8 45.85-48.85 4735 5
489-51.8 48.85-51.85 5035 5
51.9-548 51.85-54.85 5335 12
54.9-578 54.85-57.85 5635 5
31

Copyright © 2018 McGraw-Hill Education.
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6. continued

Less than 39.85
Less than 42.85
Less than 45.85
Less than 48.85
Less than 51.85
Less than 54.85
Less than 57.85

Chapter 2 - Frequency Distributions and Graphs

of

14
26
31

INFLSalaries

2
10
is
i
5
2
0
9.8: 4285 45.8: 4885 1.8 4.8:
Millions of dollars
NFL Salaries
14
12
A0
H
S
E
g6
&
4
3
04
4135 4435 4735 5035 5335 5633
Millions of dollars
NFL Salaries
35
g 30
H
225
£ 20
£1s
a
; 10
St
0+

39.85 42.85 43.83

48.83 jLss 3483 37.83

Millions of dollars

The distribution is left skewed or negatively

skewed.

Limits
1260 - 1734
1735 - 2209
2210 - 2684
2685 - 3159
3160 - 3634
3635 - 4109
4110 - 4584

Boundaries  Xn
1259.5 - 1734.5

1734.5 - 2209.5
2209.5 - 2684.5
2684.5-3159.5
3159.5 - 3634.5
3634.5 - 4109.5
4109.5 - 4584.5

1497
1972
2447
2922
3397
3872
4347

7. continued

of
Less than 1259.5 0
Less than 1734.5 12
Less than 2209.5 18
Less than 2684.5 21
Less than 3159.5 22
Less than 3634.5 23
Less than 4109.5 24
Less than 4584.5 26

The distribution is positively skewed. The
class with the most frequencies is 1259.5
1734.5.

14 4 Suspension Bridge Spans

Frequency
o
.

@
it

=
L

2

12595 17345 22095 26843 31595 36345 41095 43845

=)

Points

Suspension Bridge Spans

Frequency

S R O W

1497 1972 2447 2022 3307 3872 4347

Points

Suspension Bridge Spans

Cumulative Frequency
o w
o 8B 5 8

PR

0 -

12595 173435 22095 26845 31595 36345 410935 43843

Paints
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Chapter 2 - Frequency Distributions and Graphs

8. 9.
Limits Boundaries X,, f Limits Boundaries f(now) f(5 years ago)
6-8 5.5-85 7 12 10-14 9.5-145 6 5
9-11 85-11.5 10 16 15-19 145-19.5 4 4
12-14 115-145 13 3 20-2419.5-245 3 2
25-29 245-295 2 3
15-17 145-175 16 1
30-34 29.5-345 5 6
18-20 17.5-205 19 0
35-39 345-395 1 2
21-23 20.5-235 22 0 40-44 395-445 2 1
24-26 23.5-265 25 1 4549 445495 L 1
33 Total 24 24
of
LeSS than 55 0 Air Pollution {Now)
Less than 8.5 12
Less than 11.5 28 i
&
Less than 14.5 31 :
Less than 17.5 32 d 95 145 195 )lsiuu’m;j:e 345 395 445 495
Less than 20.5 32
Less than 23‘5 32 ’ Air Pollution (5 years ago)
Less than 26.5 33 ;
;‘;3
Cost of utilities 2
jz 2 95 145 195 245 295 345 395 445 495
: L With minor differences, the histograms
55 85 115 145 Cenkﬂi 205 235 265 are fairly Similar.
Cost of Utilities
10.
18
12 Percentage of Students Who Performed at or Above Proficiency
B2 Levels—Reading
o :
¥ e
: B
v
0 13 16 19 22 25 .
Cents “
: I S—
Cost of Utilities = e 7 e’ = e .
= j; Percentage of Students Who Performed at or Above Proficiency
5 s - Levels—Math
B .
£ j:
i Iy
G s E s
0 : z T . ‘ oie
55 omsE aEs st wum s ims a6 4
Cents ;
17.5 225 275 2.5 5 425 475

The distribution is positively

skewed.

Copyright © 2018 McGraw-Hill Education.
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Chapter 2 - Frequency Distributions and Graphs

10. continued 11. continued
The distribution of math percentages is more Blood Glucose Levels
bell-shaped than the distribution of reading o
percentages, and its peak in the class of 542
32.5 — 37.5 is not as high as the peak of the i
E 10
reading percentages. Tl
11.

