
LECTURE 2
Questions

1. The set of all people you hope to generalize the findings of your study to is called the _________, and descriptive statistics for this set are indicated by symbols from the __________ alphabet. The subset of people you actually studied is called the __________, and descriptive statistics for this subset are indicated by symbols from the __________ alphabet.

2. Define descriptive statistics and inferential statistics. 

3. What are the strengths and limitations of statistics as compared with a case study?

4. Determine what type of data each of the following variables is, in terms of the nominal/ordinal/quantitative distinction and the discrete/continuous distinction:
a) year, e.g., 2011
b) type of medication 
c) severity of mental illness, rated as mild, moderate, or severe
d) number of students in a class
e) blood pressure
f) cost of tuition
h) hours of sleep you get
i) whether or not you eat breakfast
j) distance from home to school
k) all the cards in a deck
l) food items purchased
m) how much electricity usage a person got billed for on a given month
n) reaction time (i.e., how long it takes someone to react)
o) all possible directions shown by a compass needle
p) numbers on a hockey jersey 
q) U of Ottawa GPA, on a 10.0 scale  

LECTURE 3
Questions

1. a) What kind of data should be represented with a bar graph frequency distribution? 
b) What kind of data should be represented with a histogram?
c) What are the conventions for creating a frequency table?

2. What are the five potential problems that a frequency distribution lets you see before you go on to do calculations with your data, and what are the solutions to each problem? 

3. During the first meeting with a statistics class, the professor asks three questions: How many of you have anxiety about taking this class? How many of you feel relaxed? How many of you are not sure how you feel? Twenty-two students indicated they had some level of anxiety, 8 were relaxed, and 10 were not sure. Construct a graph for these data.

4. The following data represent a distribution of the number of days per week that students play sports.
1	7	1	3	7	7	0	2	1	3	5	4	
7	2	2	7	4	2	5	0	2 
a) Construct an appropriate frequency diagram or table
b) How many modes are present in this distribution? What would this suggest about our sample? 

5.  The following are reading comprehension scores for a third-grade class of 18 students:
5	3	5	4	5	5	4	5	2
4	5	3	5	4	5	5	3	5
a) Place the scores in a frequency distribution table.
b) Using your table, describe the number of modes, skew, and kurtosis of the distribution.

6. The following data represent the number of first cousins people have. 
	7	8	2	4	10	9	9	8	3	3	9
	6	5	4	5	4			
a) Construct a frequency distribution table.
b) Describe the number of modes.

7. Mental imagery has been proposed as potentially improving memory. In one study, two groups of participants were presented with a list of 20 words. One group was given instructions to use mental images to help them remember the words, and the second group was given no special instructions. After the list was presented, each participant was asked to recall as many words as possible. The scores for the two groups are as follows:
	Imagery Group

	18 
	19
	18
	17
	19

	12
	20
	17
	18
	18

	20
	18
	14
	19
	16



	No Instruction Group

	11
	12
	10
	12
	10

	13
	14
	9
	10
	13

	13
	11
	11
	14
	12



a) Describe the number of modes, kurtosis, and skew of each distribution.
b) Based on the appearance of the two distributions, what is the effect of using mental images on the level of performance for this memory task?

8. The following represent people’s favorite type of fruit, where
1 = gooseberries
2 = watermelon
3 = peaches
4 = strawberries
5 = apples
5	2	5	4	4	3	2	3	5	4	4	3	
a) Construct an appropriate frequency diagram
b) Describe the number of modes, skew, and kurtosis.

9. a) Organize the following data on “variable X” into a frequency table:
2.25  1.98  5.73  2.98  8.88  3.35  5.59  4.44  3.72  6.62  4.47  6.21  4.32  2.39  6.91  7.34  
4.66  5.23  9.34  7.65  4.38  3.78  8.45  
b) Describe the number of modes, skew, and kurtosis.

10. a) Organize the following data on variable “X” into a frequency table:
0.02  0.06  0.16  0.03  0.24  0.18  0.09  0.07  0.30  0.12  0.04  0.17  0.23  0.29  0.14  0.21  
b) Describe the number of modes, skew, and kurtosis.

11. a) Organize the following data on variable “X” into a frequency table:
10.1  15.4  13.5  16.8  15.6  15.2  11.3  14.9  15.3  15.1  13.4  12.5  15.7  12.8  13.2  15.5 16.9  15.6  14.1  15.2  14.6  16.3  15.5  14.8  15.9  15.7
b) Describe the number of modes, skew, and kurtosis.







LECTURE 4
1. Two scores, X and Y, are recorded for each of three participants. For these scores, find the value of each expression:

	Participant  
	X
	Y

	A
	3
	2

	B
	4
	1

	C
	2
	3

	
	
	



∑X
∑Y
∑XY
XY 
X+Y 
(X+Y)
(X+5)
X+5
(X-5)
X-5
(X+Y)2
(X+Y)]2
X/Y 
XY 
X5 
X)5 


2. For the following set of scores, find the value of each expression:

	X

	4

	-2

	0

	-1

	-4



a) ∑X
b) ∑X2
c) ∑(X + 3)
d) ∑ (X – 4)2

3. For the following set of scores, find the value of each expression:

X	Y
4	5
7	2
2	3
9	7

a) ∑(X-1)2
b) ∑(X2+Y2)
c) ∑(XY)2
d) ∑(X+Y)2


4. For the following data, compute 25 + (X)2 – (2+3)2 x 22 (where x means multiply)

X
2
4
6


5. For the following data, find the value of each expression:

X	Y
4	6
3	5
5	2
4	3


a) (which is the correlation between X and Y)

b)  (which is the variance of Y)

c)  (which is the slope of the line of best fit between X and Y)

6. Use the equations above to find the variance of Y, correlation, and slope for the following:

X	Y
5	3
9	7
2	4
4	1

7. For the following data, find the correlation and slope:

X	Y
3	8
6	4
9	6

8. For the following data, find the correlation and slope:

X	Y
6	7
2	1
11	4
5	8

9. For the following data, find the correlation, the variance of Y, the variance of X, and the slope:

X	Y
5	8
6	2
3	8
4	7
2	5




10. The following is an alternative way of computing the variance:


Use the same data as above for X, and show that this alternative formula produces the same result. 

