Statistics – Sample Questions, Chapter 5
1.
State, in your own words, what the following terms mean

a) Frequency Distribution
A chart showing how frequent values of a variables occur in a sample or population. 
b) Contingency Table
A table with rows and columns, relating to variables. One variable specifies the possible rows, the other the possible columns.
c) Chi-Square
Chi-Square is a term we used to indicated a “chi-square test” for independence of variables.
d) p-value for Chi-Square test

It helps us to decide a chi-square test, i.e. to decide if two variables are independent or not.
e) row percentage

The percentage in a cell of a contingency table obtained by dividing the observed value in that cell by the row total and converting to percent.

f) column percentage

The percentage in a cell of a contingency table obtained by dividing the observed value in that cell by the column total and converting to percent.

g) expected value

The value to be expected if two variables were independent. It’s the (row total) * (column total) / (total total)”

h) rule of thumb for chi-square test

Rule of thumb for chi-square test says to only use the chi-squarre test if all expectedvalues are larger than 5.
i) two variables are independent

The distribution and values of one variable have nothing to do with that of the second variable.
2.
Decide if the following statements are true or false.

a) If the p-value of a Chi-Square test comes out 0.45, there is a relation between the two variables
FALSE
b) If an expected value in a contingency table is less than 5, and the p-value of a Chi-Square test is equal to 0.001, then the two variables are dependent

TRUE
c) To compute a contingency, or crosstabs, table in Excel you use the “Histogram” menu entry

FALSE – use the Pivot entry instead
d) The expected values tell you what entries are expected in the cells of a contingency, or crosstabs, table if the variables are assumed to be independent

TRUE
e) If you add up the column percentages across one row in a contingency, or crosstabs, table you get 100%.

FALSE
f) If you add up the row percentages across one row in a contingency, or crosstabs, table you get 100%.
TRUE
3.
A frequency table using percentages has been computed, using Excel, as follows:

	Category
	Frequency

	Less than 18
	10%

	19 to 45 years
	15%

	46 to 65 years
	65%

	66 or older
	

	Total
	100%


a)
What is the missing percentage?

10 + 15 + 65 + x = 100, so that x = 10%
b)
If we had a blind date setup with someone selected at random from the population from which the sample had been selected, what will be the most likely age of the person selected?

The most likely age group would be “45 – 65 years old
c)
Is this a homogeneous or heterogeneous distribution?

Homogeneous since most values cluster around the 46 yo 65 category.
4.
The table below shows a contingency, or crosstabs, table for variables “DEGREE” by “RACE” (not generated by Excel, but a contingency table none-the-less). Each cell lists three numbers: the count, the row, and the column percentage, but for one cell the percentages are blocked out.
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RACE OF RESPONDENT

WHITE BLACK OTHER Total
RSHIGHEST LT HIGH SCHOOL _ Count 316 103 29 448
DEGREE % within RS
HIGHEST DEGREE 70.5% 23.0% 6.5% 100.0%
% within RACE OF
RESPONDENT 13.5% 25.8% 19.2% 15.5%
HIGH SCHOOL Count 1283 213 7 1567
% within RS
HIGHEST DEGREE 81.9% 13.6% 45% 100.0%
% within RACE OF
RESPONDENT 547% 53.4% 47.0% 54.1%
JUNIOR COLLEGE  Count 159 24 4 187

% within RACE OF

% within RS
HIGHEST DEGREE 85.0% - 21% | 1000%
3

RESPONDENT 68% 26% 65%
BACHELOR Count 395 33 471
% within RS
HIGHEST DEGREE 83.9% 9.1% 7.0% 100.0%
9% within RACE OF
RESPONDENT 16.8% 10.8% 21.9% 16.3%
GRADUATE Count 194 16 14 224
% within RS
HIGHEST DEGREE 86.6% 71% 6.3% 100.0%
% within RACE OF
RESPONDENT 8.3% 4.0% 9.3% 7%
Total Count 2347 399 151 2897
% within RS
HIGHEST DEGREE 81.0% 13.8% 52% 100.0%

% within RACE OF

RESPONDENT 100.0% 100.0% 100.0% 100.0%





a) Which number is the count, the row, and the column percentage in each cell (in other words, is the top number to count, row, or column percentage, etc).

In each cell:
· Top number is the count

· Middle number is the row percent, because the middle numbers accross each row add up to 100

· Bottom number is the column percent, because the bottom numbers across each column add up to 100

b) Out of all Blacks, how many have a high school degree, in percent?

It’s the cell with 213 as count, 13.6% as row percentage, and 53.4% as column percentage. Since the question asks “of all black”, which go across a column, we need the column percent, so the answer is 53.4%

c) Out of all Whites, how many have a graduate degree?

As above, we are looking for a column percent, so the right answer is 8.3%

d) How many Blacks have at most a junior college degree (i.e. a junior degree, high school degree, or less than a high school degree), in percent?

