APS practice for test one:

1)

Sampling technigues: Suppose you want to determine the average amount of money students
at NPHS spend on lunch on any given day.

Come up with a sampling method that would get 40 people in your sample if you did a

a)
b)
c)
d)
e}

2)

3)

4}

5}

6)

7)

8)

9)

Simple random Sampie
Systematic sample
Cluster sampie
Stratified sample
Convenience sample

Determine a sampling method that would lead to a clearly biased sample for the above
situation.

Write two versions of the same question {regarding any topic) that displays an obvious example
of response bias.

What is a population parameter? What is the only way to get the population parameter?

What do statisticians use to estimate a population parameter?

What is the main difference between a study and an experiment?

A dog food company wants to compare a new lower calorie food with their standard dog food to
see if it is effective in helping inactive dogs maintain a healthy weight. They have found several
dog owners willing to participate in a trial. The dogs have been classified as smali, medium, or
large and active or in active. How would you design the experiment {be sure to include clear
communication of the factor(s), level(s) , treatment(s) and the response variable.

When can a researcher claim that the treatment caused the response variable?

When can a researcher use the term “statistically significant”?

10} Give an example of a confounding variable in the experiment you designed in #7.
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#s7and 10
The dog food experiment

As a researcher | want to investigate the effects a newer low calorie dog food has on weight for a variety
of different dogs. | have gathered a bunch of dogs and placed them into one of six groups: large active,
large inactive, medium active, medium inactive, small active and small inactive. Each group will undergo
an initial data gathering session where their current diet, current weight, and current life style will be
recorded. Once the initial data collection phase is through, | will divide each group into two. So now
there should be two large active groups, twe large inactive groups, etc. | am now ready to instruct the
dog owners of the various treatments that need to be administered. | want one of each of the
“subgroups” to receive the regular food and one to receive the lo-cal food. This will insure that each
size and lifestyle gets each kind of food. After treatments are used for some set amount of time {maybe
a few weeks} | would re-evaluate the dogs and see if there are any statistically significant differences
between the average weight Joss an inactive dog had not using lo-cal food and using the lo-cal food.

A possible confounding variable in this experiment is the BREED of the dog. {there are other
confounding variables like how actice is active {or how inactive is inactive), etc.) OR maybe age of the
dogs mattered....

The factors used in this experiment were food type and size of dog and activity level
There were 2 food type levels, three size levels, and two activity levels
There were a total of 12 treatments

The response variable is change in weight per dog and then average weight loss across each group



#13
The simulation

| want to investigate the average number of kids a family would have if the parents wanted at least one
of each gender kid. To research this idea, | set up a simulation whereby | used the random numbers
given in the following way. | will let the digits 00-59 represent having a girl and 60-99 represent having a
boy. | will look at random numbers two at a time and keep track of how many kids a family could have
until they get at least one of each gender, [ can re-use numbers because they represent a percent of a
success. A trial is through when a family has at least one boy and one girl. 1 will then record how many
kids they had and continue a new trial where the old trial ended.

Trial 1 2 3 106

N
w
[=)]
~J
o0
o

outcome | 3 2 3 4 2 2 2 3 8 4

Based on this simulation | would expect the average number of kids a family needs to have to insure one
of each gender kid is 3.3 kids per family.




11) Explain why this would be a bad simulation:

a) Use the numbers 2 — 12 to represent the sum of two die rolls

b) Use an even digit to represent a basketball player making a foul shot and an odd number to
represent the player missing the shot. Run several trials to get a sense of how many foul

shots out of ten the player makes

c) lwantto know how often | pull an ACE from a standard deck of cards after picking 5 cards.

Let the number 01 represent getting an ace and all other numbers a non-ace.

12) After simulating how a disease spreads in a population, the researcher concluded that “24% of

people contracted the disease”. What should the conclusion be?

13) Assume that there is a 60% chance of having a girl and a 40% chance of having a boy. How many
kids would a family expect to have if they kept having kids until they had one of each gender?
Use a well-designed and well communicated simulation to justify your results. (run at least 10

trials)
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