X
5	
6	
3	
4	
2


QUIZ 1 (Lectures 2, 3, 4)
1. a) (1 point) Is the following true or false?	(-A)(-B)(-C)  = -ABC		
answer: true  (1 point)

b) (2 points) Solve for X:  21 = 16 – 2X
answer: -2.50  (2 points)




2. (6 points) For each of the following variables, indicate which data type it is closest to, in terms of the nominal/ordinal/quantitative distinction (circle the correct term) and also the discrete/continuous distinction (circle the correct term). 

a) A variable with the following levels: small, medium, large
nominal/ordinal/quantitative 		 discrete/continuous 

b) Your age (e.g., 20.25)
nominal/ordinal/quantitative 		 discrete/continuous 

c) Number of pets you’ve had 
nominal/ordinal/quantitative 		 discrete/continuous 

3. (3 points) For the following frequency distribution, use the correct technical terms to verbally describe the number of modes, the skew, and the kurtosis. 

					







4. a) (1 point) State one advantage that the statistical approach has in comparison with the case study approach. Use a brief phrase, no need to give too much detail.
b) (1 point) State one disadvantage that the statistical approach has in comparison with the case study approach.
5. a) (3 points) Define descriptive statistics.

b) (2 points) Define inferential statistics.

6. (10 points) What are the five potential problems that a frequency distribution lets you see before you go on to do calculations with your data, and what are the solutions to each problem? 


7. Two scores, X and Y, are recorded for each of three participants. For these scores, find the value of each expression:

Participant	X	Y

Sue		4	2

Dan		5	1

Mer		3	3


a) (2 points)



b) 

LECTURE 5
1. a) Why is the mean the most frequently used measure of central tendency?
b) Why is the median preferable to the mode when it can be obtained?
c) Under which circumstances is the mean either not advisable or not possible? 
d) When the mean is undesirable or not possible, how do you choose between the median and mode?
e) What kind of data – out of nominal, ordinal, quantitative – can the median be used for?
f) What kind of data – out of nominal, ordinal, quantitative – can the mode be used for?

2. Find the mean, median, and mode for the following samples of scores: 
a) 12, 10, 8, 22, 8
b) 10, 6, 11, 15, 11, 13
c) 1, 4, 3, 5, 4, 2, 4, 2, 5, 3

3. Is the mean a good measure of central tendency for this data? Find the mean whether or not you deem it to be appropriate.
	X
	f

	8
	2

	7
	3

	6
	5

	5
	10






4. Find the mean for the following frequency distribution (whether or not it’s appropriate).
	X
	f

	4
	4

	3
	7

	2
	10

	1
	23

	0
	8


5. The following are the birth weights of babies in kilograms. Determine the mean. 
X		f
5.00 – 5.99	2
4.00 – 4.99	20
3.00 – 3.99	60
2.00 – 2.99	16
1.00 – 1.99	2
0.00 - 0.99	1

7. Compute the mean for the following:
X		f
3.000-3.999	2
2.000-2.999	4
1.000-1.999	2

8. The following are reaction times to stimuli. Is it appropriate to obtain the mean?
	X
	f

	5.50-5.99
	4

	5.00-5.49
	10

	4.50-4.99
	4

	4.00-4.49
	3

	3.50-3.99
	10

	3.00-3.49
	5



LECTURE 6
1. What are the four uses of measures of variability that we discussed in class?

2. a) On the graph of a bell-shaped/normal distribution, one standard deviation from the mean falls at the “point of ______________” of the graph, where downward curvature switches to upward curvature.
b) On a normal distribution, ____% of the observations fall between the mean and one standard deviation below the mean. 

3. a) Describe the range of the following set of letter grades:
B  A  B  A  C  B  C  A  A  A  B  A  C  A  C  B  A  
b) In a 5 kilometer race, the fastest running time was 16 minutes and the slowest was 39 minutes. What was the range?  
c) During a week in winter, the temperature in degrees Celsius of the Ottawa Valley was as follows. Report the range. 
-5, -16, -17, -8, -4, +2, -8
d) During a week in spring, the temperature in degrees Celsius of the Ottawa Valley was as follows. Report the range. 
-3, -6, -2, 0, 5, 3, -1
e) A researcher is studying a sample of sensation-seeking males. She finds that their birthdays fall in the following months. What is the range in month of birth? 
December	March		December	November	January 	January	March		February	December	January	February
 
4. Why is the standard deviation often preferred to the range as a description of the spread of the data?

5. a) What type of data cannot be described by any of the measures of variability?
b) What type of data can be described by the range but not by the standard deviation or variance?

6. If the formula for sample variance had “n” in the denominator, it would inaccurately estimate the population variance. On average, would it underestimate or overestimate the population variance? Why?

