Chapter 3 Averages and Variation

Section 3.1
_ Zx 156+161+152+---+157
1. Mean=Xx=—=
n 12
1876
T2
=156.33

The mean is 156.33.
Organize the data from smallest to largest.

144 148 152 153 156 157
157 157 161 16t 162 168

To find the median, add the two middle values and divide by 2 since there is an even number of values.

_157+157
- 2

Median =157

The median is 157.
The mode is 157 because it is the value that occurs most frequently.

A gardener in Colorado should look at seed and plant descriptions to determine if the plant can thrive and
mature in the designated number of frost-free days. The mean, median, and mode are all close. About half
the locations have 157 or fewer frost-free days.

E 11429454 +---+46

2. Mean=x=—=
n 12
_ 542
2
=45.17
The mean is 45.17. .

Organize the data from smallest to largest.

1l 29 41 46 46 46
47 49 54 54 59 60

To find the median, add the two middle values and divide by 2 since there is an even number of values.

46 +47

Median = =46.5

The median is 46.5.

The mode is 46 because it is the value that occurs most frequently.
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3. Meane 7o =X 1464152 +168+---+144
n 14

2342

"4

=1673

The mean is 167.3°F.

Organize the data from smallest to largest.

144 146 152 152 165 168 168
174 178 178 178 179 180 180

To find the median, add the two middle values and divide by 2 since there is an even number of values.

Median

_ 1681-174 - 171

The medianis 171°F.

The mode is 178° F because it is the value that occurs most frequently.

4. Mean = f=§1= [3410+7+---+8
n 18
111
T8
=6.2

The mean is 6.2.
Organize the data from smallest to largest.

2 2 2 3 3 4 4 4 5
7 7 7 7 8 8 10 13 15

To find the median, add the two middie vatues and divide by 2 since there is an even number of values.
. 5+7
Median = - =

The median is 6.

The mode is 7 because it is the value that occurs most frequently.

5. First organize the data from smallest to largest. Then compute the mean. median. and mode.
(a) Upper Canyon

[fifr]a]3[3]3]3]4]6]"]

Mean=.?=£=—=3.27

Median =3 (middle value)
Mode =3 (occurs most frequently)
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(b) Lower Canyon

O[T T[22 [6[7[¢[B]#]

N
+
N

Median =

2
Mode =1 (occurs most frequently)

(c) The mean for the Lower Canyon is greater than that of the Upper Canyon. However, the median and
mode for the Lower Canyon are less than those of the Upper Canyon.

(d) 5% of 14 is 0.7 which rounds to I. So. eliminate one data value from the bottom of the list and one
from the top. Then compute the mean of the remaining 12 values.

Now this value is closer to the Upper Canyon mean.

6. (a) First arrange the data from smallest to largest. Then compute the mean, median, and mode.

Mean=X —2—-@2-263
n 40
The mean is 26.3 yr.
Median = 23 : 26_ 255

The median is 25.5 yr.
Mode =25

The mode is 25 yr.
(b) The median may represent the age most accurately. The answers are very close.
Zx 93+80+15+---+13

n 12

_346
12
=28.83

7. (a) Mean= XY=

The mean is 28.83 thousand dollars.

18+19

(b) Median = =18.5

The median is 18.5 thousand dollars.

The median best describes the salary of the majority of employees, since the mean is influenced by
the high salaries of the president and vice president.
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(¢) Mean=Xx _.E: 15+25+14+---+13
n 10

173

10

=17.3

The mean is 17.3 thousand dollars.

16+18

Median = =17

The median is 17 thousand dollars.

(d) Without the salaries for the two exccutives, the mean and the median are closer. and both reflect the
salary of most of the other workers more accurately. The mean changed quite a bit. while the median
did not, a difference that indicates that the mean is more sensitive to the absence or presence of
extreme values.

8. (a) Mean = x_E_M_B_7t4
n 10 10

Median = ﬂ =
2

Mode =8 (occurs most frequently)

(b) Mean =f=§_w_119_1= 14.69
Median =8 (middle value)
Mode =8 (occurs most frequently)

(c) The mean is most affected by extreme values.

9. (a) Mean=X= Zt_w_g“lziﬂ
n

Median =15 (middle value)
Mode,=15 (occurs most frequently)
)
(b) Mean = ;_E_M:&=~_21: 24.56
" 9 9
Median =15 (middle value)

Mode =15 (occurs most frequently)

(¢) The mean is most affected by extreme values.

