The Christmas Statistics Test

1. Santa wants to conduct a comparative randomized experiment on his reindeer to determine whether a new reindeer steroid will improve their flight speed.

The reindeer are

1 Dancer

5 Cupid

2 Prancer

6 Comet

3 Donner 

7 Dasher

4 Blitzen

8 Vixen

Use line 140 of table B to assign 4 reindeer to receive the treatment.

What are the subjects?

What is the treatment?

What is the variable of interest?

List any possible shortcomings of this experiment.

Santa gave the reindeer that did not take the steroid a placebo.  What does that mean and why did he do it?

2. The average American spends $800 on Christmas gifts with a standard deviation of  $200.

Sketch a normal distribution curve to represent this.

What is the probability of a person spending more than $1000?

3. Santa wants to know if feeding his elves different lunches will effect their probability.  He samples 30 female elves and 45 male elves and feeds them three different lunches: chicken, fish, vegetarian.  Diagram a block design for this experiment, including how many elves should be assigned to a treatment.

4. The following data represents a survey conducted of different age groups and whether or not they own a Christmas tree to determine if the Average American owns a tree.


Christmas Tree Ownership Survey






Age
Owns a Tree
Does not Own a Tree

18-25
20
120

25-35
25
35

35-50
50
15

50-80
35
5





What is the probability that a person owns a Christmas tree?

What does the data suggest about age and Christmas tree ownership?

Examine any possible bias by the person who gave the survey or explain any improper sampling techniques?

5. The following data represents weight and top flight speed of Santa’s Reindeer


Weight (lbs)
Top Speed (mph)

Dancer
400
20

Prancer
300
28

Donner
350
22

Blitzen
375
24

Cupid
420
18

Comet
280
27

Dasher
310
26

Vixen
420
15

Rudolph
310
36

Sketch a scatter plot of the data.

What is the correlation R between weight and top flight speed.

What percent of flight speed can be explained by weight?”

Are there any outliers?

What is the equation relating weight and top flight speed using linear regression?