7. Obtain the range, variance, and standard deviation for the following sample of scores representing the number of children women have: 
2, 0, 0, 0, 0, 2, 0, 2, 0

8. Obtain the range, variance, and standard deviation for the following population of 4 scores on a discrete variable: 6, 8, 0, 6. 

9. Obtain the range, variance, and standard deviation for the following population of five scores on a continuous variable:
9, 8, 5, 2, 1

10. Find the range, variance, and standard deviation of the following population data on a continuous variable.

	X
	f

	8
	2

	7
	3

	6
	5

	5
	9

	4
	1



11. Find the range, variance, and standard deviation of the following sample of birth weights.

X=Birth weight (kg)	f
5 – 5.99		2
4 – 4.99		20
3 – 3.99		60
2 – 2.99		16
1 – 1.99		2
0 - 0.99		1

12. 
a) A population of scores has µ = 50 and σ = 12. If you subtract five points from every score in the population, then what would the new µ and σ be? 
b) Imagine that you would like to move to a region that does not get much cooler than 15 degrees Celsius or much warmer than 25 degrees Celsius. You read an article saying that there’s a place where the mean annual temperature is 20 degrees Celsius, and the standard deviation is 2.5 degrees. Would this fit your criterion? 
c) In a competition with µ = 75, you obtain a score of X = 80 (assume that higher scores mean better performance). Would you prefer that the score distribution had σ = 2 or σ = 10? 
d) If your score in the above competition is X = 70, would you prefer σ = 2 or σ = 10? 

13. Find the range, variance, and standard deviation of the following sample of continuous scores:
X		f
2.00 – 2.45	5
1.50 – 1.95	3
1.00 – 1.45	4

14. Find the range, variance, and standard deviation for the following sample of continuous scores:
	X
	f

	5
	1

	4
	2

	3
	4

	2
	2

	1
	1





QUIZ 2 (Lectures 5, 6)
1. a) (2 points) Which measure of central tendency gets used the most often? Why?
b) (1 point) For a distribution shaped as shown below, which measure of central tendency would be most appropriate for describing it?

	






2. a) (1 point) On the graph of a bell-shaped/normal distribution, one standard deviation from the mean falls at the “point of _________________” of the graph, where downward curvature switches to upward curvature.
b) (1 point) On a normal distribution, _______% of the observations fall between the mean and one standard deviation below the mean. 

3. a) (1 point) Imagine that you would like to move to a region that does not get cooler than 10 degrees Celsius or warmer than 25 degrees Celsius the majority of the time. You read an article saying that there’s a place where the mean annual temperature is 20 degrees Celsius, and the standard deviation is 10 degrees. Would this fit your criterion? 

b) (1 point) In a competition with µ = 55, Roxanne obtains a score of X = 60 (assume that higher scores mean better performance). Would her score be more outstanding if the score distribution had σ=5 or σ=10? 

4. (1 point) Which measure(s) of variability would you use if you wanted to represent the degree of overlap between two variables? 

5. (1 point) If you chose the median as the most appropriate measure of central tendency, which of the four measures of variability that we covered in this course would you choose as the measure of variability?

6. (7 points) Compute the mean, median, and mode for the following data.

X		f			
5 		2			
4		5			
3		3			
2		4		

LECTURE 7

1. Suppose that for every client who drops out of therapy, there are three who stick with it. In addition, suppose that two out of ten clients abuse alcohol or some other substance. Assuming that drop-out and substance use don’t affect each other (i.e., assuming we have two random processes here), and that we have no other information about a client. 
a) What is the probability that the client will stick with therapy and not be a substance abuser? 
b) What is the probability that the client will stick with therapy or be a substance abuser, or both?
c) What is the probability that the client will stick with therapy or be a substance abuser, but not both?

2. Suppose it is known that 14% of applicants get into a particular medical school and 18% of applicants get into a particular law school. Assuming there is no relationship between getting into these schools, and that we lack any other information about an applicant who applied to both schools. 
a) What is the likelihood that they will get accepted to either school or both? 
b) What is the likelihood that they will not get accepted to either school?

3. In throwing two dice, what’s the probability of getting two sixes?

4. Suppose we define weather in terms of whether it is snowing or not, and we say that tomorrow the weather is 60% likely to be the same as the weather today. If it’s snowing on Monday, what’s the probability that it will snow Tuesday but then not snow on Wednesday?  

5. Suppose that you have two bins of marbles. In the first bin, for every 10 red marbles, there are 90 green marbles. In the second bin, for every 10 red marbles, there are 40 green marbles. If you take one marble out of each bin at random, what is the probability that you will be holding one red marble (i.e., not zero red marbles, or two red marbles, but exactly one)?

6. Suppose your likelihood of saying yes to going dancing is 60% if you said yes the last time you were invited. Similarly, suppose your likelihood of not going dancing is 60% if you didn’t go dancing the last time you were invited. If you did not go dancing the last time you were invited, what is the likelihood that you will go dancing next time, and again go dancing the time after that?

7. What is the probability of drawing a spade or a Jack from a deck of cards? 

8. What is the probability of drawing a face card from a deck of cards and rolling 3 or greater on a six-sided die?

9. Suppose that a class is composed of 22 females and 14 males. Of the 22 females, only 4 had no brothers or sisters, and 5 of the males were the only child in the household. 

a) If you select one male at random and one female at random, what is the probability of selecting at least one student who has at least one brother or sister?

b) If you select one student of any gender at random, what is the probability that the student will have at least one brother or sister?