Limits Boundaries X, 12.

f
60-64 59.5-645 62 2 Limits Boundaries X,

1

5

65-69 645-695 67

11-15 105-155 13 7
70-74 695-745 72 16-20 155-205 18 9
75-79 745-795 77 12 21-25 205-255 23 15
80-84 795-845 82 18 26-30 255-305 28 9
85-89 845-895 87 6 31-35 30.5-355 33 5
90-94 895-945 92 5 36-40 355-405 38 3
95-99 945-995 97 1 41-45 405-455 43 2

50 50

cf cf
Less than 59.5 0 Less than 10.5 0
Less than 64.5 2 Less than 15.5 7
Less than 69.5 3 Less than 20.5 16
Less than 74.5 8 Less than 25.5 31
Less than 79.5 20 Less than 30.5 40
Less than 84.5 38 Less than 35.5 45
Less than 89.5 44 Less than 40.5 48
Less than 94.5 49 Less than 45.5 50
Less than 99.5 50

Most patients fell into the 75-84 range.

: 2 B —

Frequency

Waiting Times

Blood Glucose Levels

Frequency

Frequency
=
)

Copyright © 2018 McGraw-Hill Education.
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Chapter 2 - Frequency Distributions and Graphs

12. continued

Waiting Times

Ten patients waited longer than 30

13. continued

Entrance exam scores

Cumukative relative frequency
o = = =
SR

=

=

1075

1165

1255 1345

The proportion of applicants who do not

f
0.29

0.25
0.16
0.14
0.09
0.00
0.02
0.02
0.00
0.00
0.04
1.01

crf
0

0.29
0.54
0.70
0.84
0.93
0.93
0.95
0.97
0.97

minutes. need to enroll in the development
program is about 0.74.
13.

Boundaries X, rf 14.

89.5-985 94 0.06 Boundaries X,
98.5-107.5 103 0.20 0.5-25.5 13
107.5-116.5 112 0.40 25.5-50.5 38
116.5-1255 121 0.26 50.5-755 63
125.5-134.5 130 0.08 75.5-100.5 88

1.00 100.5-125.5 113
125.5-150.5 138
crf 150.5-175.5 163
Less than 9.5 0 175.5-200.5 188
Less than 98.5 0.06 200.5-2255 213
Less than 107.5 0.26 2255-250.5 238
Less than 116.5 0.66 250.5-275.5 263
Less than 125.5 0.92
Less than 134.5 1.00
e Entrance examscotes Less than 0.5
:::ﬁ Less than 25.5
g ::ﬁ — Less than 50.5
ETIY W wes ms oo Less than 75.5
e e scores Less than 100.5
_ Less than 125.5
=Z°ﬁ Less than 150.5
I Less than 175.5
E DDD;i | Less than 200.5
S A Less than 225.5
Less than 250.5

Copyright © 2018 McGraw-Hill Education.

Less than 275.5

(differences in totals are due to rounding)

0.97
1.01
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Chapter 2 - Frequency Distributions and Graphs

14. continued

Bear Kills

Re lative frequency
=
¥

0.05 ,_|
T T T

0+ T T T T T T T T
e e Tt s BT L S B (e Sy - W
LR e R R R - RN DT DT A
D . R .§ B A

Numbers
Bear Kills

0.35

03
=

g 025
H

g 02
-

go01s
3

in

0.05

0

13 38 63 83 113 138 163 188 213 238 263
Numbers
BearKills

12
=
z

04

ulative relative frequen
o
o

Cumi

05 255 505 755 100512551505 17552005 22552505 2755

Numbers

15.

Boundaries X,, 1f
0.5-43.5 22 0.48

435-865 65 034
86.5-129.5 108 0.06
129.5-1725 151 0.08
172.5-2155 194 0.02
215.5-258.5 237 0.00
258.5-301.5 280 0.00
301.5-344.5 323 0.02
1.00

Copyright © 2018 McGraw-Hill Education.

