YOUR TA’S NAME:
 

Lecture Worksheet

Tuesday 9/22/2020
MAIN POINTS OF LECTURE

I. A percentile is the value below which a given percentage of the observations in a distribution falls
a. For example, if the median of a distribution is 12, then 50% of cases fall below 12.  The 50th percentile is 12

b. If the first quartile of a distribution is 6, then 25% of cases fall below 6.  The 25th percentile is 6

c. Dividing a distribution into quartiles means finding the points (or values) in the distribution that divide the cases into four equal sized groups.  (Likewise, dividing the distribution into quintiles or deciles divides the distribution into five 10 equal sized groups, respectively.) 

II. A “standardized score" or "Z score" is a transformation of the observed values of a continuous variable accomplished by subtracting the mean from each value and dividing by the standard deviation
(See Equation 5 in the Syllabus)
a. If an observation has a Z score of zero for some variable, then their value on that variable is exactly equal to the mean value

b. If an observation has a positive Z score for some variable, then their value on that variable is higher than the mean value.  If their value is +1, then their value is exactly one standard deviation higher than average.

c. If an observation has a negative Z score for some variable, then their value on that variable is lower than the mean value.  If their value is -1, then their value is exactly one standard deviation lower than average.

d. Z scores make it possible to compare values across two distributions that may have different centers and different levels of variability

QUESTIONS
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1. For the distribution above (from the recorded lecture):

Value
Freq
Cum Freq
 %

Cum %

0
1
1

2.5%

2.5%

1
1
2

2.5%

5.0%

2
3
5

7.5%

12.5%

3
5
10

12.5%

25.0%
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42.5%

5
8
25

20.0%
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7.5%

95.0%

9
0
40

0%

95.0%

10
2
40

5.0%

100.0%

What is the 23rd percentile of this distribution?

3 … 23% of cases are at or below 3

What is the 99th percentile of this distribution?

10 … 99% of cases are at or below 10

If you wanted to divide this distribution into quintiles—five even sized groups—what values of the distribution would you use to separate the quartiles?
N=40, so each group would have 10 cases. The values you’d use would be:

Group 1: 0 to 3

Group 2: 4 to 5
Group 3: 5 to 6
Group 4: 6 to 10

2. (From the recorded lecture…) Who is more unusual?  A man finishing a race in 109 minutes or a woman finishing it in 124 minutes?
A man finishing in 109 minutes has a Z score of (109-125)/15 = -1.07
A woman finishing in 124 minutes has a Z score of (124-140)/11=-1.45

SHE is more unusual … more different from her group’s mean.

3. (From the recorded lecture…) What is more unusual in St Paul, MN?  A January that averages 25 degrees or a September that averages 65 degrees?

The January day has a Z score of (25-14.1)/6.2=1.76
The September day has a Z score of (65-61.6)/2.7=1.26

While both days are unusually warm, the January day is more exceptional … it is more above average 

4. (From the synchronous class session…) For the vocabulary test:

How many vocabulary test items did you get correct? 

Let’s say I got 8…
Also: I wrote down the class’s distribution as having mean 6.83 and standard deviation 1.53. If you wrote something else down, use those figures below.
What is your Z score as compared to the class?

My 8 has a Z score of (8-6.83)/1.53 = 0.76
What is your Z score as compared to the United States (as per the GSS data)?

My 8 has a Z score of (8-5.58)/1.95 = 1.24

In what percentile of the class’s distribution is your score?  

My 8 is at the 86th percentile … 86% of people in class scored 8 or lower

In what percentile of the United States distribution is your score?  
My 8 is at the 93rd percentile … 93% of people in America scored 8 or lower
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