Sociology 272:
Making Sense of Sociological Data

Problem Set 5/6
Due Tuesday, October 27th at 12pm 

Note that per the syllabus, assignments must adhere to the following guidelines to be considered for full credit:
· Be neat and organized
· Show work for ALL calculations and include SPSS output/tables for SPSS components
· Round decimal places appropriately (i.e., to 2 decimal places).
· Combine all problem set parts including calculations, work shown, and SPSS documentation, into a single PDF file that can be submitted to Dropbox.

Keep in mind that you may complete calculations by hand and scan them into a single PDF document to submit to Dropbox. If you decide to complete your problem set electronically, you must still be sure to show your work within the document to have your assignment considered for full credit. 

NOTE: Several of these questions/problems are adopted from your textbook (Healey & Donaghue, 2021). They are presented here for ease of access. 
Part A: The Standard Normal Distribution, Standardization and Z‐Scores

5.2.
1) Assume that the distribution of scores on a college entrance exam is normal, with a mean of 500 and a standard deviation of 100. For each of the following scores, find the equivalent Z-score, the percentage of the area above the score, and the percentage of the area below the score. (Note: You must show how you calculated your z-score, and draw a picture for each score to receive full credit. Please remember that the total area under the curve (i.e., % area above and % area below) should sum to 100%)
 

	 
	Z-Score
	% Area Above
	% Area Below

	650
	(650-500)/100 =1.5
	6.68%
	93.32%

	400
	(400-500)/100=-1.0
	84.13%
	15.80%

	375
	(375-500)/100=-1.25
	89.44%
	10.56%

	586
	(586-500)/100=0.86
	19.49%
	80.51%

	437
	(437-500)/100=-0.63
	73.57%
	26.43%

	526
	(526-500)/100=0.26
	39.74%
	60.26%

	621
	(621-500)/100=1.21
	11.31%
	88.69%

	498
	(498-500)/100=-0.02
	50.80%
	49.20%

	517
	(517-500)/100=0.17
	43.25%
	56.75%

	398
	(398-500)/100=-1.02
	84.61%
	15.39%


 

5.4. For a normal distribution where the mean is 50 and the standard deviation is 10, what percentage of the area is
a. above a score of 47?
P(X>47)=P(Z>(47-50)/10)=1-P(Z=-0.3)=1-0.3821=0.6179
b. below a score of 53?
P(X<53)=P(Z<(53-50)/10)=P(Z=0.3)=0.6179
c. between the scores of 40 and 47?
P(40<X<47)=P(((40-50)/10)<Z<((47-50)/10)=P(-1.00<Z<-0.30)=0.3821-0.1587=0.2234
d. between the scores of 35 and 65?
P(35<X<65)=P(((35-50)/10)<Z<((65-50)/10)=P(-1.5<Z<1.5)=0.9332-0.0668=0.8664
e. above a score of 72?
P(X>72)=P(Z>(72-50)/10)=1-P(Z=2.2)=1-0.9861=0.0139
f. below a score of 31 and above a score of 69?
P(31<X<69)=P(((31-50)/10)<Z<((69-50)/10)=P(-1.9<Z<1.9)=0.9713-0.0287=0.9426
g. between the scores of 55 and 62?
P(55<X<61)=P(((55-50)/10)<Z<((61-50)/10)=P(0.5<Z<1.0)=0.8643-0.6915=0.1729
h. between the scores of 32 and 47?
P(32<X<47)=P(((32-50)/10)<Z<((47-50)/10)=P(-1.8<Z<-0.3)=0.3821-0.0359=0.3462

3. 5.10. The average number of dropouts for a school district has been 305 per year with a standard deviation of 50. What is the probability that the number of dropouts next year will be
a. less than 250?
P(X<250)=P(Z<(250-305)/50)=P(Z=-1.1)=0.1357
b. less than 300?
P(X<300)=P(Z<(300-305)/50)=P(Z=-0.1)=0.4602
c. more than 350?
P(X>350)=P(Z>(350-305)/50)=1-P(Z=0.9)=1-0.8159=0.1841
d. more than 400?
P(X>400)=P(Z>(400-305)/50)=1-P(Z=1.9)=1-0.9713=0.0287
e. between 250 and 350?
P(250<X<350)=P(((250-305)/50)<Z<((350-305)/50))=P(-1.1<Z<0.9)=0.8159-0.1359=0.6803
f. between 300 and 350?
P(300<X<350)=P(((300-305)/50)<Z<((350-305)/50))=P(-0.1<Z<0.9)=0.8159-0.4602=0.3558
g. between 350 and 375?
P(350<X<375)=P(((350-305)/50)<Z<((375-305)/50))=P(0.9<Z<1.4)=0.9192-0.8159=0.1033

4. 5.12. To be accepted into an honor society, a student must have a grade-point average (GPA) in the top 10% of the school. If the mean GPA at the school is 2.78 and the standard deviation is 0.33, which of the following GPAs would qualify?
3.20,   3.21,   3.25,   3.30,   3.35

3.20-2.78)/0.33=1.27  89.9 th percentile 
(3.21-2.78)/0.33=1.30  90.32th percentile 
(3.25-2.78)/0.33=1.42  92.22th percentile
 (3.3-2.78)/0.33=1.58  94.29 th percentile 
(3.35-2.78)/0.33=1.73  95.82th percentile 

3.21, 3.25, 3.3, 3.35 will qualify for honor society

Part B: Sampling

1) For each of the following identify whether it refers to a sample statistic or a population parameter:
a. The mean age of Americans according to the 2020 census, which collects information on all Americans. Population parameter
b. The unemployment rate of U.S. adults, estimated by the government using a large sample. Statistic parameter
c. The percentage of South Carolinians opposed to the Affordable Care Act according to a poll of 1,500 adult South Carolina Residents. Statistic parameter
d. The mean annual income of Amazon employees, calculated using all employees’ end of the year pay stubs. Population parameter

2) The mayor of a large city has been talking about local mask ordinances and whether they should be extended throughout the city. The city’s newspaper uses letters sent to the editor to judge public opinion about the mask ordinance. Do these letters represent a random sample? Is this method the most accurate way to judge public opinion in the city? Why or why not?
I do not think these letters represent a random sample. This is because these letters only represent the people who read that specific paper and write to the editor. Every member of the population does not have an equal chance to give their input.
An alternative sampling method would be systematic sampling. This is when every Kth member of the population is used. For example, if the residents of the city were placed in alphabetic order, every 25 th person would be asked to give their input.

3) You have been asked to determine the likely percentage of students who support having fully remote (i.e., online) learning options at your school, and you want to take a random sample to make the estimate. State whether or not each of the following scenarios describes (or approximates) a random sample.  Explain your answers (e.g., by describing why it does or does not represent a random sample.
a. You email every 20th student based on a list of all CofC students.
Systematic sampling is similar to simple random sampling, but it is usually slightly easier to conduct. Every member of the population is listed with a number, but instead of randomly generating numbers, individuals are chosen at regular intervals.
b. You ask all students in your online Sociology 272 class.

In a simple random sample, every member of the population has an equal chance of being selected. Your sampling frame should include the whole population.