15. continued

crf
Less than 0.5 0
Less than 43.5 0.48
Less than 86.5 0.82
Less than 129.5 0.88
Less than 172.5 0.96
Less than 215.5 0.98
Less than 258.5 0.98
Less than 301.5 0.98
Less than 344.5 1.00

Railroad Crossing Accidents

Rektive frequency

—
03 565 3 ns 53 85 305
NNNNNN
Railroad Crossing Accidents
06
705
S04
g
£Eos
£
Zo02
EET
ol g
65 108 151 194 237 280 33
Number
Railroad Crossing Accidents
g12
g
;!
b
308
306
g
204
B
H
g o+
05 435 865 1295 IT25 2155 2585 3015 3445
Number

Boundaries X rf
39.85-42.85 41.35 0.06
42.85-45.85 4435 0.06
45.85-48.85 47.35 0.16
48.85-51.85 50.35 0.16
51.85-54.85 53.35 0.39
54.85-57.85 56.35 0.16

0.99

(difference is due to rounding)
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Chapter 2 - Frequency Distributions and Graphs

16. continued

crf
Less than 39.85 0
Less than 42.85 0.06
Less than 45.85 0.12
Less than 48.85 0.28
Less than 51.85 0.44
Less than 54.85 0.83

Less than 57.85 0.99
(difference is due to rounding)

NFLSalaries
045
04

035

gos
3 02

Eo1s

0.05

The distribution is negatively or left-

skewed.

NFL Salaries

50.3:
Millions of dollars

NFL Salaries

Cumulative relative frequency
SR8 & -0

4885 5185 5485

Millions of dollars

-
5
Ir

17.

Boundaries X, rf
355-405 38 0.23

40.5-455 43 0.20
455-50.5 48 0.23
50.5-555 53 023
55.5-60.5 58 0.10

0.99*

*due to rounding

17. continued

crf
Less than 35.5 0.00
Less than 40.5 0.23
Less than 45.5 0.43
Less than 50.5 0.66
Less than 55.5 0.89
Less than 60.5 0.99

Home Runs
025

Relative Frequency

355405 405453 45.5-505 50.5-555 55.5-60.5
Home Runs

The graph is fairly uniform, except for
the last class in which the relative

frequency drops significantly.

Home Runs

Relative Frequency
o o o
s 2 L 2 L
S = o6 O

=)

12 Home Runs

353 405 45.5 50.5 555 60.5
Home Runs

18.

Boundaries X, rf
11.5-195 155 0.175

19.5-27.5 235 0425
27.5-355 31.5 0.250
35.5-435 395 0.100
43.5-51.5 475 0.025
51.5-59.5 555 0.025

1.000

Copyright © 2018 McGraw-Hill Education.
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18. continued 19. continued

crf cf
Less than 11.5 0.000 Less than 21.5 0
Less than 19.5 0.175 Less than 24.5 1
Less than 27.5 0.600 Less than 27.5
Less than 35.5 0.850 Less than 30.5
Less than 43.5 0.950 Less than 33.5 10
Less than 51.5 0.975 Less than 36.5 15
Less than 59.5 1.000 Less than 39.5 18

Less than 42.5 20

Proteinin Food

Proteinin Food

t
Cumubtive Frequency
i

Proteinin Food

7o 20.
::02 a. 0
é : b. 14
E W s s s 4 s c. 10

d. 16

The histogram is positively skewed.

21.

19. Boundaries X, f
Limits  Boundaries X f 468.5-4955 482 6
22-24 215-245 23 1 495.5-522.5 509 15
25-27 245-275 26 3 522.5-549.5 536 10
28-30 275-305 29 O 549.5-576.5 563 7
31-33 30.5-335 32 6 576.5-603.5 590 6
34-36 335-365 35 5 603.5-630.5 617 6
37-39 365-395 38 3 50
40-42 395-425 41 2

20
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21. continued 1. continued
f Employees
Less than 468.5 0 Intel 7:|
Less than 495.5 6 i —
g Xeox [ ]
Less than 522.5 21 s ]
Less than 549.5 31 B | )
LeSS than 576'5 38 o 50 100 150 200 250 300 350 400
Less than 603.5 44
Less than 630.5 50 2.
f
Wendy's $8.7
Average Mathematics SAT Scores
. KFC 14.2
%1: Pizza Hut 9.3
£
: Burger King 12.7
Subway 10.0
Average Mathematics SAT Scores
iz Fast-food Sales
12 16
S 1;, T
i 3 i 12
s S 10
4 E 8
2 E 5
o =
48 309 336 - 36 390 61 F 3 | I ‘ ‘ I
Wendy's KFC PizzaHut BurgerKing  Subway
EXERCISE SET 2-3
Fast-food Sales
1 ] 2 4 6 g 10 1 14 16