10. In a playoff series, the probability the red team wins over the blue team is 3/5, and the probability the green team wins over the grey team is 4/7. What’s the probability that red wins and green loses?

11. A 5-digit PIN number can begin with any digit except zero, and the remaining digits have no restriction. If repeated digits are allowed, what’s the probability that the PIN will begin with the number 9 and end with the number 1?

12. Suppose two cards are drawn (without replacement) from a deck of cards. What’s the probability that the first card will be a black face card and the second card will be a diamond?

13. If a coin is flipped three times, what’s the probability that the first two flips are tails and the third flip is a head?

14. A bookcase contains 6 different psychology books and 12 different biology books. If you randomly select two books, what’s the probability that they will both be on psychology or both be on biology? 

Bonus question: Suppose the probability of winning the $10 prize in Lotto 649 is 10%. If you buy 5 tickets (with different numbers on each ticket), what is your probability of winning the $10 prize (on at least one of the tickets). 
Note: 
* If you want to compute the probability of A and B and C happening, simply do
p(A)p(B)p(C) 
* If you want to compute the probability of A and B and C and D happening, simply do
p(A)p(B)p(C)p(D)
* and so on


















LECTURE 2
Answers

1. population, Greek; sample, Latin

2. Descriptive statistics: the process of obtaining a single number, table, or diagram that summarizes a characteristic of the sample.
Inferential statistics: the process of determining how confident you can be that what you found in the sample can be generalized to the population. 

3. Pros:
Can be generalized
Cons:
Drops unusual cases and only gives what’s typical
Description is often less rich
Not very exploratory

4. a) year, e.g., 2011 – technically ordinal because of leap years (but very close to quantitative) & discrete
b) type of medication – nominal & discrete
c) severity of mental illness, rated as mild, moderate, or severe – ordinal & discrete
d) number of students in a class – quantitative & discrete
e) blood pressure – quantitative & continuous
f) cost of tuition – quantitative & discrete (there are no fractional cents)
h) hours of sleep you get – quantitative & continuous
i) whether or not you eat breakfast – nominal & discrete
j) distance from home to school – quantitative & continuous
k) all the cards in a deck – nominal & discrete
l) food items purchased – nominal & discrete
m) electricity usage billed for – quantitative & discrete
n) reaction time – quantitative & continuous
o) all possible directions shown by a compass needle – quantitative & continuous
p) numbers on a hockey jersey – nominal & discrete
q) U of Ottawa GPA, on a 4.0 scale – ordinal & discrete

LECTURE 3
1. a) qualitative, i.e., nominal & ordinal
b) quantitative
c) The conventions for creating a frequency table for ordinal or quantitative data:
- Have the lowest values at the bottom
- Have 5 to 15 class intervals
- Make all the class intervals of equal size
- Make the size of each class interval, from the exact lower limit to the exact upper limit, a multiple of 2, 5, or 10

2.
problem 1: impossible value
solutions: correct it, or drop it 
problem 2: outlier
solutions: drop it, or Winsorize it
problem 3: two modes 
solutions: analyze the two groups separately, or use nonparametrics
problem 4: excessive skew
solutions: transform, or use nonparametrics
problem 5: excessive kurtosis
solutions: convert variable to smaller number of levels, or use nonparametrics



3. f

20


10


            
Anxious	Relaxed	Not Sure	Initial feeling re stats.
The key thing to get right on this graph is to have the bars spaced apart, not adjacent to each other

4 a)
Number days of exercise	f
7				5
6				0
5				2
4				2
3				2
2				5
1				3
0				2
b) The distribution is bimodal, suggesting that there are two groups of students – those who do sports daily, and those who do not. 

5  a)
Reading comprehension	f
5				10
4				4
3				3
2				1
b) The distribution is unimodal, a bit leptokurtic, and negatively skewed.

6. a) 
Number of first cousins	f
10-11				1
8-9				5
6-7				2
4-5				5
2-3				3

The above is a bit more of a summary, but you could also do the following and still have fewer than 15 class intervals:
Number of first cousins	f
10				1
9				3
8				2
7				1
6				1
5				2
4				3
3				2
2				1

b) The distribution is bimodal (you would not talk about skew or kurtosis for a bimodal distribution). 

7. a) For the imagery group, the distribution is unimodal, reasonably mesokurtic, but somewhat negatively skewed. The distribution for the no-imagery group is unimodal, somewhat platykurtic, and roughly symmetrical. You may need to create graphs for yourself of the two distributions to see their shapes:

Imagery group
	X
	f

	20
	2

	19
	3

	18
	5

	17
	2

	16
	1

	15
	0

	14
	1

	13
	0

	12
	1



No instruction group
	X
	F

	14
	2

	13
	3

	12
	3

	11
	3

	10
	3

	9
	1



b) The imagery instructions seemed to produce higher memory scores.

8. a) 
Favourite fruit		f
watermelon		2			
peaches		3			
strawberries		4			
apples			3			
b) Mode = Strawberries. A description of the kurtosis and skew is inappropriate for this question as we are looking at a variable that is nominal. 

9. a) Below is a good way to organize the data into a table. Notice that the class intervals have the same numbers of decimal places as the data. 
Variable X	f
9.00 – 10.99	1
7.00 – 8.99	4
5.00 – 6.99	6
3.00 – 4.99	8
1.00 – 2.99	4
b) This distribution is unimodal, a little positively skewed, and fairly mesokurtic. 