10. () Mean = ?__Z_A__ 52+33+---+1.8 _ 21.6 ~3.09
n 7 7
Median = 2.9 (middle value)

Mode =3.3 (occurs most frequently)
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q 1.9+7.7+---+5.1 88.2
(b) Mean=?f=§l=4 n = 2 =11.025
n

Median = ﬂ’z%—'g =6.75

Mode = 6.6 (occurs most frequently)

Data with first time omitted:

Median = 6.6 (middle value)
Mode = 6.6 (occurs most frequently)

The mean is very sensitive to extreme values.

2
11. (a) Mean=X= §=i23= 136.15
n 20

The mean is $136.15.
The median is $66.50.
The mode is $60.

(b) 5% of 20 is 1. Eliminate one data value from the bottom and one from the top of the ordered data. In
this case eliminate $40 and $500.

The 5% trimmed mean is $121.28.

Yes, the trimmed mean more accurately reflects the general level of the daily rental cost, but is still
higher than the median.

(¢) Median. The low and high prices would be helpful also.

12. (a) Since this data is at the ratio level of measurement, the mean, median. and mode (if it exists) can be
used to summarize the data.

(b) Since this data is at the nominal level of measurement, only the mode (if it exists) can be used to
summarize the data.

(c) Since this data is at the ratio level of measurement, the mean. median, and mode (if it exists) can be
used to summarize the data.

13. (a) Since this data is at the nominal level of measurement, only the mode (if it exists) can be used to
summarize the data.

(b) Since this data is at the ratio level of measurement, the mean, median, and mode (if it exists) can be
used to summarize the data.

(¢) The mode can be used (if it exists). If a 24-hour clock is used, then the data is at the ratio level of
measurement, so the mean and median may be used as well.

14. Discussion question.

[
N

. (a) If the largest data value is replaced by a larger value. the mean will increase because the sum of the
data values will increase, but the number of them will remain the same. The median will not change.
The same value will still be in the eighth position when the data are ordered.

(b) If the largest value is replaced by a value that is smaller (but still higher than the median), the mean
will decrease because the sum of the data values will decrease. The median will not change. The same
value will be in the eighth position in increasing order.

Copyright © Houghton Mifflin Company. All rights reserved.



264 Instructor's Resource Guide Understandable Statistics, 7th Edition

(c) If the largest value is replaced by a value that is smaller than the median, the mean will decrease
because the sum of the data values will decrease. The median also will decrease because the former
value in the eighth position will move to the ninth position in increasing order. The median will be the
new value in the eighth position.

16. Answers may vary. Some examples are
(a) 1 2 2 2 3
b) 1 2 2 2 13
(c) 1 1 5 5 5
(d) 1 2 4 5

wn

e -2 -1 0 1 2
17. Answers will vary according to data collected.

Section 3.2

1. (a) Range = largest value —smallest value
=58-4=54

The range is 54 deer/km?.

o<
F=Z-21 509
n 12

The sample mean is 20.9 deer/km’.

2 _Z(x-%) 24749
n-1 11

=225.0

The sample variance is 225.0.

s= \/s—z = ,/225.0 =15.0
The sample standard deviation is 15.0 deer/km’.,

® cv=2100=22100=71.8%
x 209
5is 71.8% of X.
Since the standard deviation is about 71.8% of the mean. there is considerable variation in the
distribution of deer from one part of the park to another.

2. (a) Range = largest value —smallest value

=78.6-17.8=060.8
The range is 60.8%.
__B_ 540.8 ~54.1
n 10

The mean is 54.1%.
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=377.78

) _Z(x-%) _3400
9

b
®) s n-1

The sample variance is 377.78.

=52 = B3T778 = 19.44
The standard deviation is 19.44%.

© cv=2100=2%100=359%
X 54.1

515 35.9% of x.

3. (a) Range=903-12.7=77.6
The range is 77.6%.

X= Eﬁ =—556'7 =557
n 10

The mean is 55.7%.

2
s (xo3)
(b) s2= (x-X) _4833 4y
n-1 9

The sample variance is 537.

s=s? =537 =23.17

The standard deviation is 23.17%.

© CV =i-100=23'l7

X J3.
sis 41.6% of x.

-100=41.6%

This CV is larger than the CV for geese. So, nesting success rates for ducks have greater relative
variability.

4. (a) Range=14.1-68=73

5
ﬂ-100=32.7%
9.1

S
I

Copyright © Houghton Mifflin Company. All rights reserved.



