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Question 1.17 (p.23)

a) Add the counts and compute the percents for 
each age groupeach age group.

Ans: 10+97+70+36+14+5=232Ans: 10+97+70+36+14+5 232

1-18 19-24 25-35 36-50 51-69 ≥70
10/232
≈4.31%

97/232
≈41.48%

70/232
≈30.17%

36/232
≈15.52%

14/232
≈6.03%

5/232
≈2.16%



Question 1.17 (p.23)

b) make a bar graph of the percent.

 Categorical variables
 Bars do not touch Bars do not touch
 X-axis (Labels!)
 Y-axis (Labels!) Y axis (Labels!)



Question 1.17 (p.23)

c) Describe the distribution.

Ans: 1. right skewed (positive skewed)
2  Unimodal2. Unimodal



Question 1.17 (p.23)

d) Explain why your bar graph is not a 
histogramhistogram.

Ans: The age group classes do not have equal Ans: The age group classes do not have equal 
width.



Question 1.30 (p.26)

a) Why do you think we choose to measure 
emissions per person rather than total      2COp p
emissions for each country?

A  T t l  i i  ld l t t i l  b  

2

Ans: Totals emissions would almost certainly be 
higher for very large countries. For example, 
we would expect that even with great 
attempts to control emissions, China would 
have higher total emissions than the smallest 
countries in the data set.countries in the data set.



Question 1.30 (p.26)

b) Display the data of Table 1.6 in a graph.

Ans: many ways.
1  modified box plot1. modified box plot
2. histogram
3  stemplot3. stemplot



Modified box plot

 To detect potential outliers

 Interquartile range (IQR)

 The 1.5 x IQR criterion for outliers



Modified box plot
 Sort (total 48) Sort (total 48)

0.0  0.0  0.1  0.1  0.2  0.2  0.2  0.2  0.3  0.3  0.5  0.7  0.8  0.9  0.9  1.0  1.2  1.4  
1.7  1.8  2.3  2.5  2.5  2.8  3.6  3.7  3.8  3.9  3.9  4.6  4.8  5.1  6.1  6.8  7.3  7.6  
8.0  8.1  8.8  9.0  9.1  9.7 10   10.2 11  16.0 17.0 19.9

 M di (2 8 3 6)/2 3 2   Median=(2.8+3.6)/2=3.2, 
Q1=(0.7+0.8)/2=0.75
Q3=(7.6+8.0)/2=7.8

 Interquartile range (IQR)
IQR=Q3-Q1=7.8-0.75=7.05

 The 1.5 x IQR criterion for outliers5 Q o o ou
1.5 x IQR= 1.5 x 7.05 = 10.575
Q3 + 1.5 x IQR = 7.8+10.575 = 18.375 < 19.9

 Largest non-outlier observation: 17 0 Largest non outlier observation: 17.0
Smallest non-outlier observation: 0.0



Modified box plot



Question 1.30 (p.26)

 b) shape: right skewed 
center: mean=4 6; median=3 2 center: mean=4.6; median=3.2 
outliers: United States
spread: 0-19 9 (range=19 9  may not be spread: 0-19.9 (range=19.9, may not be 

the best measure of spread)
or 0-17 (apart from an outlier)or 0 17 (apart from an outlier)



Histogram
3 Steps (p 12) :3 Steps (p.12) :

 1  Divide the range of the table into classes  1. Divide the range of the table into classes 
of equal width.

 2. Make a frequency table.

 3. Draw a histogram.



Histogram
 1. Divide the range of the table into classes of equal width.  1. Divide the range of the table into classes of equal width. 

 2  Make a frequency table

19.9 0.0 1.99
10

width 
 

 2. Make a frequency table.

interval count interval count
[0, 2) 20 [10, 12) 3[0, ) 0 [ 0, ) 3
[2, 4) 9 [12, 14) 0
[4, 6) 3 [14, 16) 0
[6  8) 4 [16  18) 2

 3. Draw a histogram (Labels!)

[6, 8) 4 [16, 18) 2
[8, 10) 6 [18, 20) 1

g ( )



Stemplot
3 Steps (p 9) :3 Steps (p.9) :

 1.  Separate each observation into a stem consisting 
of all but the final (rightmost) digit and a leaf, the of all but the final (rightmost) digit and a leaf, the 
final digit. Stem may have as many digits as needed, 
but each leaf contains only a single digit.