Wendy's

f KFC

Pizza Hut

IBM 380 BorgerKing !
Subay —
Hewlett Packard 302 Sales(in billions of dollars)
Xerox 147
Microsoft 128 3.
Intel 1 07 Gulf Coastlines
900 -
300 -
700 4
i 600
Employees £ 500
100 2 4o
350 @ 300 4
300 200 -
250 100
00 ] ! ]
b Florida  Louisiana  Texas  Alsbama  Mississippi
150
100
: i
04 . . . . .
BM Heuwlett Xerox Microsoft Intel
Packard
Company
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Roller Coaster Mania
700
600
§
£
ER
300
200
100
1
0 + F 1
North  Euope  Asia South  Australia  Africa
America America

On line Spending

Billions of dollars
=
s

2014 2015 2016 2017 2018 2019
Year

There is a steady increase over the

years.

Violent Crimes
15,00,000

14.50,000
14,00.000
13,50,000
13,00,000
12,50,000

Number

12,00,000
11,50.000

11,00,000
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Year

Crime decreased between 2001 and
2004, increased between 2004 and
2006, then decreased steadily from
2007 to 2010.

Licensed Drivers 70 and Older

Millions

1982 1992 2002 2012
Year

Copyright © 2018 McGraw-Hill Education.

Valentine's Day Spending

i w
100

There was an increase in spending
between 2007 and 2008 followed by a
decrease in spending between 2008
and 2009. Spending showed slight
increases in 2010, 2011, and 2012.

Number of Credit Cards

4 or more 0
20% ®2E%

2or3 1
34% 20%

More people have 2 or 3 credit cards.

10.
Personal Business 146 14.6%  52.56°
Visit friends or family 330 33.0% 118.8°
Work-related 225 22.5% 81.0°
Leisure 299 29.9% 107.64°
1000 100% 360°
Reasons for Travel
Personal
business
Leisure 4 6%

29.9%

Wisitfriendsor
relatives

Work-relat 335

22.5%

About % of the travelers visit friends or

relatives, with the fewest travelling for

personal business.
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11.

Source of Guns

Other

Gun or Pawn Shop 10%
14%

Street

Friend
38%

Family
24%

Guns from friends accounted for 38%

of the total usage.

12.

White 19% 68.4°
Silver 18% 64.8°
Black 16% 57.6°
Red 13% 46.8°
Gray 12% 43.2°
Blue 12% 43.2°
Other 10% 36.0°

Colors for Automobiles
Other

Gray 10 19%

12%

13.

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

The dotplot is somewhat positively skewed
and shows that the majority of the players
are between 21 and 30 years old. There are
2 peaks at 24 years old with 9 players, and
at 25 years old with 8 players. The dot plot
is positively skewed with a gap between 34
and 39.

Copyright © 2018 McGraw-Hill Education.

14.

.

. . . .
. . . . . . . . .
3 456 7 8 9 10 11 12 13 14 15 16 17 18

The number of teacher strikes ranges from
3 strikes to 18 strikes. The data clusters
between 7 and 10 strikes and between 13
and 15 strikes. There are three gaps in the
distribution and one peak at 7.

15.

.

.

.

.

o o

. e o o
. e o o .
. e o o .
. e o o o o o .
e o o o o o o o . .
e o o o o o o o . o o
e o o o o o o o e o o o o .
0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

The distribution is positively skewed. The

data peaks at experience year 4 and gaps

between the experience years of 7 to 9 and

13 to 15. The data clusters between years 0

to 7 and 9 to 13 with a peak at 25 minutes.

16.

....................

1112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

The commuting times range from 11

minutes to 33 minutes. The data clusters

between 17 and 31 minutes and gaps at 16

and 32 minutes.