266 Instructor's Resource Guide Understandable Statistics, 7th Edition

(b) Range=31.0-19.1=11.9

7=2X_ 1829 .0,
n 7
—\2
S2=2(x—x) BT oo
n-1
s=+s2 = J19.79 = 4.45
cv=2.100=2% 100 = 17.0%
X 26.1

(c) More relatively consistent productivity at a higher average level.

5. (a) Pax CV =100 = 136, 9%
3 11.69
12.50
Vanguard CV——-100= S ol 100 = 222.8%
.

Pax World Balanced seems less risky.
(b) Pax: ¥-25=11.69-2(11.56)=-11.43
¥+25=11.69+2(11.56)=34.81
At least 75% of the data fall in the interval —11.43% to 34.81%.
Vanguard: X -2s =5.61-2(12.50) = -19.39
X +2s=5.61+2(12.50) = 30.61
At least 75% of the data fall in the interval ~19.39% to 30.61%.

The performance range for Pax seems better than for Vanguard (based on these historical data).

6. (a)-(c) Students verify results.

(d) The 3-year moving average has a much lower standard deviation.

7. (@) X- 25-11 01-2(2.17)=6.67
¥+2s=11.01+2(2.17)=15.35
We expect at least 75% of the cycles to fall in the interval 6.67 years to 15.35 years.
(b) X-45=11.01-4(2.17)=2.33
X+4s=11.01+4(2.17)=19.69

We expect at least 93.8% of the cycles to fall in the interval 2.33 years to 19.69 years.

8. (a) Results round to answers given.
(b) ¥-2s =730—2(l72) =386
x+25=730+ 2(172) =1074
We expect at least 75% of the years to have between 386 and 1074 tornados.
() X¥-35=730-3(172)=214
¥ +35=730+3(172)=1246
We expect at least 88.9% of the years to have between 214 and 1246 tornados.
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9. (a) Range =956-219=737

b “ = =
(b) s 5
s2 = 71202 =266.8

cv=2.100= 28,100 - 47.19
X 66.9
5is47.1% of X.
(d) ¥-25=566.9-2(266.8)=33
¥ +25=566.9+2(266.8)=1100
We expect at least 75% of the artifact counts for all such excavation sites to fall in the interval 33 to

1100.

(c)

10. ¥ =4.0, s=1.2 for indulgences.
¥-25=4.0-2(1.2)=16
T+25=4.0+2(12)=64
We would expect at least 75% of the Ps to fall in the interval 1.6% to 6.4%.

11. ¥ =9.3, s =2.6 for domestic routine.
X-2s =9.3—2(2.6)=4.l

Y+25=9.3+2(2.6)=14.5
We would expect at least 75% of the percentages of domestic routine artifacts at different sites to fall in

the interval 4.1% to 14.5%.

12, X=04. 5=0.1 for arms.
.?—25=0.4—2(0.1)=0.2

X+25=04+ 2(0.1) =0.6
We would expect at least 75% of the percentages of arms artifacts at different sites to fall in the interval

0.2% to0 0.6%.

Construction artifacts have the largest mean and the smallest CV. Therefore, construction artifacts have

13.
the highest average and lowest relative standard deviation.

14. The mean for arms artifacts is twice that of stable artifacts.

15. (a) Students verify results.

(b) Wal-Mart €V = 2100 =~ .100 = 2
T 52.03

Disney €V =2-100=228 100 = 3
E: 32.23

Yes, since the CV’s are approximately equal, they appear to be equally attractive.
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(c) Wal-Mart:
X-35=52.03-3(1.06) = 48.85
¥+35 =52.03+3(1.06) =55.21
Disney:
¥-35=32.23-3(0.98)=29.29
X+35=32.23+3(0.98)=35.17
The support is $48.85 and resistance is $55.21 for Wal-Mart.
The support is $29.29 and the resistance is $35.17 for Disney.

