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Solutions 
1.  
a. The relevant population consists of all Americans.
b. The estimates for averages are based on sample data. 

2. The value 35 is the estimated average age of the population. It is both costly and time-consuming (likely impossible) to take a census of all video game players and compute the actual average age.

3.  
a. The population is all students enrolled in the accounting class.

b. The value 3.29 represents the population parameter since we are not choosing a sample but drawing results from the actual population.

4.  
a. The population is all recent college graduates with an engineering degree.  

b. No, the average salary is a sample statistic computed from a sample, not the population.

5.  
a. The population is all elderly people. The sample consists of 949 elderly people.
b. 22% and 17% represent sample statistics.


6. The data are cross-sectional data.
Note: Data will vary due to the nature of sampling. 

7. The data are time series data. 
Note: Data will vary depending on the date of retrieval. These data were retrieved July 2019.
	Date
	Adj. Close Price

	7/1/2018
	192.55

	8/1/2018
	195.72

	9/1/2018
	202.97

	10/1/2018
	172.33

	11/1/2018
	176.68

	12/1/2018
	169.36

	1/1/2019
	180.90

	2/1/2019
	182.49

	3/1/2019
	189.15

	4/1/2019
	202.28

	5/1/2019
	188.53

	6/1/2019
	206.52




8. The front page of the New York Times website is likely to be textual (written reports) with multimedia contents (photographs, etc.). The resulting data are unstructured in that they do not conform to a predefined row-column format. 

9. Data on price and fuel economy of small hybrid vehicles can be specified in a predefined row-column format, and therefore, are structured.
Note: Data will vary due to the nature of sampling. 

10. The data for Under Armour’s annual revenue are structured since they are specified in a well-defined row-column format. The data are time series data. 
Note: Data will vary depending on the date of retrieval. These data were retrieved July 2019.
	Year
	Annual Revenue 
(in $ millions)

	2018
	$5,193

	2017
	$4,989

	2016
	$4,833

	2015
	$3,963

	2014
	$3,084

	2013
	$2,332

	2012
	$1,835

	2011
	$1,473

	2010
	$1,064

	2009
	$856




11. The resulting data about online social media usage have a well-defined row-column format, and therefore, are structured. The data are cross-sectional data. 
Note: Data will vary due to the nature of sampling. 

12.  The resulting data about living accommodations and expenses have a well-defined row-column format, and therefore, are structured. The data are cross-sectional data.
Note: Data will vary due to the nature of sampling. 

13. 
	State
	Median Household Income in 2013–2017 ($)

	Alabama
	46,472

	Arizona
	53,510

	California
	67,169

	Florida
	50,883

	Georgia
	52,977

	Indiana
	52,182

	Iowa
	56,570

	Maine
	53,024

	Massachusetts
	74,167

	Minnesota
	65,699

	Mississippi
	42,009

	New Mexico
	46,718

	North Dakota
	61,285

	Washington
	66,174


         Source: http://www.census.gov/; Retrieved July 1, 2019.

These data are estimates for the period 2013–2017. The data are cross-sectional data. In this particular group of states, Massachusetts has the highest median income, whereas Mississippi has the lowest median income. Also, states in the North such as Massachusetts, Minnesota, and Washington tend to have higher incomes than Southern states. 
 
14. 
a. Numerical; discrete

b. Categorical

c. Numerical; continuous

15.  
a. Categorical

b. Numerical; continuous

c. Numerical; discrete

16. 
a. Nominal

b. Interval

c. Ordinal

17. 
a. Ratio

b. Ordinal

c. Nominal

18. 
a. Ratio

b. Interval

c. Ratio

19. 
a. Nominal scale; the values differ in name. 

b. 
	Major
	# of Students

	Accounting
	4

	Economics
	4

	Finance
	4

	History
	4

	Management
	5

	Psychology
	3

	Statistics
	3

	Undecided
	3



c. An inspection of the data shows that Management has the highest number of students whereas Psychology, Statistics, and Undecided have the lowest. 

20.  
a. Nominal

b. Interval; the observations for Year can be ranked, categorized, and measured when using this kind of scale. However, there is no true zero point so we cannot calculate meaningful ratios between years. 

c. Ratio; this type of scale is the strongest form of measurement. There is a true zero point which allows for the calculation of meaningful ratios between observations. 

