


Activity 1: Types of Data
There are two types of data: quantitative and qualitative (also called categorical)

Quantitative variables (think quantity) are data that take on numerical values that actually represent a
measurement such as size, weight, how many, how long, score on a test, etc. For these data, it makes sense to
find things like “average” or “range”. For instance, it doesn’t make sense to find the mean eye color because eye
color is not an example of a quantitative variable. There are two types of quantitative date, discrete and
continuous.

Discrete values are those such a shoe size (6, 6.5, 7, 7.5, 8, 8.5, ...), the number of cans collected by each
homeroom during the Eden Student Council food drive, or class size. These variables have a finite, or countable,
number of values.

Continuous variables are those such as height (60 in., 62.45 in., 63.342 in.} or how much water it takes to
fill a water balloon before it bursts. These variables can assume an infinite number of values, and can assume any
decimal quantity within a small range of values, even though we may choose to round the answer (as in our
height). These are typically values that result from some kind of measurement, like height, weight, surface area of
an orange, ERA in baseball, GPA, etc.

Qualitative (Categorical) variables are data that categorize individuals, or place them in groups. Examples are eye
color, gender, year in school (junior, senior, ...). Within the qualitative group we find binary variables. A binary
variable is a qualitative variable that has only two outcomes. Gender (male or female), do you have your license,
do you play the piano, results of flipping a coin...) o

NOTE: Just because your variable’s values are numbers, don’t assume that it is quantitative. For example, a social
security number is a numerical output that is not quantitative. You are not the 117,565,487 person born in the
USA. The area code is a designation to a region, not a numerical quantity. Your year in school is also not
quantitative; rather it categorizes you as a 9%, 10%, 11%, or 12* grader.

Summary:

Quantitative Qualitative (Catagorical)

discrete continuous binary more than 2 categories
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Problem set 1: Once you answer the question, determine if the data is Quantitative (discreet or continuous) or
Qualitative (binary or not binary).

Question: Answer Type
1. Inwhatgrade did you
take Algebra 1?

2. How many DVD’s do you
own?

3. Howold was your father
when you were born?

4. What s your zip code?

5. What score do you want
on the AP exam?

6. How many siblings do
you have?

7. Do you like broccoli?

8. Whatis your favorite
subject?

9. Whatis your gender?

10. How tall are you (in
inches)?

11. How many AP classes
will you be taking this
year?

12. How many cousins do
you have?

13. How long have you lived
in your current home?

14. How far do you live from
school?
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Problem set 2
Exercises:
1. Create a list L1 using {4,7,9,11,14,17,20}

From that, create new lists:

A L-T7:
B. 2*L1:
C L*:
D J_L-:
E. InL:

2. Create a list PLANM showing the mean distance frm the sun in millions of miles for each planet. Create a
new list PLANK showing the mean distance in millions of kilometers. (Use the internet to find the
miles:kilometers conversion)

Planet Mean distance in miilions of | Mean distance in millions of
miles kilometers

Mercury 36.0

Venus 67.24

Earth 92.9

Mars 141.71

Jupiter 483.88

Saturn 887.14

Uranus 1783.98

Neptune 2796.46
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Activity 3: Numerical Descriptions of Quantitative Data

There are two categories of numbers that are used to describe a set of data: measures of center and measures of

spread.

Measures of Center:

1. The Mean is the average number. It is the sum of all the data values divided by the number (n) of values.

ZX" _4+36+10+22+9
n

=16.2

Example: {4, 36, 10, 22, 9} mean = X=

2. The median is the value that separates the bottom 50% of data from the top 50% of data. It is the middle
element of an ordered set of data that is odd in number. It is the average of the two middle elements of

an ordered set of data that is even in number.

Example: {4, 2, 36} median is 10
@, 936, 43) median is 1022

3. The mode is the value that occurs most often in a set of data. If the data occurs with the same frequency,
then there is no mode. If two (or more) values occur the most then they are both the mode. We call this

=16

bimodal.

Measures of Spread:

1. The range is measure of spread of the entire data. It is calculated by subtracting the minimum value from
the maximum value.

Ex: {4, 36, 10, 22, 9, 43}={4, 9, 10, 22, 36, 43} range=43-4=39

2. The interquartile range (IQR) is a measure of the spread of the middle 50% of the data. It is calculated by
subtracting the 25" percentile (Q1) from the 75* percentile (Q3). Q1 is the median of the lower half of
the data. It separates the bottom 25% of values from the top 75% of values. Q3 is the median of the
upper half of the data. It separates the top 25% of values from the bottom 75% of values. In neither of
these cases is the median considered in the top half or the bottom half of the data.

Ex: {4, 3,110422, 36, 43}
IQR=36-9=27
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Problem set 3:
Here is a list of parents’ ages at the time their sons were born

Dad: 41 27 23 31 30 33 26 32 43 25 34 27 25
34 27 26 28 32 32 35 27 33 34 34 34 35

Mom: 39 26 23 30 28 33 23 32 38 23 35 24 24
33 24 32 23 30 24 29 34 35 26 31 23 37

Enter these two lists into your calculator and use the 1-Var Stat option to calculate the following:

1. Datafor Dad: mean median Which is larger?
2. Data for Mom: mean median Which is larger?

3. Now compare the two means. Which is larger?

4. s this what you expected? Explain why or why not.

5. Calculate the standard deviations for both sets of data: Dad Mom

Why might these be different?

6. Find Q1 and Q3 and the IQR for Dad: Q1 Q3 IR

Mom: Q1 Q3 IQR

7. A company has two machines that fill cans of soft drinks. Samples from each machine show the following
number of ounces per can:

Machine A: 11.1,12.0,11.4,12.1,11.7,11.5,12.2,11.4,11.3,11.9
Machine B: 10.9,12.4,12.7,11.8,12.3,11.9, 12.0, 12,5, 12.7,11.6

Find the mean and standard deviation for both machines.

A.'r'=— Ad=——— Bi'=————— B:d=

8. Using your answer to #7, explain which machine is “better” at filling soft drink cans.
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Now go back to the WINDOW for this example and change the Xscl to 5 and GRAPH. Draw the histogram below
and describe how this one differs from the first histogram. Which histogram would best describe the data?

Go back and change the Xscl to 15 then graph. Describe how this histogram differs from the first two. Aagain,
state which histogram would best describe the data.

From these two problems, what conclusion can you draw about how the Xscl affects the histogram?

Create a histogram of the list PLANM (Activity 2: exercise 2) which shows the average distance from the sun for
the planets of our solar system.

What would be the best setting for the Xscl with
this data and why?
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Refer to the company that has two machines that fill soda cans (Activity 3: exercise 7). Create a box plot for each
machine. Sketch one above the other.

Find the range for Machine A Machine B
Find the median for Machine A Machine B
Which machine is more consistent? Why?
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