-100

||

16. CV =

P

x-CV
100
x-CV
5=
100
22(15)

=35

5
5 =0.033

17. Answers vary.

Section 3.3
L Class f X xf x-X (,\-—1’)2 (_\'—Y)2 f
21-30 260 255 6630 ~103  106.09 27,583.4
31-40 348 355 12,354 -0.3 0.09 313
41 and over 287 455 13.058.5 97  94.09 27,003.8
n=3 f =895 Y af =32,042.5 Y (x-%) f =54.619
S ZIH 320425 oo
n 895
2 -
sg_z(x—r) f=34619=61‘l
n-1 894
s=+/61.1=7.82
2| Class f x xf =% (x-%) (x-%) f
1-10 34 55 187 -106  112.36 3820.24
11-20 18 15.5 279 -0.6 0.36 6.48
21-30 17 255 4335 9.4 88.36 1502.12
31 and over 11 355 390.5 194  376.36 4139.96
n=Y f =80 Y xf =1290 T(x-%) f =9468.8
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%= ~16.]
n 80
—\2
N T(x-X)" f 94688 _ 119.9
n-1 79
s=119.9 =10.95
3. Class f x xf x-¥  (x-%) (x-3)f
8.6-12.5 15 10.55 15825  -505  25.502 382.537
12.6-165 20 1455  291.00  -1.05 1.102 22.050
16.6-20.5 5 18.55 92.75 2.95 8.703 43513
20.6-24.5 7 22.55 157.85 695 48303 338.118
24.6-28.5 3 26.55 79.65 1095  119.903 359.708
n=Yf=50 Yaf =779.5 S(x-7) f=11459
>
=2 TIP3 _ 154
n 50
T(x-7) /
2. T(x-X) f _L4s9 .,
n-| 49
s=234=48
| Class f x f  x-F  (x-¥) (x-%)° f
12-14 1 13 I3 735 54.0225 54.023
15-17 3 16 48 435 189225 56.768
18-20 8 19 152 -1.35 1.8225 14.580
21-23 2 22 44 1.65 2.7225 5.445
24-26 6 25 150 465  21.6225 129.735
n=%f=20 T af =407 3 (x~%) f =260.55
7229 207 _ o35
n 20
T(x-%Y f  [2605
go 2SS 26055, L0
n—1 V 19
cv =2100= 272100 = 18.2%
X 20.35
5.1 Class f X Xf xX-X (.\'-—f)2 (x—f)z f
18-24 78 21.0 1638.0 S18.12 32833 25610.1
25-34 75 29.5 2212.5 962  92.54 6940.8
35-44 48 39.5 1896.0 038  0.14 6.9
45-54 33 495 1633.5 1038 107.74 3555.6
55-64 33 59.5 1963.5 2038 415.34 13706.4
65-80 33 72.5 2392.5 3338 1114.22 36769.4
n=S f =300 T f =11,736 T (x-x) f =86,589
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go2¥ 173645 5
n 300
¥ = (x=3) f _ [86.589 =17.02
n— V299
cv =100 _ﬂ 100 = 43.5
X 39.12
6. Men:
Class f x o x-%  (x-x) (-3 f
0-24 560 12 6720 -15 225 126000
25-49 320 37 11840 10 100 32000
50-74 80 62 4960 35 1225 98000
75-99 40 87 3480 60 3600 144000
n=3 f=1000 ¥ xf = 27,000 ¥ (x-x) £ =400.000
co2d 27000
n 1000 27
, x—r) f (400000 20,01
n—
v=2. oo—ﬁ)—l 100 = 74.1%
X 27
Women:
Class f x f x-¥  (x-%) (x-3)° f
0-24 800 12 9600 -6 36 28800
25-49 170 37 6290 19 361 61370
50-74 20 62 1240 44 1936 38720
75-99 10 87 870 69 4761 47610
n=Y f =1000 % xf = 18,000 ¥ (x-%) f =176,500
c_ Ly 18000
n 1000
’ X) {176500 1320

X
n
v=3i. oo-——1329 100 = 73.8%
X 18

Copyright © Houghton Mifflin Company. All rights reserved.



Part V: Complete Solutions, Chapter 3 271

o« f xf 2 f
33 2 7 245
45 2 9 405
5.5 4 22 121.0
6.5 22 143 929.5
15 64 480 3600.0
8.5 90 765 6502.5
9.5 14 133 1263.5

10.5 2 21 2205

TF=200 Ixf=1580 Tx*f=12702
S Lo 1580 g
n 200
2 2
; 1580
SSx=E.\'2f—M=12.7O2—( ) =220
n 200
s=1’SSX =J@ =1.05
n-1 199
v =2.100= 22100~ 13.29%
X 79
8. x f "f J’zf
1 15 15 15
2 15 30 60
3 7 21 63
4 9 36 144
5 13 65 35
6 13 78 468
7 63 441
8 8 64 512
9 9 81 729
Y f=98 Txf =453  Txif=2757
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9. (a) x f xf X2f
1 3 3 3
2 7 14 28
3 6 18 54
4 5 20 80
5 4 20 100
6 2 12 72
7 0
8 1 8 64
9 2 18 162
10 1 10 100
X f=31 Lxf =123 3x%f=663
v=2¥ 128 _,q
n 31
2 2
J 123)°
Ssx=2x2f—(2"f) =663—( ) =175
n 31
5=J§"— = JE =2415
n-—1 30
(b) The results are the same.
10. x f A:f X2f
354 79 2796.6 99000
23.0 565 12995.0 2908885
29.4 136 3998.4 117553
38.3 103 39449 151090
61.5 400 24600.0 1512900
3f=1283 Xaf =48335 Ia’f=2,179,427