21. 
a. The variable Sex is categorical whereas Income, Age, and Spending are numerical.  
b. The measurement scale is nominal for Sex and ratio for Income, Age, and Spending. Recall, that the nominal and ratio scales represent the least and most sophisticated levels of measurement, respectively. 

22. 
a. The variable Year is measured on the interval scale because the observations can be ranked, categorized, and measured when using this kind of scale. However, there is no true zero point so we cannot calculate meaningful ratios between years.  
b. The variable Quarter is measured on the nominal scale, even though it contains numbers. It is the least sophisticated level of measurement because if we are presented with nominal data, all we can do is categorize or group the data. 
c. The variable Vacation is measured on the ratio scale. It is the strongest level of measurement because it allows us to categorize and rank the data as well as find meaningful differences between observations. Also, with a true zero point, we can interpret the ratios between observations.

23.  
a. 
Name			Sold
Mercedes		02
Toyota			03
Ford			06
Hyundai		04 

b. 
Name,Sold
Mercedes,02
Toyota	,03
Ford,06
Hyundai,04 

c.  
<Data>
<Manufacturer>
 	<Name>Mercedes</Name>
	<Sold>2</Sold>
</Manufacturer >
<Manufacturer>
	<Name>Toyota</Name>
	<Sold>3</Sold>
</Manufacturer ><Manufacturer>
	<Name>Ford</Name>
	<Sold>6</Sold>
</Manufacturer >
<Manufacturer>
	<Name>Hyundai</Name>
	<Sold>4</Sold>
</Manufacturer>
</Data>

d. 
<table>
  <tr>
    <th>Name</th>
    <th>Sold</th>
  </tr>
  <tr>
    <td>Mercedes</td>
    <td>2</td>
  </tr>
  <tr>
    <td>Toyota</td>
    <td>3</td>
  </tr>
  <tr>
    <td>Ford</td>
    <td>6</td>
  </tr>
</tr>
  <tr>
    <td>Hyundai</td>
    <td>4</td>
</tr>
</table>

e. 
{
  “Manufacturer”: [
     {
       “Name”: “Mercedes”,
       “Sold”: “2”,
     },
     {
       “Name”: “Toyota”,
       “Sold”: “3”,
     },
     {
       “Name”: “Ford”,
       “Sold”: “6”,
     },
{
       “Name”: “Hyundai”,
       “Sold”: “4”,
     },

]
}

24.  
a. 
FirstName	LastName	Salary
Robert	Schneider	56000
Chun 		Zhang		52000
Sunil 		Banerjee	58000
Linda 		Jones		60000

b. 
FirstName,LastName,Salary
Robert,Schneider,56000
Chun,Zhang,52000
Sunil,Banerjee,58000
Linda,Jones,60000

c.  
<Data>
<Employee>
      <FirstName>Robert</FirstName>
      <LastName>Schneider</LastName>
	<Salary>56000</Salary>
</Employee>
<Employee>
      <FirstName>Chun</FirstName>
      <LastName>Zhang</LastName>
	<Salary>52000</Salary>
</Employee>
<Employee>
      <FirstName>Sunil</FirstName>
      <LastName>Banerjee</LastName>
	<Salary>58000</Salary>
</Employee>
<Employee>
      <FirstName>Linda</FirstName>
      <LastName>Jones</LastName>
	<Salary>60000</Salary>
</Employee>
</Manufacturer >

d. 
<table>
  <tr>
    <th>FirstName</th>
    <th>LastName</th>
    <th>Salary</th>
  </tr>
  <tr>
    <td>Robert</td> 
    <td>Schneider</td>
    <td>56000</td>
  </tr>
  <tr>
    <td>Chun</td> 
    <td>Zhang</td>
    <td>52000</td>
  </tr>
  <tr>
    <td>Sunil</td> 
    <td>Banerjee</td>
    <td>58000</td>
  </tr>
  <tr>
    <td>Linda</td> 
    <td>Jones</td>
    <td>60000</td>
    </tr>
</table>

e. 