10. a) 
Variable X	f
0.25-0.29	2
0.20-0.24	3
0.15-0.19	3
0.10-0.14	2
0.05-0.09	3
0.00-0.04	2
b) This distribution is unimodal, reasonably symmetrical, and platykurtic. 

11. a) 
Variable X	f
10.0-10.9	1
11.0-11.9	1
12.0-12.9	2
13.0-13.9	3
14.0-14.9	4
15.0-15.9	12
16.0-16.9	3
b) The distribution is unimodal, negatively skewed and leptokurtic.

LECTURE 4

1.
	X
	Y
	XY
	X+Y
	X+5
	X-5
	(X+Y)2
	X/Y
	X/5

	3
	2
	6
	5
	8
	-2
	25
	1.5
	.6

	4
	1
	4
	5
	9
	-1
	25
	4
	.8

	2
	3
	6
	5
	7
	-3
	25
	.667
	.4

	9
	6
	16
	15
	24
	-6
	75
	6.17
	1.80



∑X = 9.00
∑Y = 6.00
∑XY = ∑(XY) = 16.00
XY = (X)(Y) = (9)(6) = 54.00
X+Y = (X)+(Y) = 9 + 6 = 15.00
(X+Y) = 15.00
(X+5) = (3+5) + (4+5) + (2+5) = 24.00
X+5 = (X)+(5) = 9 + 5 = 14.00
(X-5) = -6.00
X-5 = (X)-(5) = 9 – 5 = 4.00
(X+Y)2 = (X+Y)2] = 75.00
(X+Y)]2 = (X+Y)](X+Y)] = (15)(15) = 225.00
X/Y = (X)/(Y) = 9/6 = 1.50
XY = XY) = 6.17
X5 = X5) = 1.80
X)5 = 9/5 = 1.80

2. 
	X
	X2
	X + 3
	X-4
	(X-4)2

	4
	16
	7
	0
	0

	-2
	4
	1
	-6
	36

	0
	0
	3
	-4
	16

	-1
	1
	2
	-5
	25

	-4
	16
	-1
	-8
	64

	a) ∑X = -3.00
	b) ∑X2 = 37.00
	c) ∑(X + 3) = 12.00
	
	d) ∑ (X – 4)2 = 141.00






3. 
	X
	Y
	X-1
	(X-1)2
	X2
	Y2
	X2+Y2
	XY
	(XY)2
	X+Y
	(X+Y)2

	4
7
2
9
	5
2
3
7
	3
6
1
8
	  9
36
1
64
110.00       
	16
49
4
81
	25
4
9
49
	41
53
13
130
237.00
	20
14
6
63
	400
196
36
3969
4601.00
	9
9
5
16
	81
81
25
256
443.00



4. 
25 + (2+4+6)2 – (5)2 x 4 
25 + 144 – 25 x 4
169 – 100 = 69



5. a) 

= 4

= 4







X	Y	X-	Y-		(X-)(Y-)		(X-)2	(Y-)2
4	6	0	2		0			0		4
3	5	-1	1		-1			1		1
5	2	1	-2		-2			1		4
4	3	0	-1		0			0		1




					(X-)(Y-) = -3	(X-)2 =2	(Y-)2 = 10	




= = = = -.67



b)= = 3.33 ... the 10 was computed for correlation

c) 
X	Y	XY		X2
4	6	24		16
3	5	15		9
5	2	10		25
4	3	12		16
		XY = 61	X2 = 66



= = = -1.50


6.

a) 

= 5

= 3.75







X	Y	X-	Y-		(X-)(Y-)		(X-)2	(Y-)2
5	3	0	-0.75		0			0		.563
9	7	4	3.25		13			16		10.563
2	4	-3	0.25		-0.75			9		.063
4	1	-1	-2.75		2.75			1		7.563




					(X-)(Y-)	(X-)2 	(Y-)2 
					= 15			= 26		= 18.752




= = = = .68



b)= = 6.25 ... the 18.752 was computed for correlation


c) 
X	Y	XY		X2
5	3	15		25
9	7	63		81
2	4	8		4
4	1	4		16
		XY = 90	X2 = 126





= = = = = .58


7. a) 







X		Y		X-	Y-	(X-)(Y-)		(X-)2	(Y-)2
3		8		-3	2	-6			9		4
6		4		0	-2	0			0		4
9		6		3	0	0			9		0


= 6		= 6				-6			18		8



= = -.50


b) 
X	Y	XY	X2
3	8	24	9
6	4	24	36
9	6	54	81
		102	126



=  = -.33


8.  a) 







X		Y		X-	Y-	(X-)(Y-)		(X-)2	(Y-)2
6		7		0	2	0			0		4
2		1		-4	-4	16			16		16
11		4		5	-1	-5			25		1
5		8		-1	3	-3			1		9


= 6		= 5				8			42		30



= = .23


b) 



X	Y	XY	X2
6	7	42	36
2	1	2	4
11	4	44	121
5	8	40	25
		128	186



=  = .19



9. 