=_ >xf _ 48.335 =377
n 1283
2 2
48,335
§§, =% xzf - (EL) =2,179,427 —(—) =358.482.2

’ n 1283
2 _ SS, _ 358.482.2 <2796

n—1 1282
§=4279.6 =16.7

(Calculations may vary slightly due to rounding.)
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s f xf 2 f
2.8 145 406.0 11368
6.3 270 1701.0 107163
1.8 224 403.2 725.8
4.8 271 1300.8 6243.8
3.0 67 201.0 603.0
YF=977 Ixf=4012 Sx*f=19426

] 2
= _Z_\i _& =411
n 977
2 2
§S, =Salf CA) _19a26- L2 _r5y
n
2235 25150
n-1_ 976
=J3.02 =174
12. x f Af x?f
13 75 97.5 126.8
8.7 190 1653.0 14381.1
11.3 80 904.0 10215.2
5.9 51 300.9 1775.3
33 181 597.3 1971.1
Y =577 Xaf =35527 X x*f=28469

s=+11.45=3.38

X aw

Tw

92(0.25)+81(0.225)+93(0.225) +85(0.30)
1

13. Weighted average =

=87.65

Copyright © Houghton Miffiin Company. All rights reserved.



274 Instructor's Resource Guide Understandable Slatistics, 7th Edition

>oaw

14. Weighted average =

pRLY
_ 92(0.25)+81(0.25)+93(0.25) +85(0.25)
- 1

=87.75

The weighted average here is slightly greater than that in Problem 13. Since the weights are the same, we
could have computed the mean of the four scores directly.

15. Weighted average =

w
_9(2)+7(3)+6(1)+10(4)
- 243+1+4
85
10
=85
. 2 aw
16. (a) Weighted average = ”
_9(5)+7(2)+6(1)+8(3)
- 542+1+3
89
T
= 8.09
(b) Weighted average = 2 v
Tw
_8(5)+9(2)+5(1)+9(3)
B 5+2+143
90
1
=8.18

This athlete has the higher average rating.

17. Use the midpoints of the classes for x.

Weighted average = Z
w
_ 7(0.15)+11(0.39)+14(0.27) +16.5(0.19)
- 0.15+0.39+0.27 +0.19
=12.26

The weighted average is 12.26 Ib.
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18. Use the midpoints of the classes for x.
(a) Weighted average = L xw
Yw
_35 (0.26)+ 8(0.40)+ 13(0.34)
- 1

=8.53

> aw

(b) Weighted average =

W
~3.5(0.26) +8(0.40) +15.5(0.34)
- 1

=938
(c) Weighted average is sensitive to extreme values.

(d) Answers vary.

Section 3.4

1. 82% or more of the scores were at or below her score. 100% —82% = 18% or less of the scores were above
her score. Note: This answer is correct, but it relies on a more precise definition than that given in the text
on page 124. An adequate answer, matching the definition in the text would be: 82% of the scores were at
or below her score, and (100 — 82)% = 18% of the scores were at or above her score.

2. The upper quartile is the 75th percentile. Therefore, the minimal percentile rank must be the 75th.
3. No, the score 82 might have a percentile rank less than 70.
4. Timothy performed better because a percentile rank of 72 is greater than a percentile rank of 70.

5. Order the data from smallest to largest.
Lowest value = 0.52
Highest value =1.92
There are 16 data values.

Median = -(&:Oﬁ =0.875

There are 8 values less than (.875 and 8 values greater than 0.875.

" -
0 = 0.7_:0.73 ~0735
0, = L1310 s

IQR = 03 -0, =1.325-0.735 = 0.59
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Cost of Serving of Pizza

$

20 1.920

15
1.325

1.0
0.875
I 0735
0.5 0.520

6. Order the data from smallest to largest.

Lowest value =275
Highest value = 393
There are 16 data values.

3334337

Median =335

There are 8 values less than 335 and 8 values greater than 335.