17.
50000000 1 1 1 1 1 2222223444444 4
5/6 6 6 77 8 8 8 8 9

60 1 3 4

65 6

710 3

Most players in the club have hit 50 to 54

home runs in one season. The maximum

number of home runs hit is 73.
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18. 22. continued
Calories in Salad Dressings i . 0
. Time series gr.
0lo 000 0 e e series grap
1o o0 s f. Pareto chart
120 00000
13{0 0 0 0 O
1410 0 0 0 5 55 23
15(0 0 O
16[0 000 0 )
American Health Dollar
170 35
180 0 30
190 2
€20
B
g 15
10
19. ; ﬂ
] [
Lengths of Major Rivers st e R ;j:;f;‘;’n’;
South America Europe
alols 4 4 U.S. Health Dollar
0[5 5556 6 6 6 6 78 89
Government
421 00000O0O0Of1|.1 23 4 administration
76 s sI8 Other 7% yreing home
1|2 23.9% care
502 5.5%
3 rescription
913 drugs
10.1%
The majority of the South American rivers
. . Physicianand
are longer than those in Europe. Hospial Care clinical services
30.3% 20.3%
20.
) ) 24,
Math and Reading Achievement Scores
Math Reading Patents
1.20,000
99 9 755 2|5 1,00,000
& 80,000
986 32 1](6/1 1566729 e o
6 4 33 2/7/001 6 6 6 7 7 1738 ;“’D‘NH
20,000
810 o4 0 N o
. . & 3 roS S ks > <
The reading scores are somewhat higher L P P S o i ST
& \\-f &
than the math scores. o
21. Patents
lapan
a. Pareto chart 22.4%
b. Pareto chart
Germany
. 6.2%
c. Pie graph .
. . U"’t:‘igﬁmﬁ South Korea
d. Time series graph : 58%
Taiwan
e. Pareto chart canede 1%
f. Time series graph Mot isra\ _crine ngdom

0.9%

0.9% 13% 21%

22.

The bar graph is better since there are
. Time series graph

too many categories for the pie graph.

a
b. Pie graph
c. Pareto chart
d

. Pie graph
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25. The bottle for 2011 is much bigger
in area than the bottle for 1988. This
causes the eye to see a much bigger

difference than the actual difference.

26.

U.S. Population by Age

65 years and over

13.1%
Under 20years

2T%

21-64
59.9%

No. You need to subtract 13.1% from
73.0%to get 59.9%.

27.
Chicago Homicides

.__'__4‘\*‘——0

300 —=—as of June 29

—e—Homicides

2005 2007 2009 2011 2013
Year

There’s no way to tell if the crime rate

is decreasing by looking at the graph.

28.

Trip Reimbursement

Parking

= Meal
Transportation 534
538

565

Phone Usage
$95

Flight
§440

Note: Other graphs could be drawn to
illustrate this data.

Copyright © 2018 McGraw-Hill Education.

REVIEW EXERCISES - CHAPTER 2

Class f  Percent
Newspaper 10 20
Television 16 32

Radio 12 24

Internet 12 24
50 100

2.
Class f Percent
Sweden 7 21.9
Canada 6 18.8
Czech Republic 7 21.9
Russia 5 15.6
USSR 4 12.5
Finland 2 6.3
Slovakia 1 3.1
Total 32 100.1

Russia was part of the USSR, and the
Czech Republic and Slovakia were part of
Czechoslovakia, so it is hard to determine

which country should be credited with the

medals.
3.
Class f
11 1
12 2
13 2
14 2
15 1
16 2
17 4
18 2
19 2
20 1
21 0
22 1
20
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3. continued 5.
of Limits Boundaries  f
less than 10.5 0 53-185 52.5-1855 8
less than 11.5 | 186-318 185.5-3185 11
less than 12.5 3 319-451 3185-4515 2
less than 13.5 5 452 -584 451.5-5845 1
less than 14.5 7 585-717 5845-7175 4
less than 15.5 3 718 -850 717.5-850.5 2
less than 16.5 10 28
less than 17.5 14 of
less than 18.5 16 Less than 52.5 0
less than 19.5 18 Less than 185.5
less than 20.5 19 Less than 318.5 19
less than 21.5 19 Less than 451.5 21
less than 22.5 20 Less than 584.5 22
Less than 717.5 26
4. Less than 850.5 28
Limits Boundaries f
8 75-85 11 6.
9 85-95 10 Limits  Boundaries f
10 95-105 51-59 50.5-59.5 5

4
11 10.5-115 2 60-68 59.5-68.5 12
12 11.5-125 2 69-77 685-775 11
4
2
1

13 12.5-13.5 78-86  77.5-86.5 8
14 13.5-14.5 87-95 865-955 3
15 145-15.5 96-104 955-1045 2
36 41
cf cf
75-85 11 Less than 50.5 0
85-95 21 Less than 59.5 5
9.5-105 25 Less than 68.5 17
10.5-11.5 27 Less than 77.5 28
11.5-125 29 Less than 86.5 36
125-13.5 33 Less than 95.5 39
13.5-145 35 Less than 104.5 41

145-155 36
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7.