X	Y	X-	Y-	(X-)(Y-)	(X-)2    (Y-)2	X2	XY
5	8	1	2	2		1	     4		25	40
6	2	2	-4	-8		4	    16		36	12
3	8	-1	2	-2		1	     4		9	24
4	7	0	1	0		0	     1		16	28
2	5	-2	-1	2		4	     1		4	10


= 4	= 6			-6		10	   26		90	114



a) 

=  

=  

= 
= -0.37


b)  

= 
= 6.50



c)  

= 
= 2.50


d)  

= 

=
= -0.60



10.
X	X2
5	25	
6	36	
3	9	
4	16	
2	4	
20	90





= = =  = = 2.50


QUIZ 1 (Lectures 2, 3, 4) – Answers
1. a) (1 point) Is the following true or false?	(-A)(-B)(-C)  = -ABC		
answer: true  (1 point)

b) (2 points) Solve for X:  21 = 16 – 2X
answer: -2.50  (2 points)




2. (6 points) For each of the following variables, indicate which data type it is closest to, in terms of the nominal/ordinal/quantitative distinction (circle the correct term) and also the discrete/continuous distinction (circle the correct term). 

a) A variable with the following levels: small, medium, large
nominal/ordinal/quantitative 		 discrete/continuous 

b) Your age (e.g., 20.25)
nominal/ordinal/quantitative 		 discrete/continuous 

c) Number of pets you’ve had 
nominal/ordinal/quantitative 		 discrete/continuous 
 (1 point each, for a total of 8 points)

3. (3 points) For the following frequency distribution, use the correct technical terms to verbally describe the number of modes, the skew, and the kurtosis. 

					unimodal, positively skewed, leptokurtic (3 points)







4. a) (1 point) State one advantage that the statistical approach has in comparison with the case study approach. Use a brief phrase, no need to give too much detail.
generalizable / describes what is typical / lets you estimate your confidence level /          likely to be more objective (1 point)
SAYING THAT IT’S BASED ON A LOT OF OBSERVATIONS IS NOT ENOUGH, IT’S IMPORTANT TO EXPLAIN WHY THAT IS A GOOD THING

b) (1 point) State one disadvantage that the statistical approach has in comparison with the case study approach.
does not represent unusual cases / often has less richness or depth / more hypothesis-driven, less useful as an exploratory method (1 point)

5. a) (3 points) Define descriptive statistics.
Obtaining a number, table, or diagram (1 point) that summarizes (1 point) across observations/sample/people/data (1 point).

b) (2 points) Define inferential statistics.
Determining how confident you can be (1 point) that you can generalize/extrapolate/etc. (1 point) from the sample to the population. 

6. (10 points) What are the five potential problems that a frequency distribution lets you see before you go on to do calculations with your data, and what are the solutions to each problem? 

problem 1: 	impossible value			(1 point)	
solutions: 	correct it							(.5 point)
drop it 							(.5 point)
problem 2: 	outlier					(1 point)
solutions: 	drop it								(.5 point)
Winsorize it/tuck it in					(.5 point)
problem 3: 	two modes 				(1 point)
solutions: 	separate the groups/analyze them separately		(.5 point)
use nonparametrics/stats with no shape requirement	(.5 point)
problem 4: 	excessive skew			(1 point)
solutions: 	transform/square root/reshape 				(.5 point)
use nonparametrics/stats with no shape requirement	(.5 point)
problem 5: excessive kurtosis			(1 point)
solutions: 	convert variable to smaller number of levels		(.5 point)
			use nonparametrics/stats with no shape requirement	(.5 point)


7. Two scores, X and Y, are recorded for each of three participants. For these scores, find the value of each expression:

Participant	X	Y

Sue		4	2

Dan		5	1

Mer		3	3


a) (2 points)
2  (2 points)


b) 
22  (2 points)

LECTURE 5 - Answers

1. a) The mean reflects all the observations and thus contains more information.
b) The median contains more information than the mode because it tells you at least something about what’s happening on either side of it – it tells you there are equal numbers of observations on either side.
c) The mean is undesirable for skewed data.
The mean is impossible for nominal or ordinal data.
The mean is also impossible for data with open-ended or undetermined categories. 
d) Choose the median for ordinal data or highly skewed quantitative data, the mode for nominal data. 
e) ordinal, quantitative
f) nominal, ordinal, quantitative

2. 
a) Mean = 12.00, Median = 10.00, Mode = 8.00
b) Mean = 11.00, Median = 11.00, Mode = 11.00
c) Mean = 3.30, Median = 3.50, Mode = 4.00

3.
	X
	f
	fXmid
	

	8
	2
	16
	

	7
	3
	21
	

	6
	5
	30
	

	5
	10
	50
	

	
	n = f = 20
	fXmid=117
	



Mean =
The data are pretty skewed so the mean is not a good measure of central tendency.

4.
	X
	f
	fXmid

	4
	4
	16

	3
	7
	21

	2
	10
	20

	1
	23
	23

	0
	8
	0



Mean =

6. 
X			f		fXmid			
5 – 5.99		2		2(5.495) = 10.99	
4 – 4.99		20		20(4.495) = 89.9
3 – 3.99		60		60(3.495) = 209.7	
2 – 2.99		16		16(2.495) = 39.92	
1 – 1.99		2		2(1.495) = 2.99		
0 - 0.99		1		1(.495) = .495		
			n = f = 101	fXmid = 353.995



7. Compute the mean for the following:
X		f	fXmid
3.000-3.999	2	2(3.4995 which I’ll round to 3.500 to keeping 3 decimals) = 7
2.000-2.999	4	4(2.500) = 10
1.000-1.999	2	2(1.500) = 3
n = f = 8	20



8. It’s not appropriate to compute the mean because the distribution is bimodal, and the mean would fall at a score that is NOT typical of the sample. That is why it’s important to look at the frequency distribution before doing calculations. 