2
0 = 316+3..2=319
2
0 = 353-;-357 =355

IQR=Q3-Q, =355-319=36

Calories in a Serving of

Cheese Pizza

Calories

400~ 393

375+

aso b 355
335

sa5r 319

300

275 - 275
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7. Order the data from smallest to largest.

Lowest value = 2
Highest value = 42

There are 20 data values.

23+23

Median = =23

There are 10 values less than the Q, position and 10 values greater than the Q, position.

8§+11 -
Q] = 2 '—'9.3

2
= 28+29 =985

IQR =03 -0, =285-9.5=19

Nurses' Length of

Employment (months)
Months
45
a0k 42
35
30 285
a5} 23
20
15+
10F 9.5
5k
ol 2

8. (a) Order the data from smallest to largest.
Lowest value =3
Highest value =72
There are 20 data values.

22+24

Median = 23

&~

There are 10 values less than the median and 10 values greater than the median.

15417

) =———=16
29+31

1QR=Q3—Q1 =30-16=14

Copyright © Houghton Mifflin Company. All rights reserved.



278 instructor's Resource Guide Understandable Statistics, 7th Edition

Clerical Staff Length of
Employment (months)

Months
80
70 L 72
60
50
40
30 30
20} fg
10}

ol 3

(b) The medians are the same (23) and the JQOR’s are similar. However, the distances from 0, to the
minimum value and from Q5 to the maximum value are greater here than in Problem 7.

9. Order each set of data from smallest to largest.
Suburban

Lowest value = 808
Highest value =1292

_992+1170

Median =]1081

There are five values above and five values below the median.

Q, =972
Oy =1216
IOR =1216-972 =244
Urban

Lowest value = 1768
Highest value = 2910

2107 +2356

Median =2231.5

There are five values above and five values below the median.

0, =1968
Q; =2674
IQR = 2674 -1968 = 706
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Auto Insurance premiums for Suburban and
Urban Customers (dollars)

3000 2910
2674
2500
2231.5
2000 I 1968
1768
15001~ 1292
i
1000 972
808
500~ suburban Urban

The entire box-and-whisker plot for urban is above that for suburban. Even the highest value for suburban
is less than the lowest value for urban. The suburban data is less variable than that of urban data.

10. (a) Order the data from smallest to largest.

Lowest value=35
Highest value =15

There are 50 data values.

Median =12710 _ 19
2
There are 25 values above and 25 values below the Q, position.
g = 9
Q3 = 12
IQR=12-9=3
High-School Dropout Percentage
by State
%
15+ 15
- 12
10 N 10
= 9
sL 5

{b) 7% is in the 1st quartile, since it is below Q.
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11. (a) Order the data from smallest to largest.

12,

13.

Lowest value =17
Highest value = 38

There are 50 data values.

24+24

Median = 24

There are 25 values above and 25 values below the Q, position.

Ql =22
Q3 =27
IQR=27-22=5
Bachelor's Degree Percentage
by State
%
40
38
35
30
27
- 24
22
201
17
5%

(b) 26% is in the 3rd quartile, since it is between the median and Q5.

(a)
(b)
(c)
(@

(e)
®

(a)
(b)

(o)

(d)

Yes: the data above the median has more spread.
Coca-Cola; the difference between the highest value and lowest value is greatest.
Coca-Cola; the distribution has the most spread.

McDonalds: McDonalds: the line representing the median is at a negative value which means more
weekly declines than weekly increases.

Disney: the sizes of the percentage increases are smaller than the others.
Coca-Cola: Coca-Cola; the percentage decreases of this stock are larger than the others.

California has the lowest premium since its left whisker is farthest to the left. Pennsylvania has the
highest premium since its right whisker is farthest to the right.

Pennsylvania has the highest median premium since its line in the middle of the box is farthest to the
right.

California has the smallest range of premiums since the distance between the ends of the whiskers is
the smallest. Texas has the smallest interquartile range since the distance between the ends of the
boxes is the smallest.

Based on the answers to (a)-(c) above, we can determine that part (a) of Figure 3-13 is for Texas. part
(b) of Figure 3-13 is for Pennsylvania, and part (c) of Figure 3-13 is for California.
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14. (a)

()]
()

(d)

15. (a)

(b)

(o)

(@)

Order the data from smallest to largest.
Lowest value = 4
Highest value = 80

There are 24 data values.

65466

Median =65.5

There are 12 values above and 12 values below the median.

