AP STATS SATURDAY STUDY SESSION:

Nystrom’s Average Deviation

Data set:  1,2,3,4,5

What is the average distance to the mean?
Nystrom’s Average Deviation (NAD) is a pretty important statistic. It is used all around the world, but seldom makes it to U.S. classrooms. My uncle Gunnar Nystrom invented this statistical calculation in the winter of 1912. How do you find NAD? We simply find the average distance to the mean. So it’s like asking each data value: “Hey… How far are you from the mean?”  We take all of those distances, add them up and find the average. Symbolically: 
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The part that says 
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 is asking “Hey, how far away from the middle are you?”

The summation sign, 
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says “Add them all up” and then, the formula asks you to divide by the number of values, which ends up being the average distance to the mean. 

For the following data sets, the mean of each set is 5.
Without doing any calculations, put the following data sets, a-g, in order from smallest to largest average deviation:  

 

smallest1.
2.
3.
4.
5.
6.
7.      largest

a. 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10






NAD:

st.dev:
b. 1, 1, 3, 3, 5, 5, 5, 7, 7, 9, 9






NAD:

st.dev
c. 0, 0, 4, 4, 4, 5, 6, 6, 6, 10,10






NAD:

st.dev
d. 0, 0, 0, 0, 0, 5, 10, 10, 10, 10, 10





NAD:

st.dev
e. 3, 3, 4, 4, 5, 5, 5, 6, 6, 7, 7






NAD:

st.dev
f. 2, 3, 4, 4, 5, 5, 5, 6, 6, 7, 8






NAD:

st.dev
g. 5, 5, 5, 5, 5, 5, 5, 5, 5, 5






NAD:

st.dev
Now go back and calculate “Nystrom’s Average Deviation” for each data set. Show your work. Do not write in the boxes on the left. 
How is Nystrom’s Average Deviation different from the standard deviation?

Actually, not too much different. The standard deviation is pretty much the same thing. Instead of taking the absolute value to make the distances positive, the values are squared, and then the positive square root is taken!  And instead of dividing by n, you divide by n-1.   THE STANDARD DEVIATION CAN BE THOUGHT OF AS THE AVERAGE DISTANCE TO THE MEAN…..  
The standard deviation does the same thing, it asks “How far are you from the mean…. And how far are you from the mean… and how far are you from the mean?”.  It takes these distances, squares them to make them positive, divides by n-1 to take the average and then finds the square root to get back to the same units…
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Calculate, by hand, the standard deviation of lists a ,b, c and d from the previous page. Show all work:
a. 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

b. 1, 1, 3, 3, 5, 5, 5, 7, 7, 9, 9

c. 0, 0, 4, 4, 4, 5, 6, 6, 6, 10,10

d. 0, 0, 0, 0, 0, 5, 10, 10, 10, 10, 10

Check your calculations by entering each of these and and running 1-Var Stats. Use “1 var stats” to calculate the rest of the standard deviations on page one, e, f, g.  Why is the standard deviation of g zero?

So what is this standard deviation thing anyway? Well, it tells us, sort of,  the average distance to the mean, so it basically tells us how spread out the data is. The more spread out the data, the further the points will be from the mean, and the larger the average distance to the mean. Why do we see a difference between SD and NAD? Two reasons:
1. In standard deviation we divide by n-1. Dividing by a smaller number gives us a larger quotient.

2. Standard deviations square numbers. Points that are far away from the mean will contribute more to the standard deviation because it will be contributing the square of a large number. A distance from the mean of 2 contributes 2 to NAD, but contributes 4 to SD. A distance from the mean of 7 contributes 7 to NAD, but contributes 49 to SD. Even though we take the square root at the end, this contribution of squares makes our SD larger. 

We can use this average deviation as a ruler to compare things…  
Suppose you score one standard deviation above the mean on a test… did you do well?

Remember that about half of the distances were to the left of the mean….

What if your friend scored 2 standard deviations above the mean, who did better?

WHAT WERE YOUR Z SCORES?  WHAT ARE Z SCORES?  

A z score is simply the number of standard deviations away from the mean.

THE NORMAL MODEL
WHEN A DISTRIBUTION IS UNIMODAL AND SYMMETRIC WE CAN USE THIS MODEL:
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z   _________________________________________________________________________________

% _________________________________________________________________________________

Let’s take the heights of everyone in this room…. 

Make a histogram of the data on your TI.

Is is unimodalish and symmetricish?

What is the standard deviation?

What percent of the data values fall within one standard deviation?

What percent fall within two standard deviations?

There was a hot dog eating contest. The distribution of hot dogs eaten by each of the 160 contestants  was unimodal and symmetric. It can be modeled by N(25, 5). Create a useful model below. Clearly label
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z   _________________________________________________________________________________
% _________________________________________________________________________________
Use the model above, NOT YOUR CALCULATOR FUNCTIONS, to answer the following questions:
ESTIMATE:
1. What percent of the contestants ate over 30 hot dogs? How many contestants is that?
2. How many hot dogs did a contestant in the 97th percentile eat? What was her z-score?
3. Less than how many hotdogs did the bottom 5 percent eat? 
4. You finished 30th,  about how many hot dogs did you eat? What was your z score?
5. What percent of the contestants ate between 10 and 20 hot dogs? How many contestants is that?

6. Calculate the IQR of the hot dogs eaten. What are the z scores of the 25th and 75th percentiles?
7. How many contestants ate less than 17 hot dogs?

8. Your uncle ate 36 hot dogs, what place do you think he came in?  What percentile was he in? What was his z score?
9. How many contestants ate between 16 and 26 hot dogs?

10. Mr. Nystrom at 16 hot dogs, what was his z score? What percentile was he in?
(use your calculator functions now to check the accuracy of your answers)

A study was done on 143 ghoshtopuli.  It was found that the reaction vectoid of the ghoshtopluli had a mean of 2.2 shtucks and a SD of 0.6shtucks.The distribution of vectoids was unimodal and symmetric. Create a useful model below.
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Using the model you created above, and not the functions in your calculator, answer the questions below:

1. What percent of the ghoshtopuli vectoids were above 2.8 shtucks?
2. What was the vectoid for a ghoshtopuli in the 76th percentile? What was its z-score?
3. Below what vectoid was the bottom 6.7 percent of ghoshtopuli?

4. The 53rd ghoshtopuli had a flagramash, what was the vectoid? What was the z-score?
5. What percent of the ghoshtopuli had vectoids between 1.2 and 2.3 shtucks? About how many ghoshtopuli is that?

6. Calculate the IQR of vectoids.
7. How many ghoshtopuli vectoids were under 2.5 shtucks?

8. One kharmiggli ghoshtopuli had a vectoid of 3.24 shtucks, what was its ranking? What was its z score?
9. Estimate the count of ghoshtopuli vectoids between 1.1 and 1.8 shtucks

10. What vectoid would a ghoshtopuli have to mesk in order to end up in the top 10%?

Use your calculator functions to check your estimates.
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