AP Statistics
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Chapter 7 -9 Review

MULTIPLE CHOICE Select the letter that corresponds to the best answer.

A1 The correlation between X and Y is r = 0.35. If we double each X value, increase each Y value by 0.20, and
interchange the variables (put X on the Y-axis and vice versa), the new correlation

(apisoss

B) is0.50 C) iso.70 D) is 0.90 E) cannot be determined

E 2. The residuals plot for a linear model is shown. Which is true?

A)
B)

Q)
D)

®

The linear model is okay because approximately the same number of ® ®
points are above the line as below it. : ® ® o
The linear model is okay because the association between the two e ". ®
variables is fairly strong. —* Y

The linear model is no good because the correlation is near o. ®* % e

The linear model is no good because some residuals are large. ° ®

The linear model is no good because of the curve in the residuals.

B 3. All but one of the statements below contains a mistake. Which one could be true?

A)

&

D)

The correlation between height and weight is 0.568 incmnd X
The correlation between weight and length of foot is 0.488.v

The correlation between the brepdof a dog and its weight is 0.435. <
The correlation between ge&r and age is-0.171.

CA- A correlation of zero between two quantitative variables means that

A)
B)
)

E)

We have done something wrong in our calculation of r.

There is no association between the two variables.

There is no linear association between the two variables.

Re-expressing the data will guarantee a linear association between the two variables.
None of the above.

Qs. A residual plot is useful because

A) I only

I. it will help us to see whether our model is appropriate
II. it might show a pattern in the data that was hard to see in the original scatterplot.
III. it will clearly identify influential points.

B) Il only @1 and II only D) Iand III only E) I, IL, and III

AG. When using midterm exam scores to predict a student’s final grade in a class, one would prefer to have a

®

B)

Q)

positive residual, because that means the student’s final grade is higher than we would predict with the
model.

positive residual, because that means the student’s final grade is lower than we would predict with the
model.

residual equal to zero because that means the student’s final grade is exactly what we would predict with
the model.

negative residual, because that means the student’s final grade is higher than we would predict with the
model.



“® 7. Which one of the following statements is true?

A) Values of r near zero indicate a s)lseilg linear relationship.

) The correlation can be strongly affected by a few outlying observations.
C) Changing the measurement units of x and y may affect the correlation between x and y. nope
D) Strong correlation means that there is a definite causeand-effect relationship between x and y
E) Correlation changes when the x and y variables are reversed. noge.

E 8. Which of the following associations is likely to have a negative correlation?

A) Number of hours devoted to studying for a final exam and a student’s grade on the final %
B) A teacher’s salary and the number of years teaching experience that the teacher has >
C) The age of an automobile and the number of miles an automobile has X
D) The number of children in a family and the weekly amount of money spent on food)<
@ The speed a car travels and the time required to travel a given distance on a flat deserted road vV

Mare spged' () Time 49 travel

9. For the following scatterplots, write the appropriate correlation coefficient underneath each plot.
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10. Researchers investigating the association between the size and ol =
strength of muscles measured the forearm circumference (in inches)
of 20 teenage boys. Then they measured the strength of the boys'’ s 604 A
grips (in lbs). Their data are plotted at right. t - e
; 50 "

a) Describe the association between forearm circumference and g w "o .

strength. ho40p m " .

L]

There is a moderate (or weak), positive, linear association , . .

between forearm circumference and strength. 10 11 12 13 14

(the association is moderate — not strong — due to the outlier) Circum

b) Ifthe point at the lower right corner (at about 14" and 38 1bs.) were removed, would the correlation become
stronger, weaker, or remain about the same?

The correlation would become STRONGER (closer to 1).



11.

12.

13.

The scatterplot shows a relationship between x and y that results in a

. . . . . . . . VS X Scatter Plot| 3
correlation coefficient of r = 0.024. Explain why r = 0.024 in this situation even y 16 = OO
though there appears to be a strong relationship between the x and y variables. 12 °O o°

> 8 o°
The association between x and y is NON-linear. 4 %o, 000
Correlation is only useful for describing LINEAR association. L h—
4 8 12 16
X

A student who has created a linear model is disappointed to find that their R* value is a very low 13%.

a) Does this mean that a linear model is not appropriate? Explain.
Not necessarily. Although the linear model may not have a tremendously strong correlation (r =
0.361), a linear model may still be appropriate, as long as the scatterplot looks fairly linear and as
long as there is no clear pattern in the residual plot (it just wouldn't be a very strong association).
R?values only tell strength of association - NOT appropriateness of the linear model.

b) Does this model allow the student to make accurate predictions? Explain.
No. Since the r-value is only 0.361, this indicates that the residual values would be relatively large,
and there is a good chance that most predictions made from the linear model would be pretty far

off from the actual (observed) values.

Storks Data show that there is a positive association between the population of 17 European countries and the
number of stork pairs in those countries.

a) Briefly explain what “positive association” means in this context.

As the number of stork pairs increases, so does the population of that European
country (or vice-versa).

b) Wildlife advocates want the stork population to grow, so they approach the governments of these

countries to encourage their citizens to have children. As a statistician, what do you think of this plan?
Explain briefly.

Having children may not (probably will not?) CAUSE the stork population to
increase. Even if there is a strong association between these two variables,
correlation does not imply causation.