61+62
1 = = 615
71+72
Q3 = = 715
Student’s Height (inches)
inches
80 80
L 715
70 65.5
80 61.5
50
40
30 -
20
10+ 4
0 —

IOR=0;-Q; =71.5-61.5=10

1.5(10)=15
Lower limit: O] —1.5(IQR)=61.5-15=46.5
Upper limit: 03 +1.5(IQR)=71.5+15=86.5

Yes, the value 4 is below the lower limit and so is an outlier; it is probably an error. Our guess is that
one of the students is 4 feet tall and listed height in feet instead of inches. There are no values above
the upper limit.

Assistant had the smallest median percentage salary increase since the bar in the middle of the box is
the lowest. Associate had the single highest salary increase since it has the highest asterisk.
Instructor had the largest spread between the first and third quartiles since the distance between the
ends of the box is greatest.

Assistant had the smallest spread for the lower 50% of the percentage salary increases since the
distance between the bar in the box and the maximum value is the smallest.

Professor had the most symmetric percentage salary increases because there are no outliers and the
bar representing the median is close to the center of the box.

Yes. if the outliers for the associate professors were omitted, that distribution would appear to be
symmetric.
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(e) Associate professor:
IQR =5.075-2.350=2.725
Q3 +1.5(IQR)=5.075+1.5(2.725) =9.16
Yes. since 17.7 is greater than 9.16, there is at least one outlier.
Instructor:
IQR =5.800-2.850=2.950
Q3 +1.5(IQR)=5.800+1.5(2.950)=10.23
Yes, since 13.4 is greater than 10.23, there is at least one outlier.

Chapter 3 Review
L@ x=25-85_1005
n 8
2
,’E(”‘_x) = ‘/7044 = 10063 =31.7
n—-1 7
cv =2100=17 100 28.9%
x 109.5
range = maximum value — minimum value
=142-73=69
® 7-=X-88l 110125
n 8
—\2
‘o T(x-%x) _ ’358.87 72
n—1 7
2
cv =5.100=—12_.100=6.5%
X 110.125

range = maximum value —minimum value
=120-100=20

(c) The means are about the same. The first distribution has greater spread. The standard deviation, CV,
and range for the first set of measurements are greater than those for the second set of measurements.

.ns ’)
2. (a) Mean= ,?:E: 1-9+2.8;. +72
n

8
=4.525
Order the data from smallest to largest.
19 19 28 39 42 57 172 86

Median = L;'“ﬁ =4.05

The mode is 1.9 because it is the value that occurs most frequently.

Copyright © Houghton Mifflin Company. All rights reserved.



Part V: Complete Solutions, Chapter 3

—\2
- 2.
by 5=y 2T =,’4 395 246
n-1 7
p)
cv =5.100=22 100~ 54.4%
¥ 2.525

Range = 8.6-1.9=6.7

3. (a) Order the data from smallest to largest.

Lowest value = 31
Highest value = 68

There are 60 data values.

Median

_45+45
)

=45

There are 30 values above and 30 values below the @, position.

70
65
60
S5
50
451
40
35+
30
25%-

0 = 40+40 =40
2
52
Q3=D":53=525

IQR =52.5-40=12.5

Percentage of Democratic Vote
by Counties in Georgia

(b) Class width=8

68

52.5

45
40

31

Class

X
Midpoint

f xf X2 f

31-38
39-46
47-54
55-62
63-70

345
42.5
50.5
58.5
66.5

11 379.5 13.092.8
24 1020 43.350.0
15 757.5 38,253.8
7 409.5 23,955.8
3 199.5 13,266.8

n=Yf=60 Tif=2766 Tx’f=131919

Copyright © Houghton Mifflin Company. Ali rights reserved.

283



284 Instructor's Resource Guide Understandable Statistics, 7th Edition

2 2
S8y =2.r2f—M= 131,919—(—60—)=4406.4

n

5= ,&z fi‘@?ﬁzg,m
n-1 59

I—2s=46.1—2(8.64)=28.82

X+25=46.1+2(8.64)=63.38
We expect at least 75% of the data to fall in the interval 28.82 to 63.38.

() x =46.15, s=8.63

Y aw

4. (a) Weighted average =
W

_ 92(0.05)+73(0.08)+81(0.08)+85(0.15)+87(0.15)+83(0.15)+90(0.34)
B 0.05+0.08+0.08+0.15+0.15+0.15+0.34

8577
1
=85.77

3w

(b) Weighted average =
w

_20(0.05)+73(0.08)+81(0.08)+85(0.15)+87 (0.15)+83(0.15) +90(0.34)
- 1

=82.17

5. Mean weight = % =156.25

The mean weight is 156.25 Ib.

