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CHAPTER 1

Descriptive Statistics



1.1  Introduction






 

1.2  Basic concepts

1.3  Sampling schemes








1.4  Graphical representation of data








1.5  Numerical description of data

1.6  Computers and statistics

1.7  Chapter summary

1.8  Computer examples

Projects for Chapter 1

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
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.

1.2.3

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.

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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1.4.3

(a) Bar graph
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(b) Pareto graph
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(c) Pie chart
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1.4.5

(a) Bar graph
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(b) Pie chart
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1.4.7

(a) Pie chart
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(b) Bar graph

[image: image9.wmf]S

e

r

v

i

c

e

s

F

i

n

a

n

c

e

R

e

t

a

i

l

W

h

o

l

e

s

a

l

e

T

r

a

n

s

p

o

r

t

a

t

i

o

n

M

a

n

u

f

a

c

t

u

r

i

n

g

C

o

n

s

t

r

u

c

t

i

o

n

M

i

n

i

n

g

8

0

0

0

7

0

0

0

6

0

0

0

5

0

0

0

4

0

0

0

3

0

0

0

2

0

0

0

1

0

0

0

0

C

1

C

2

B

a

r

 

g

r

a

p

h


1.4.9

Bar graph
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1.4.11

(a) Bar graph
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(b) Pareto graph
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1.4.13
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1.4.15

( a ) Stem and leaf

Stem-and-leaf of SAT Mathematics scores N  = 20

Leaf Unit = 10

 1   4  7

 3   4  99

 8   5  00011

 10  5  22

 10  5  4455

 6   5  6667

 2   5  9

 1   6  0

(b) Histogram
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(c) Pie chart[image: image15.emf]4
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1.4.17
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Exercises 1.5

1.5.1
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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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1.5.5
(a)
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(a)
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1.5.9
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 21 data point (65.625%) fall within 1 SD, empirical rule = 68%
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(b) Frequency table

	Class
	Interval
	Frequency
	M​i
	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.
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