Limits Boundaries if
53-185 52.5-1855 0.29
186-318 185.5-318.5 0.39
319-451 318.5-451.5 0.07
452 -584 451.5-584.5 0.04
585-717 584.5-7175 0.14
718 -850 717.5-850.5 0.07

1.00
crf

Less than 52.5 0
Less than 185.5 0.29
Less than 318.5 0.68
Less than 451.5 0.75
Less than 584.5 0.79
Less than 717.5 0.93
Less than 850.5 1.00
8.

Limits  Boundaries rf

51-59 50.5-59.5 0.122

60-68 59.5-68.5 0.293

69-77 68.5-77.5 0.268

78-86 77.5-86.5 0.195

87-95 86.5-955 0.073

96-104 955-104.5 0.049

1.000
crf

Less than 50.5 0.000

Less than 59.5 0.122

Less than 68.5 0.415

Less than 77.5 0.683

Less than 86.5 0.878

Less than 95.5 0.951

Less than 104.5 1.000

Water fall Heights
12 4
10 q
> g
H]
£ o
2
-
g R
o
5251855 185.5-318.5318.5-451. 5451.5-584 5 584.5-717.5 T17 5-830.5
Hights (in feet)
Water fall Heights
12
10
z 8
H]
I
2
w4
2
0+ T T T T T T T
118 252 383 518 631 784
Hights (in feet)
Water fall Heights
30
§ 25
Fl
20
&
w 15
z
B
3 10
E
5 .
a5
0+ T T T T T 7 1
323 1833 3183 4313 5843 s 850.5
Heights (in feet)
Ages at Death of Vice Persidents
14
12
10
g
H
6
£
s
z I —
0
50.3 59.3 685 77.5 86.3 95.3 1045
Age
Ages at Death of Vice Persidents
14
12
10
g
g 8
g6
4
2
0+
35 64 ge 52 91 100
Ages at Death of Vice Persidents
15
40
£33
H
830
£as
£20
25
o

Cu

=
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11. 13.

Water fall Heights Non-Alcoholic Beverages
60
043 4
04 50
033 =
g 7
z 03 5 4
A B
g 025 =
3 02 e
& 013 g
2 01 P
5 S
0.03 4 —|— i
0 } 1
32.3-183.3 185.3-318.5318.5-451.5451.5.384.5 384.5-717.5 717.5-830.3 ;
Hights (in feet) Soft drinks Water Milk Coffee
Beverages
Water fall Heights
045 Non-Alcoholic Beverages

o
W
I
H

1

=

S —

Beverages

= §
o

Relative Frequency
=
=y

015 Water
01
0.03 Softdrinks
0+
Q 029 039 0.07 0.04 014 0.07 0 0 10 20 0 @ 50 60
Hights (in feet) Consumprion n galons)
Water fall Heights 14.
12
§ Calories of Nuts
g &l
g 250
= 08 2
2
Eos 200
2
zo4 g1
]
| 2
g 02 8 100
5
© 0+ ! . . ! ! . .
525 1853 3185 4515 5845 15 83035 0
Heights (in feet) .
Peanuts Almends  Macadsmia  Pecans Cashews
Ages at Death of Vice Persidents Calories of Nuts
035 |
03 Cashews ]
Eozs 1
g Pecans ]
g 02
H J
g 015 ‘
o0 4
€ 505 *'—l Almonds ]
. J
505 9.5 68.5 773 865 93.5 1045 Peanuts ]
A T T T T d
] 50 100 150 200 250

Calories

Ages at Death of Vice Persidents

"5 15.

£ oo
::r 2
2015
i Types of Crimes
0.05 60% 4
U
55 64 T e 2 o1 100 50%
¥
40%
E
H
5 0%
4
Ages at Death of Vice Persidents 20%
= 113,
gl 10% —'—‘
=
£45 0% 1 T
% Theft Buwrglary Motor Vehicle  Assault Bape &
. 06 Theft Homicide
204
B
302
Y
505 595 685 15 865 955 1045
Age
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16. 20.
Pet Care
" Mot offered any
] 14%
14
12 4 Don't Remember ‘ Yes
HEE 11% [N 38%
Z 5
2
84 Mo
; ] 7%
Veterinarian care  Suppliesand  Groomingand  Animal
medicine boarding purchases
21.
17.