6. x f xf .rzf
17 6 102 1734
32 20 640 20,480
47 52 2444 114,868
62 16 992 61,504
Tf=94 T =4178 Tx’f=198,586
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_Zof _ 478

The mean is 44.4 in.

2 2
) 4178
SS, =%’ f- CA) _ 198,586—(—94—) ~12,887
} n

2
oo ’SSx _ 12,887 ~118
n-1 93

The standard deviation is 11.8 in.

¥ ) 4
7. (2) Mean )T=z—- 10.1+6.24-- +57=?7-783

’ —\ ’26 913

(x

n

00-—211 100 = 29.6%
7.83

_§

x

Range = largest value —smallest value
=10.1-53=4.8

9 5
(b) Mean = E=&= ]0._+9.76+ +10.1 =396.7 ~9.95

n

o[BG3 foars
- n-1 V 5

cv =2.100=2%2 100~ 29%
X 9.95

=0.29

Range = largest value —smallest value
=103-9.6=0.7
(¢) Second line has more consistent performance as reflected by the smaller standard deviation. CV, and

range.

8. Order the data from smallest to largest.

Lowest value = 45
Highest value = 109

There are 70 data values.

80+80=80

Median =

There are 35 values above and 35 values below the Q, position.
Q=71
05 =84
IOR =84-71=13
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Glucose Blood Level After
12-Hour Fast (mg/100ml)

mg/100ml
110 109
100+
0 -
84
80} 80
70+ 71
60 |-
80
45
40%=
9, (a) x f -‘f fo
50 3 150 7500
61 7 427 26047
72 22 1584 114048
83 26 2158 179114
94 9 846 79524
105 3 315 33075
n=Xf=70  Txf=5480 T x’f=439,308
ro2¥ 3480 o0
n 70
) (5480)*
X
SS, =3 f- = 439,308 - =10302.3
n 70
255, _103023 o
n—1 69
s =\/.—s? =149 =]2.2

s 12.2
CV==100=——-100 =15.6%
X 78.3

(b) ¥-25=78.3-2(12.2)=539
Y¥+25=783+2(12.2)=102.7

We expect at least 75% of the glucose blood level measurements to fall in the interval 53.9 to 102.7.

10. X f X 2 f
4.6 304 13984 6432.64
12.0 52 624.0 7488.00
2.6 39 101.4 263.64
4.1 319 1307.9 5362.39
39 77 300.3 1171.17
TF=791 IS =3732 Tx*f=20718
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Xy 31324
n 791
(S ) (3732)°
SS, =Sl f -2 L 20,718~ =3110
n
2255 310 54,
n-1 790
s=+/3.94 =198

11. Weighted average = szw

_5(2)+8(3)+7(3)+9(5)+7(3)
N 2+3+3+5+3

1
16
=7.56

12. (a) Order the data from smaliest to largest.

Lowest value = 6
Highest value =16

There are 50 data values.

Median = 11

11+11 _
- -

There are 25 values above and 25 values below the (), position.

Q]=10
Q3=].3
IQR=0Q;-Q, =13-10=3

Soil Water Content
20

15

[3,]
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(b)

(0

13. (a)

(b)

Instructor's Resource Guide Undersiandable Statistics, 7th Edition

Class  Midpoint f X X2 f

6-8 7 4 28 196

9-11 10 24 240 2400

12-14 13 15 195 2535

15-17 16 7 112 1792
n=%f=50 ITx =575 Tx’f=6923

x= =22 115

n 50

Taf) 575)
SS, =X x1f EA) _6023-85) _305

n 50

S

s= Sx = mézzsz
n-1 49

¥-25=11.5-2(2.52)=6.46
¥+2s=11.5+2(2.52)=16.54
We expect at least 75% of the data to fall in the interval 6.46 to 16.54.

¥=1148: 5s=2.44

It is possible for the range and the standard deviation to be the same. For instance, for data values that
are all the same, such as 1, 1, 1, 1, 1, the range and standard deviation are both 0.

It is possible for the mean, median, and mode to be all the same. For instance. the dataset 1, 2.3, 3, 3,
4, 5 has mean, median, and mode all equal to 3. The averages can all be different. as in the data set 1,
2, 3, 3. In this case. the mean is 2.25, the median is 2.5, and the mode is 3.
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