
P a g e  | 1 

 

 

CHAPTER 1 
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Statistical software R is used for this book. All outputs and codes given are in R. R is a free 

statistical software, and it can be downloaded from the website: http://www.r-project.org 

Mathematical Statistics with Applications in R 2nd Edition Ramachandran Solutions Manual

Visit TestBankDeal.com to get complete for all chapters

https://testbankdeal.com/download/mathematical-statistics-with-applications-in-r-2nd-edition-ramachandran-solutions-manual/
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Exercises 1.2 

 

1.2.1 

The suggested solutions:  

For qualitative data we can have color, sex, race, Zip code and so on. For quantitative data we 

can have age, temperature, time, height, weight and so on. For cross section data we can have 

school funding for each department in 2000. For time series data we can have the crude oil 

price from 1995 to 2008. 

 

1.2.2 

The suggested solutions:  

For qualitative data we collect the frequency information of the data and we want to see the 

comparison by either bar chart or pie chart.  

For quantitative data we collect the numerical information of the data and we want to see the 

comparison by histogram distribution. 

For cross section data we collect different section data on the same time and we want to make 

comparison between them. 

For time series data we collect same type of data on different time spot and we want to see if 

there is any trend or pattern of this data with time shifting. 

 

1.2.3 

The suggested questions can be:  

1. What types of data the amounts are? 

2. Do these Federal Agency receive the  same amount of funding? If not, why? 

3. Which Federal Agency should receive  more funding? Why? 

 

The suggested inferences we can make are:  

1. These Federal Agency get different amount of money. 

2. There are big differences between funding the Agencies receive. 

 

1.2.4 

The suggested questions can be  

1. How does the funding changes for each agency through time? 

2. Should we change the proportion between the Agencies or not? 

3. Should we increase the total amount or not? 

 

The suggested inferences we can make is  

1. The total money tends to be the same. 

2. The proportion between the Agencies tends to be the same. 
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Exercises 1.3 

 

1.3.1 

Simple Random Sample: 

 Say we have a population of 1,000 students, and we want a sample of 100 students. 

Using software or a random table, we randomly select 100 out of the 1,000 students. We want 

the selection probability for all the students to be equal. That is no student is more likely to be 

selected than any other student. 

 

Systematic Sample: 

 Again, we have a population of 1,000 students, and we want a sample of 100 students. 

We need the sampling interval k = N/n = 10. Now, we need a random starting point between 1 

and k. Let say, we randomly select 4. This gives us the sample: 4, 14, 24, ..., 74, 84, 94. This 

sample of numbers will correspond to ordered list of students. 

 

Stratified Sample: 

 Suppose we decide to sample 100 college students from the population of 1000 ( that is 

10% of the population). We know these 1000 students come from three different major, Math, 

Computer Science and Social Science. We have Math 200, CS 400 and SS 400 students. Then 

we choose 10% of each of them Math 20, CS 40 and SS 40 by using simple random sample 

within each major. 

 

Cluster Sample: 

 Presume we have a population of 1,000 students clustered into 10 departments. For our 

sample of students, we will randomly select a subset from the 10 departments. Let say we 

randomly select 3 out 10 departments. Now, all the students on those 3 department become 

the sample from the population of students. 

 

Exercises 1.4 

 

1.4.1 

(a) Bar graph 
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(b) Pie chart
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1.4.2 
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(c) Pie chart
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1.4.3 

(a) Bar graph 
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(c) Pie chart
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1.4.4 

(a) Bar graph 
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1.4.5 

(a) Bar graph
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(b) Pie chart 
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1.4.6 

(a) Pie chart 
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(c) Pareto graph
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1.4.7 

(a) Pie chart 
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1.4.8 

(a) Bar graph
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1.4.9 
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1.4.10 
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1.4.11 

(a) Bar graph 
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1.4.12 

(a) Expenditure 
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1.4.13 
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1.4.14 

(a) Stem and leaf 
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(b) Histogram
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(c) Pie chart 
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1.4.15 
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(b) Histogram
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(c) Pie chart 
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1.4.16 

Frequency table 
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1.4.17 
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1.5.1 
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1.5.2 
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       

2 2 2 2

2

2

7.6257.5...5.3757.5
7.013

10

7.6257.013 7.57.013 ... 5.3757.013 7.57.013

101

.548

.548.0738

x

s

s

s

 
 

      






 

 

(b) 

 

 

 

1

3

6.625

7.5 7.625
7.5625

2

7.375

7.5625 6.625 .9375

6.625 1.5 .9375 5.21875

7.625 1.5 .9375 9.0312

   .

5

Q

Q

M

IQ

Ther

R

e ar

LL

e no outli

L

ers

L




 



  

  

  

  

 

1.5.3 

Given information: mean=6 , median = 4 , mode = 3 

We know that the value 3 can only be in the data twice. If not the median would be different 

than 4. This give us the following: 3, 3, x, y. Where x and y are the missing values. We 

introduce a system of equation to solve for x and y. 
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1.5.4 
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1.5.8 
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(e) 

33.105x  

 19.80,46.41xs  21 data point (65.625%) fall within 1 SD, empirical rule = 68% 

 2 6.49,59.72x s  31 data point (96.875%) fall within 2 SD, empirical rule = 95% 

 3 6.81,73.02x s  32 data point (100%) fall within 3 SD, empirical rule = 99.7% 
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(e) 8.34x   

 3.42,13.26x s  24 data point (60%) fall within 1 SD, empirical rule = 68% 

 2 1.5,18.18x s  40 data point (100%) fall within 2 SD, empirical rule = 95% 

 3 6.42,23.1x s  40 data point (100%) fall within 3 SD, empirical rule = 99.7% 
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1.5.13 
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(b) Frequency table 

Class Interval Frequency Mi Mi∙fi 

1 0-1.6 4 .8 3.2 

2 1.7-3.3 10 2.5 25 

3 3.4-5 9 4.2 37.8 

4 5.1-6.7 5 5.9 29.5 

5 6.8-8.4 2 7.6 15.2 

(c) Grouped data: 
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The results from the grouped data are similar to the actual data. 

1.5.14 

(a)  

 

30

1

30
22

1

1814
60.467

30 30

1
60.467 685.085

29

685. 26.1708 45

ii

i

i

x
x

s x

s





  

 

 






  

(b) Frequency table 

 

Class Interval Frequency Mi Mi∙fi 

1 0-20 1 10 10 

2 20-40 8 30 240 

3 40-60 6 50 300 

4 60-80 5 70 350 

5 80-100 10 90 900 



P a g e  | 24 

 

 

 

(c)  

Grouped data: 
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The results from the grouped data are similar to the actual data. 
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