LECTURE 6 - Answers
1.  
Description of spread
Gauging distance above/below mean
Gauging messiness of data for inferential purposes
Gauging how much of one variable is explained by another variable

2. a) “point of inflection” 
b) 34% 

3. a) The range is from A to C, spanning 3 letter grades (you could also say “spanning 2 letter grades, but 3 is preferable). 
b) The range is from 16 to 39 minutes, spanning 23 minutes.
c) The range was from -17 to 2 degrees Celsius, spanning 19 degrees. (It’s good practice to cite the minimum first when reporting the range.) 
d) The range was from -6 to 5 degrees Celsius, spanning 11 degrees. 
e) The range is November to March, spanning 5 months (you could say 4 months but it’s less optimal). 

4. The standard deviation reflects all the observations, while the range only reflects the extremes

5. a) nominal
b) ordinal

6. it would underestimate the population variance, because the whole population has a greater number of extreme scores

7. Range: The number of children ranged from 0 to 2, spanning 3 children (or 2 children). 

Variance: 


First need = 

Then s2 = .000


Standard deviation: square root of variance = 


8. Range: The scores ranged from 0 to 8, spanning 9 scores (or 8 scores). 

Variance: 


First need = 

Then s2 = 


Standard deviation: square root of variance =

9. The range was 1 to 9, spanning 8 scores. 

Variance: 


First need = 

Then s2 = 


Standard deviation: square root of variance =

10. Range: The scores ranged from 4 to 8, spanning 4 units.

Variance computation:

X	f
8	2	
7	3	
6	5
5	9
4	1
	20


 = so we need the following column:

X	f	fXmid
8	2	16
7	3	21
6	5	30
5	9	45
4	1	4
	20	116


 =


2 =  so we need these additional columns:

X	f	fXmid		Xmid-	(Xmid-)2	f(Xmid-)2
8	2	16		2.2		4.84		9.68
7	3	21		1.2		1.44		4.32		
6	5	30		0.2		0.04		0.2
5	9	45		-0.8		0.64		5.76
4	1	4		-1.8		3.24		3.24
	20	116						23.2
	


2 = = = 1.160 = 1.16

Standard deviation computation:


 = square root of variance == = 1.08

11. Range: Probably the easiest way to deal with class intervals is to use the midpoints of the highest and lowest class intervals, rounded to the same number of decimals as used in the data (so in this case two decimals), so you could say “the range was 0.50kg to 5.50kg, spanning 5.00 kg.” It wouldn’t make much sense to say the range was 0 to 5.99 kg because no baby weighs 0 kg. 

Variance computation:
X=Birth weight (kg)	f
5 – 5.99		2
4 – 4.99		20
3 – 3.99		60
2 – 2.99		16
1 – 1.99		2
0 - 0.99		1
			101




s2 = , where = so we first need the following column:
X=Birth weight (kg)	f	fXmid
5 – 5.99		2	2(5.495) = 10.99
4 – 4.99		20	20(4.495) = 89.9
3 – 3.99		60	209.7
2 – 2.99		16	39.92
1 – 1.99		2	2.99
0 - 0.99		1	0.495
			101	353.995




= =


s2 =  so we need these additional columns:




X=Birth weight (kg)	f	fXmid		Xmid-	(Xmid-)2	    f(Xmid-)2
5 – 5.99		2	10.99		1.99		3.96			7.92
4 – 4.99		20	89.9		0.99		0.98			19.6
3 – 3.99		60	209.7		-0.01		0.0001			0.006
2 – 2.99		16	39.92		-1.01		1.02			16.32
1 – 1.99		2	2.99		-2.01		4.04			8.08
0 - 0.99		1	0.495		-3.01		9.06			9.06
			101	353.995						60.986



s2 = = = 0.610 = .61

Standard deviation computation:



s = square root of variance == = 0.78

12. 
a) µ = 45 and σ = 12
The mean would shift by five points to the left. The standard deviation would remain the same, since the amount of variability has not changed. 
b) Yes. If the standard deviation is 2.5, then 95% of the time the temperature will be between 15 and 25 degrees Celsius.
c) Your score is 5 points above the mean. If the standard deviation is 2, then your score is a very high value, 2.5 standard deviations above the mean. However, if the standard deviation is 10, then your score is only slightly above average, being only .5 standard deviations above the mean. Thus you would prefer σ = 2.
d) If you are located 5 points below the mean, then the situation is reversed. A standard deviation of 2 gives you a very low score, but a standard deviation of 10 gives you only a slightly low score. Here you would prefer σ = 10.

13. The range was 1.23 to 2.23, spanning one unit.

X		f
2.00 – 2.45	5
1.50 – 1.95	3
1.00 – 1.45	4

Variance computation:




s2 =  , where = 

X		f	fXmid
2.00 – 2.45	5	5(2.225) = 11.125
1.50 – 1.95	3	3(1.725) = 5.175
1.00 – 1.45	4	4(1.225) = 4.9
				      21.2



so === 1.767




X		f	fXmid			Xmid-	(Xmid-)2 	f(Xmid-)2
2.00 – 2.45	5	5(2.225) = 11.125	.458		.210		1.050 (or 1.049)
1.50 – 1.95	3	3(1.725) = 5.175	-.042		.002		.006 (or .005)
1.00 – 1.45	4	4(1.225) = 4.9		-.542		.294		1.176 (or 1.175)
				      21,2					2.232 (or 2.229)


the different values you could get in the f(Xmid-)2 column are based on whether you use the rounded or unrounded value from the (Xmid-)2 column, either way is fine



s2 = = = 0.203 = .20

Standard deviation computation:



s = square root of variance == = 0.45

14. The range was 1 to 5, spanning 4 units.

Variance: 


First need = 

Then s2 = 


Standard deviation: square root of variance =

Note: Instead of showing an fXmid column and an f(X-Xbar)2 column, you could show your work as illustrated in the solution to this question. I would prefer to see the column approach, since it is more visually organized, but you may find it easier to work things out this way. 