14. Car commercials A car dealer investigated the association between the number of TV commercials he ran each
week and the number of cars he sold the following weekend. He found the correlation to be r = 0.56. During the
time he collected the data he ran an average of 12.4 commercials a week with a standard deviation of 1.8, and

sold an average of 30.5 cars with a standard deviation of 4.2. Next weekend he is planning a sale, hoping to sell
40 cars.

a) Write an equation of the linear model to estimate the number of cars he might sell on a certain weekend
based on the number of TV commercials run that week. Define any variable used in this equation or state
the equation in context. (Show your work as well as your formulas... but only if you want any credit!)

X= #of ComMwier ciale HuT weey
Y = 4 7 Can Sold Hhot weekend

Sloge= 24 ynine= Y- lepe (¥)
Sx
) 42 = 30.5 -—(].‘5%1)(12.4)
= 086 x "= = |4.29%5
M
=1,%067%
PSSV e

o TV cemnier cia|$>

o s sold = 14,2433 4 (L1067 (‘H:-mvl that week

b) Ifthe car dealer decides to pay for 18 TV commercials, how many cars might he expect to sell the following
weekend?

N

s = |}.29%3% 4 l.’aoé"r(lﬂ
Gold\
= ) 7t 33
VR Glao'* cars

c¢) Letussuppose that in a particular week, the car dealer paid for 10 commercials and sold 22 cars. Calculate
the residual for the number of cars sold that weekend, and interpret this value in context.

Actual cans sold = 22 Cars s = 14,209 + %067 (10)
= 271364

Residud = observed = predicted

= _ N
© d J This meant the dealer sold 5.364
= 22 - 21%.7%64 FEWBR cars that te model predicted

= !_5 'bé"\! Fiveu At the degler Pa;D{ £or 10 commercipls,



15. Professor Rogers has found that the grades on the nursing final exam are normally distributed with a mean of
64 and standard deviation of 11.
a)

If the passing grade is 54, what percent of the class will pass (will make greater than 54)?

/VCH, u)

X7 grades o Aursing ?(.K>5L0
Kivad estnn =pl27-04|
PL ) Avout
s b X = |- 0,184

€2%

" o 0.51%0 ok dhe class
- cYy -~ - 0.
3= A=

= - 0.49404y..,
b)

If Professor Rogers wants only 85% of the class to pass, what should the passing grade be?

€ind oot of
far~ bﬂ/\ 15 %

X — b4
Z= -leyg =

—_—

"

There is a linear relationship between posted speed limit and the average number of accidents. A least squares
fit of some data collected by the department of traffic control gives the model
y=-10.91+0.72x

where x is the posted speed limit and V is the estimated number of accidents.
a)

What is the estimated increase in accidents that corresponds to an increase of 20 mph?

0,12('3

b)

The department of traffic control reported 23 accidents when the posted speed limit was 50 mph. Does
the least squares model overestimate or underestimate the number of accidents? Show your thinking.

g 19414 0.71 (60

= 15.00 (— 4ue wmodel O VEBRE4+ males
W W

’HAZ -H: sE ﬂcL(dew\'S.



17.

Landslides are common events in tree-growing regions of the Pacific Northwest, so their effect on timber
growth is of special concern to foresters. The following is information on clear-cut growth, with age of the tree

(years) used to predict the 5-year height growth (cm). A scatterplot, a residual plot, and the computer output
from a regression analysis are shown:

Tree age and height (‘Scatter ot 3
40U
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= 3501 °8 . o Tree age and height ("Scatter Plot 3
i wi (9]
2 2501 080 ° s o8 ° 8
@ 1 ° = 0 © ° Q
<= 1501 * = o ° °
J W _80 o °
50: T \O T T T T T T T T T T T T T T T E T T T T T T T T T T T T T T T 1
4 6 8 10 12 14 16 18 20 4 6 8 10 12 14 16 18 20
tree_age_in_years tree_age_in_years
Predictor Coefficient St Dev T P
Age 21.3 3.45 4.1 0.04
Constant 9.5 5.6 2.07 0.01
S=516 R-Sq = 67% R-Sq(adj) = 64.2%
a) Isalinear model appropriate to summarize this data? Explain.

YES ¢> GCo(Hl(‘vaT Is 'Faiflg Wveanr

1) Residuol plst has no clear pattern.

State the least squares regression line equation that summarizes the relationship between the age of trees

in years and the height of the tree. Define any variables used in this equation or state the equation in
context.

tree helght = 4.5 + 213 (age)

Interpret the meaning of the slope of the regression line in context.
For each ncrease o€ | yeur in dree age | e midel
predicts an iacrease o ]1.% em i1 drec height,

If meaningful, interpret the y-intercept. If not meaningful, explain why not.
A te-year sld dree is 4.5 o fall?

Q\'a'rélﬁf( \‘E Hhat 15 meaminﬁful...?>

What is the percent of variation height of the trees that can be explained by the linear association of tree
age in years and height of the trees?

617
Interpret s, in this context.

Lo cm 15 Ahe dypieal distance between gredicted Aree W“@M'
avd  actw| tree heiglet.

Predict the height of trees that are 30 years old. Comment on your prediction.

645.5 com.. . o J0 years s outside # our datu.

—_—\.

Ahis i extrapslation - we canvat assume Hart
s ?red{c“rion s reljable.