{
  “Employee”: [
     {
       “FirstName”: “Robert”,
       “LastName”: “Schneider”,
       “Salary”: “56000”,
     },
     {
       “FirstName”: “Chun”,
       “LastName”:Zhang”,
       “Salary”: “52000”,
     },
{
       “FirstName”: “Sunil”,
       “LastName”:Banerjee”,
       “Salary”: “58000”,
     {
       “FirstName”: “Linda”,
       “LastName”:Jones”,
       “Salary”: “60000”,
     },
{

]
}

25. 
a. 
Year  India        China
2013  1278.56   1357.38
2014  1293.86   1364.27
2015  1309.05   1371.22
2016  1324.17   1378.67
2017  1339.18   1386.40

b. 
Year,India,China
2013,1278.56,1357.38
2014,1293.86,1364.27
2015,1309.05,1371.22
2016,1324.17,1378.67
2017, 1339.18,1386.40

26. 
a. 
Country	Happiness	GDP
Finland	7.769		45670
Denmark	7.600		57533
Norway	7.544		75295
Iceland		7.494		73060
Netherlands	7.488		48754

b. 
Country,Happiness,GDP
Finland,7.769,45670
Denmark,7.600,57533
Norway,7.544,75295
Iceland,7.494,73060
Netherlands,7.488,48754

27. 
a. 
Name			University
Bridget		Yale
Minori			Stanford
Matthew		Harvard

b. 
Name,University
Bridget,Yale
Minori,Stanford
Matthew,Harvard

c.  
<Data>
<Student>
 	<Name>Bridget</Name>
	<University>Yale</University>
</Student>
<Student>
 	<Name>Minori</Name>
	<University>Stanford</University>
<Student>
 	<Name>Matthew</Name>
	<University>Harvard</University>
</Student>
</Data>

d. 
<table>
  <tr>
    <th>Name</th>
    <th>University</th>
  </tr>
  <tr>
    <td>Bridget</td>
    <td>Yale</td>
  </tr>
  <tr>
    <td>Minori</td>
    <td>Stanford</td>
  </tr>
  <tr>
    <td>Matthew</td>
    <td>Harvard</td>
  </tr>

</table>

e. 
{
  “Student”: [
     {
       “Name”: “Bridget”,
       “University”: “Yale”,
     },
     {
                  “Name”: “Minori”,
       “University”: “Stanford”,
     },
{
                  “Name”: “Matthew”,
       “University”: “Havard”,
     },
]
}

28. 
a. 
<Data>
<Player>
     <Name>Michael Trout</Name>
     <Team>Angels</Team>
     <Salary>39000000</Salary>
</Player>
<Player>
     <Name>Bryce Harper</Name>
     <Team>Phillies</Team>
     <Salary>36500000</Salary>
<Player>
     <Name> David Price </Name>
     <Team>Red Sox</Team>
     <Salary>32000000</Salary>
</Player>
</Data>

b. 
<table>
  <tr>
    <th>Name</th>
    <th>Team</th>
    <th>Salary</th>
  </tr>
  <tr>
    <td>Michael Trout</td>
    <td>Angels</td>
    <td>39000000</td>
  </tr>
  <tr>
    <td>Bryce Harper</td>
    <td>Phillies</td>
    <td>36500000</td>
  </tr>
  <tr>
    <td>David Price</td>
    <td>Red Sox</td>
    <td>32000000</td>
  </tr>


</table>

c. 
{
  “Player”: [
     {
  “Name”: “Michael Trout”,
  “Team”: “Angels”,
  “Salary”: “39000000”,
     },
     {
  “Name”: “Bryce Harper”,
  “Team”: “Phillies”,
  “Salary”: “36500000”,
     },
{
  “Name”: “David Price”,
  “Team”: “Red Sox”,
  “Salary”: “32000000”,
     },
]
}

29. 
a. 
<Data>
<Business Profession>
     <Profession>Statistician</Profession>
     <Jobs>12600</Jobs>
     <Salary>84060</Salary>
</Business Profession>
<Business Profession>
     <Profession>Mathematician</Profession>
     <Jobs>900</Jobs>
     <Salary>103010</Salary>
</Business Profession>
</Data>

b. 
<table>
  <tr>
    <th>Profession</th>
    <th>Jobs</th>
    <th>Salary</th>
  </tr>
  <tr>
    <td>Statistician</td>
    <td>12600</td>
    <td>84060</td>
  </tr>
  <tr>
    <td>Mathematician</td>
    <td>900</td>
    <td>103010</td>
  </tr>
</table>

c. 
{
  “Business Profession”: [
     {
  “Profession”: “Statistician”,
  “Jobs”: “12600”,
  “Salary”: “84060”,
     },
     {
  “Profession”: “Mathematician”,
  “Jobs”: “900”,
  “Salary”: “103010”,
     },
]
}
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