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3 Problems

4 A:Knowledge and Application

From the following sheet, do problems 2.a) Just the scatter plot 2.b) and 2.c) 3.a,b,c and d) From b,

ignore the question on the line of best fit -we’ll see that next week

3.1 Scatter <
Refr o the Key Conapes o o5 16

ach
1. a) Classify the linear correlation in €

scatter plot shown belov:

plots and Linear Correlation

3.2 Linear Regression

orm a non-linear regression for these
) Pertop cord the equation of the curve of

0 ft and the coefficient of
c

Jerermination- :
Use your model to predict the maximum
9 Leight of the abiect
4) Use your maodel to predict how long the
abject will be in the air

5) Create a scatter plot for these gy,
Classify the linear correlation,

) Determine the correlation e,

o) Can you make any conclusions
effec that watching television o
academic achievement? Explain,

Refer o the Key Concepts on page 179,

3. Use the method of least squares to fing the
equation for the line of best ft for the dyyy
in question 2.

4. The scores for players’ first and second
games at a bowling tournament are showy
below.

35 30 T 69 150 20
5 ASE TSR 169 150 202 230 187 177 164
. ! 175 162 195 241 185 235 171

2f a) Create a scatter plot for these data,

b) Determine the correlation coefficient
and the line of best fit.

; ¢) Identify any outliers.

¢) Repeat part b) with the outliers removed.

©) A player scores 250 in the first game.
Use both linear models to predict this
player’s score for the second game.
How far apart are the two predictions?

s in the scatter plots in part a)

3.3 Non-Linear Regression
Refer to the Key Concepts on page 191.

with your answers in part a)?
5. An object is thrown straight up into the air

2. Asurvey of a group of randomly selected The table below shows the height of the

students compared the number pf

ours of e
telvision they watched per week with their dieas el i
grade averages, X o0 o1 02 03 04 05
Height (m) 0N 1{%%@“3

2105 3 1516 g
a) Create a scatter plot for these data-
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12 MR Statistics of Two Voriables

) Do you think that your model i
o

sccurate? Explain.
[ ) [ivece
0 0

e table shows the
The et cravelled by 8

dist: ! I
aar as a function of time. 2 v
a) Determine a curve 4 2
of best fit to model 6 50
the data. - ‘ﬁ
b) Do you think the - -
equation for this 16 e
curve of best fit is 16 s
2 good model for 18 i
the situation? 20 e
Esplain your 5 el
reasoning. 24 30
¢) Describe what the 2 0
28 0

driver did between
0and 28s.

3.4 Cause and Effect
Referto the Key Concepts on page 199.
7. Define or exphin the following terms and
provide an example of each one.
a) common-cause factor
b) reverse cause-and-effect relationship
©) extraneous variable

#) Explain the relationship between
experimental and control groups

©) Why is a control group needet
some statistical studies?

din

©

8) Explain the difference berween an
accidental relationship and a presumed
relationship.

P
b) Provide an example of each

3

. The price of eggs s positively correlated
with wages. Explain why you cannot
conclude that raising the price of cggs
should produce a raise in pay.

- An educational researcher compiles data on
Internet use and scholastic achievement for
a random selection of students, and observes
a strong positive linear correlation. She
concludes that Internet use improves student
grades. Comment on the validity of this
conclusion.

3.5 Critical Analysis
Refer to the Key Cconcepts on page 209,

12. A teacher is trying to determine whether a
new spelling game enhances learning. In
his gifted class, he finds a strong positive
correlation between use of the game and
spelling-test scores. Should the teacher
recommend the use of the game in all
English classes at his school? Explain your
answer.
13. ) Explain what is meant by the term bidden
variable.
b) Explmnm)wmghxtkwcl_d: presence
of a hidden variable in a set of data.

Review of Key Concopn s MR 2V
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5 B:Thinking and Inquiry
Answer the additional questions

1. The y values of the following table have been obtained directly from those of x through the
relation y = 2x — 1.

1. If x would increase by 3 units, how much should we expect y to change? Say as well
wether y would increase or decrease.

2. Determine the covariance of x and y

3. Determine the correlation coefficient between x and y

Xy
0 -1
1 1
2 3
3 5
4 7

2. The y values of the following table have been obtained directly from those of x through the
relationy = —2x — 1.

1. If x would increase by 3 units, how much should we expect y to change? Say as well
wether y would increase or decrease.

2. Determine the covariance of x and y

3. Determine the correlation coefficient between x and y

Xy
0 -1
1 -3
2 -5
3 -7
4 -9

3. Determine the covariance and the correlation coefficient for the data of the following table
where each data point has been measured twice. Note: This table continues in the following

page.




4. Consider the general case when y = a-x + b. By substituting this relationship into the
formulae for the corresponding statistics

1. If x would increase by 3 units, how much should we expect y to change? Say as well
wether y would increase or decrease.

2. Determine the expression of the covariance cov(x, y) in terms of the variable x.

3. Determine the expression of pearson’s correlation coefficient ry, in terms of the variable
X.

5. From the previous questions choose which of the following statements is not true:

1. If we get a (pearson’s) correlation coefficient equal to 1 then the y follows a linear rela-
tion in terms of the x

2. If both variables exactly follow a linear relation, then the correlation coefficient (in ab-

solute value) is 1.

If the correlation coefficient is zero, then both variables are independent

4. If both variables are independent, then there is no correlation between them and pear-
son’s correlation coefficient will be zero.
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