 2. Write the stem in a vertical column with the 
smallest at the top, and draw a vertical line at the 
right of this column.

 3. Write each leaf in the row to the right of its stem, 
in increasing order out from the stem.



Stemplot
2 modifications (p 11):2 modifications (p.11):

 1  Split each stem (when fewer than 5  1. Split each stem (when fewer than 5 
stems).

 2. Trim (when too many stems).



Stemplot
 For our question: For our question:

1  original stemplot (20 stems)1. original stemplot (20 stems)
2. too many stems: trim ( 2 stems)
3  too few stems: split ( 10 stems)3. too few stems: split ( 10 stems)



Stemplot
b) Display the data of Table 1 6 in a stemplotb) Display the data of Table 1.6 in a stemplot

0 00000000000000011111
0 2222333330 222233333
0 445
0 6677
0 888999
1 001
1
1
1 67
1 91 9



Question 1.37 (p.27)

 1. gender in a large college class: 
Ans: cAns: c
Usually we assume it is a normal class. 

But you could also choose (b) as an 
answer for an unusual class.answer for an unusual class.



Question 1.37 (p.27)

 2. handedness: 
Ans: b. Ans: b. 
Because we would expect that right-handed 
students should outnumber lefties 

b t ti ll  (R d 10 t  15% f th  substantially. (Round 10 to 15% of the 
population as a whole is left-handed) 

But you could also choose (c) as an 
answer for an unusual class.



Question 1.37 (p.27)

 3. height: 
Ans: d  Ans: d. 
Because one would expect a fair amount of 
variation but no particular skewness to such variation but no particular skewness to such 
a distribution.



Question 1.37 (p.27)

 4. study length: a
Because it is reasonable to expect this to Because it is reasonable to expect this to 

be right-skewed (many students study little 
or not at all; a few study longer); y g )



Question

1. Calculate the sample means, sample medians, and 
sample standard deviations of the following two data 

l h h l f h d dsets. Please notice that each value of the second data 
set is obtained by multiplying the corresponding 
value of the first data set by -1 and then adding 3. 
Comment on the relationship between the two 
means, two medians the two standard deviations.

 Data set 1: 1  3  6  9  10;                 a a 3 6 9 0;
 Data set 2: 2  0  -3  -6  -7



Question

Data set 1: 1  3  6  9  10;

Using definitions:
a) sample mean

1

1 1 (1+3+6+9+10)=5.8
5

n

i
i

x x
n 

  
b) sample median=6



Question

c) sample standard deviation

2

1

1 ( )
1

n

i
i

x x
n 

 
 

2 2 2 2 21 [(1-5.8) +(3-5.8) +(6-5.8) +(9-5.8) +(10-5.8) ]
5 1


5 1

3.8






Question

Data set 2: 2  0  -3  -6  -7

The fi st a  sing definitions

Two ways:

The first way: using definitions

a) sample mean=-2 8a) sample mean= 2.8
b) sample median=-3
c) sample standard deviation≈3.8) p



Question

Data set 1: 1  3   6   9  10   -> x

The second way: using linear transformation!

Data set 1: 1  3   6   9  10   > x
Data set 2: 2  0  -3  -6  -7   -> y

each y value is obtained by first multiplying 
h  di   l  b  1 d h  the corresponding x value by -1 and then 

adding 3 

Linear transformation (a=3, b=-1)

3 ( 1)y x  3 ( 1)y x



Recap

Properties of linear transformations

y a b x  

mean(y) = a+b*mean(x)
median(y) = a+b*median (x)(y) ( )
sd(y) = |b|*sd(x)



Question
Data set 1: 1  3   6   9  10;Data set 1: 1  3   6   9  10;
Data set 2: 2  0  -3  -6  -7

sample 
mean

sample 
median

sample standard 
deviationmean median deviation

Data set 1 5.8 6 ≈ 3.8
Data set 2 a+b*5 8 a+b*6 ≈|b|*3 8Data set 2 a+b 5.8

=3-1*5.8
=-2.8

a+b 6 
=3-1*6
=-3

≈|b| 3.8
=1*3.8
=3.82.8 3 3.8



Question 1.111 (p.72)

A   di i i h  d  d di

Step 1  Symmetric or not

A strategy to distinguish mean, mode, and median:

Step 1. Symmetric or not.