QUIZ 2 (Lectures 5, 6) - Answers
1. a) (2 points) Which measure of central tendency gets used the most often? Why?
mean  (1 point)
it represents all the data  (1 point)

b) (1 point) For a distribution shaped as shown below, which measure of central tendency would be most appropriate for describing it?

	median  (1 point)






2. a) (1 point) On the graph of a bell-shaped/normal distribution, one standard deviation from the mean falls at the “point of _________________” of the graph, where downward curvature switches to upward curvature.
inflection (1 point)
b) (1 point) On a normal distribution, _______% of the observations fall between the mean and one standard deviation below the mean. 
34% (or 34.1%) (1 point)



3. a) (1 point) Imagine that you would like to move to a region that does not get cooler than 10 degrees Celsius or warmer than 25 degrees Celsius the majority of the time. You read an article saying that there’s a place where the mean annual temperature is 20 degrees Celsius, and the standard deviation is 10 degrees. Would this fit your criterion? 
no  (1 point)

b) (1 point) In a competition with µ = 55, Roxanne obtains a score of X = 60 (assume that higher scores mean better performance). Would her score be more outstanding if the score distribution had σ=5 or σ=10? 
σ=5  (1 point)

4. (1 point) Which measure(s) of variability would you use if you wanted to represent the degree of overlap between two variables? 
variance (1 point)

5. (1 point) If you chose the median as the most appropriate measure of central tendency, which of the four measures of variability that we covered in this course would you choose as the measure of variability?
inter-quartile range (1 point)

6. (7 points) Compute the mean, median, and mode for the following data.

X		f			fX
5 		2			10
4		5			20
3		3			9
2		4			8

		n=14 (1 point)	47 (1 point)
				

Mean = (1 point for dividing fX by n, even if the numbers are wrong)

Median:
2	2	2	2	3	3	3	4	4	4	4        4        5+     5+
so median is 3.5  (2 points)

Mode = 4 (2 points)

LECTURE 7 - Answers
1. a) p(stick_with_therapy) = ¾ = .75
p (no_substance_abuse) = 8/10 = .80
p(AB) = p(A)p(B)
so p(stick_with_therapy  no_substance_abuse) 
= p(stick_with_therapy)p(no_substance_abuse)
= (.75)(.80)
= .60



b) p(stick_with_therapy) = .75
p (substance_abuse) = .20
p(AB) = p(A) + p(B) - p(AB)
= .75 + .20 – (.75)(.20)
= .80 

c) here the overlapping part between A and B has to be subtracted out completely, so:
.75 + .20 – (.75)(.20) – (.75)(.20)
= .65

2. a) p(AB) = p(A) + p(B) - p(AB)
.14 + .18 – (.14)(.18)
= .29

b) This could be worked out several ways 
You could just subtract the percentage you got for part (a) and subtract it from 1: 1 - .29 = .71
Or you could work it out directly: 
so p(no_med_school  no_law_school) 
= p(no_med_school)p(no_law_school)
= (.86)(.82) = .71

3. p(AB) = p(A)p(B)
= (1/6)(1/6) = .03

4. probability that it will snow Tuesday if it snowed Monday is .60
probability that it will not snow Wednesday if it snowed Tuesday is .40
and now we ask what’s the probability of BOTH those events happening, i.e., conjunctive probability
so .60 x .40 = .24

5. first bin: p = .1
second bin: p = .2
probability that exactly one marble is red = [.1 + .2 – (.1)(.2)] – (.1)(.2) = .26  
	i.e., probability of red from first bin OR red from second bin = [.1 + .2 – (.1)(.2)]
	but excluding situations where both marbles are red = (.1)(.2)

6. (.4)(.6) = .24 or 24%  

7. p(AB) = p(A) + p(B) - p(AB) = p(Spade) + p(Jack) – p(Jack of Spades) = (13/52) + (4/52) – (1/52) = .25 + .0769 - .0192 = .3077 = .31

8. p(AB) = p(A)p(B) = p(Face card)p(rolling 3 or greater) = (12/52)(4/6) = .15

9. a) p(AB) = p(A) + p(B) - p(AB) 
= p(male has siblings) + p(female has siblings) – p(both the male and the female have sibs) 

= = .643 + .818 – (.643)(.818) = .94


b)= .75

10.  (3/5)(3/7)

11.  (1/9)(1/10)

12.  (6/52)(13/51)

13.  (1/2)(1/2)(1/2)

14.  p(both psych books) = (6/18)(5/17) = 30/306
p(both bio books) = (12/18)(11/17) = 132/306
p(both psych books OR both bio books) = 30/306 + 132/306 – (30/306)(132/306)


Bonus question:

Rather than treating this as an “or” question, it’s easier to start with the probability of not winning and turning it into an “and” question. 
In other words, “the probability of winning on ticket 1 or 2 or 3 or 4 or 5” is the same as “100% minus the probability of NOT winning on ticket 1 and 2 and 3 and 4 and 5.”

(.9)(.9)(.9)(.9)(.9) = .590  this is the probability of NOT winning on all five tickets
Therefore the probability of winning is 1 - .590 = .41
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