2627 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49

Broadway Stage Engagements

The graph shows almost all but one of

46
45
4:1 .
¥ the touchdowns per season for Manning's
Eu
B career were between 26 and 33.
=
i3
36
35
e 22.
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Year . R
New Productions declined from 2005 D .. .
to 2006; then, it increased each year D
9 10 11 12 13 14 15 16 17 18 19 20 21 22

until 2008. There was a slight increase

in 2010 and 2012. The distribution is somewhat positively
skewed, and the majority of the CDs (27)
18. had between 9 and 15 songs on them.
High School Dropout Rate

12.0%

o .’k.—-\‘\-————l\‘\-—\._‘ 23

8.0%
; 0% 2012 3 6
21013 589 9

2.0%

00% +——————————————————— 2210 1 3 3 4 7

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Rex 2310 2 3 3 5 8 9
The dropout rate increased slightly 2416 8 9
from 2003 to 2004; then, it decreased 2514 4 6 8
slightly each year until 2008. There 26 12 3
was a slight increase in 2009 and
2013.
19.
Spending of College Freshmen
Shoes
Clothing g
11%
DR Electronics

7% S56%
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24. 16. Stem and leaf plot
17. Vertical or y

102 8 8

1113 18.

12 Class f Percent

13 H 6 24

142 4 A0S 20

15 M 6 24

16 C 8 32

1706 6 6 25

18 | 4 19.

19 | 2 Housing Arrangements

2005 9

21 0 Cond;zn;ﬁ'ln'lum HZU;;:E

partment

25 MabileHome =

The graphs are misleading because no =

scale is used on the x and y axes. So it is 20

impossible to tell the times of the pain

relief. Limits Boundaries f
1 05—-15 1

26. 2 1.5-25 5

The difference between payoffs appears 3 25-35 3

large, but is only 3%. The scale on the y 4 35—-45 4

axis may be truncated. 5 45-55 o)
6 55-65 6

CHAPTER 2 QUIZ ; 6575 )

1. False 8 7.5-85 3

2. True 9 85-95 4

3. False 30

4. True of

Z ;le:e less than 0.5 0

7 False lessthan 1.5 1

8. ¢ lessthan2.5 6

9. ¢ lessthan3.5 9

10.b less than 4.5 13

11.b less than 5.5 15

12. Categorical, ungrouped, grouped less than 6.5 21

13.5,20 less than 7.5 23

14. Categorical less than 8.5 26

15. Time series less than 9.5 30
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21.
jé'J
£
22.
Limits Xn Boundaries  f
0-214 107  -05-2145 20
215 -429 322 214.5-429.5 15
430-644 537  429.5-6445 5
645 - 859 752 644.5 - 859.5 5
860 1074 967 859.5-10745 2
1075 1289 1182 10745-12895 2
1290 - 1504 1397 1289.5-1504.5 2
51
of crf
Less than 0 0 0
Less than 214.5 20 0.39
Less than 429.5 35 0.68
Less than 644.5 40 0.78
Less than 859.5 45 0.88
Less than 1074.5 47 0.92
Less than 1289.5 49 0.96
Less than 1504.5 51 1.00
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0.39
0.29
0.10
0.10
0.04
0.04
0.04
1.00

23.

Energy Consumption of Coal

Frequency

m

25 2145 4205 6443 850.5 10745 12895 15045

re

Billions of BTU

Energy Consumption of Coal

Cumuhtive Frequency
P Y
= = 5 5 &8 2 2

107 32 537 752 967 1182 1397
Billions of BTU

Energy Consumption of Coal

035 2145 4205 6445 8503 10745 12895 15045

24.

Billions of BTU

Recycled Trash

300 4

_- e b ba
=
=

=
=

Tons (in millions)

|

Plastics
Glass

¥ ard waste
Aluminum
TIron/steel

Paper

25.

Paper Iron/steel Alumimum Yard waste Glass  Plastics

Recycled Trash
—
1
]
]
]
]
0 50 100 150 200 250 300 350
Tons (in millions}
Identify theft

Lostor
stolenitem
45%

Retail purchases
18%
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26.
Needless Deaths of Children
o
27
115 9
216 8
311 5 8 8 9
411 7 8
5/3 3 4
612 3 7 8
716 9
816 8 9
918
28.
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
29.

The bottles have different areas, so your

eyes will compare areas instead of heights.
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