At most junior degree would be junior degree (6.0%), high school degree (53.4%), or less than high school degree (25.8%), and the added-up figure is 85.2%
e) What are the blocked-out percentages?

Blocked out row percent (red)t: 85.0 + x + 2.1 = 100 so that x = 12.9%
Blocked out column percent (green): 25.8 + 53.4 + x + 10.8 + 4.0 = 100 so that x = 6.0%
5. Using Excel we have compute a contingency table for religious preference versus political opinion, using data from the “General Social Survey (GSS)”. Consider the entry in the cell for "Liberal and Catholic":

a. compute the row percentage of that cell

	 
	Protestant
	Catholic
	Jewish
	None
	Other
	 

	Liberal
	329
	160
	34
	132
	40
	695

	Moderate
	588
	274
	20
	102
	60
	1044

	Conservative
	658
	221
	14
	76
	31
	1000

	 
	1575
	655
	68
	310
	131
	2739


Row percentage 160 / 695 * 100 = 23.02%

b. compute the column percentage of that cell

	 
	Protestant
	Catholic
	Jewish
	None
	Other
	 

	Liberal
	329
	160
	34
	132
	40
	695

	Moderate
	588
	274
	20
	102
	60
	1044

	Conservative
	658
	221
	14
	76
	31
	1000

	 
	1575
	655
	68
	310
	131
	2739


Column percentage 160 / 655 =  24.42%
c. compute the expected value of that cell
	 
	Protestant
	Catholic
	Jewish
	None
	Other
	 

	Liberal
	329
	160
	34
	132
	40
	695

	Moderate
	588
	274
	20
	102
	60
	1044

	Conservative
	658
	221
	14
	76
	31
	1000

	 
	1575
	655
	68
	310
	131
	2739


Expected value = 166.20
d. use Excel to setup the table of expected values and compute the p-value using the Chi-Square test

	 
	Protestant
	Catholic
	Jewish
	None
	Other
	 

	Liberal
	329
	160
	34
	132
	40
	695

	Moderate
	588
	274
	20
	102
	60
	1044

	Conservative
	658
	221
	14
	76
	31
	1000

	 
	1575
	655
	68
	310
	131
	2739

	
	
	
	
	
	
	

	 
	Protestant
	Catholic
	Jewish
	None
	Other
	 

	Liberal
	399.64403
	166.20117
	17.254472
	78.660095
	33.240234
	695

	Moderate
	600.32859
	249.66046
	25.918949
	118.15991
	49.932092
	1044

	Conservative
	575.02738
	239.13837
	24.826579
	113.17999
	47.827674
	1000

	 
	1575
	655
	68
	310
	131
	2739

	
	
	
	
	
	
	

	chitest: p =
	2.44E-20
	
	
	
	
	


e. what is your conclusion based on the p-value computed before

p is virtually zero, so the two variables are related. Note that none of the expected values is less than 5.
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6.
To investigate whether a relation exists between affiliation with a particular political party and the opinion on gun permits we used Excel to create the following contingency, or crosstabs, table, showing row percentages.
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a)
Based on that table, do you think there is strong evidence that the two variables associated? Use common sense (which will likely be somewhat ambiguous), not mathematics
The independends split about evenly among “favor” and “oppose”, but of all who favor gun permits, there are more democrats than republicans, while among those that oppose gun permits a larger percentage is republican. I would therefore think there is a relation between the variables.
b)
Based on your answer, what would be an approximate p-value if we conducted a Chi-Square test? Again, no math, base your answer on part (a)
I would expect the p-value to be small
c)
Why could you not use the above table to compute expected values?

Because I need the raw, observed values. I can not use percentages because the entry in the “total total” cell is always 200, regardless of the actual observed values.
7.
Suppose a contingency table has been created from a survey questioning people about their sex (gender) and opinion on gun control. The (fictitious) table is as follows:

	
	For
	Against

	Female
	60
	40

	Male
	50
	80


a) Convert the table to a row percentage table

	 
	For
	Against
	Totals

	Female
	60.0%
	40.0%
	100.0%

	Male
	38.5%
	61.5%
	100.0%

	Totals
	98.5%
	101.5%
	 


b) Convert the table to a column percentage table

	 
	For
	Against
	Totals

	Female
	54.5%
	33.3%
	 

	Male
	45.5%
	66.7%
	 

	Totals
	100.0%
	100.0%
	 


c) Convert the table to a table of expected values

	 
	For
	Against
	Totals

	Female
	47.8
	52.2
	100.0

	Male
	62.2
	67.8
	130.0

	Totals
	110.0
	120.0
	230.0


d) Is any expected value less than 5?

As you can see, no (smallest expected value is 47.8

e) Compute the p-value using the Chi-Square test

Using Excel, we find: p = 0.0012

f) Interpret the p-value obtained before

The p-value is small, so I’d say the row and column variables are related (not independent), i.e. opinion is related to sex (or other way around)
































































































































































































































































































































