Step 2. If symmetric: three values take the same point.
If non-symmetric:  
3 Steps:
(1) Find the highest peak: the mode.(1) Find the highest peak: the mode.
(2) Find the middle point: the median.
(3) The rest one: the mean. (mean always 

  f  h  di  d  h  l  il)moves away from the median towards the longer tail)



Question 1.111 (p.72)

Ans: 
a) Non symmetric: B: the median  C: the meana) Non-symmetric: B: the median. C: the mean.
b) Symmetric: A: the median. A: the mean.
c) Non-symmetric: B: the median  A: the meanc) Non-symmetric: B: the median. A: the mean.



Question 1.121 (p.74)

a) Z ≤ -1.9
b) Z ≥ 1 9  b) Z ≥ -1.9  
c) Z > 1.55
d) -1 9 < Z < 1 55  d) -1.9 < Z < 1.55  



Table A gives the area under the standard Normal curve 
to the left of any z value: cumulative proportion. 

To use table A, we must have a variable with a normal distribution 
whose mean is 0 and whose standard deviation is 1.



To calculate the area under the standard Normal curve to the right

of a z value: 2 waysof a z value: 2 ways

1. symmetrical Normal distribution

A   0 9901

2. The area to the right of z 

=1- the area to the left of z 

Area = 0.9901

Area = 0.0099

z = -2.33

area right of z = area left of -z 

area right of z   =                1               - area left of z







.0606 is the 
area under 
N(0,1) left of 
z = ‐1.55

.0287 is the area 
under N(0,1) left of 

z = ‐1.9



Question 1.121 (p.74)
a) Z ≤ 1 9  >check table A = 0287a) Z ≤ -1.9  ->check table A =.0287

b) Z ≥ -1.9  ->1-area(Z< -1.9)=1-.0287=.9713b) Z ≥ 1.9  >1 area(Z< 1.9) 1 .0287 .9713

c) Z > 1.55  ->area(Z < -1.55)=.0606

d) -1.9 < Z < 1.55  
( ) ( 9)-> area(Z < 1.55) - area(Z < -1.9) 

= [1-area(Z < -1.55)] - area(Z < -1.9) 
= 9394 0287= 9107= .9394-.0287=.9107



Question 1.124 & 1.125 (p.74)

Usually, 2 steps:
1) Standardize x to a Z-score using the 
f ll i  f lfollowing formula

xz 
z



2) Check Table A for the percentage 2) Check Table A for the percentage 
[But for some special cases, we can 

use “The 68-95-99.7 Rule”.]]



Recap: The 68-95-99.7 Rulep
All Normal curves N) share the same properties

 About 68% of all observations 
are within 1 standard deviation 
(of the mean ()

Inflection point

(of the mean ().

 About 95% of all observations 
are within 2  of the mean .

mean µ = 64.5     standard deviation  = 2.5

 Almost all (99.7%) observations 
are within 3  of the mean.

N(µ, ) =  N(64.5, 2.5)



Question 1.124 & 1.125 (p.74)
1 124 Ans:1.124 Ans: 70 100 2

15
xz 

 

   

using “The 68-95-99.7 Rule”, the answer is 2.5%.

130 100 2x  
1.125 Ans:

2
15

z 


  

i  “Th  68 95 99 7 R l ”  th   i  2 5%using “The 68-95-99.7 Rule”, the answer is 2.5%.



Question 1.126 & 1.129 (p.74)
1 126 Ans: 1.126 Ans: 
Tonya:  1320 1026 1.4067

209
xz 

 

  

Jermaine: 28 20.8 1.5
4.8

xz 

 

  

1.129 Ans:
Maria: 29 20.8 1 7083xz  

  Maria: 1.7083
4.8

z


  

1.7083 209 1026 1383xz x z  
       




