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AP Stalistics [Rivoriole Dola Anoclysis Test Review

1. The correlation coefficient measures:
{a) Whether there is a relationship befween two variables
(b} The sirength of the relationship between iwo guantitative variables
;/ (c) Whether or not a scatterplot shows an inferesting pattern
(d) Whelher o cause and effect relation exists belween two variables
@The strength of the linear relationship between two quantitative variables

2. Which of the following is true of the correlation re
(a) It is a resistant measure of association
—1<r<1
(c) if ris the correlation between X and Y, then —ris the correlations between Y and X
?) (d) Whenever all the data lie on a perfectly straight-line, the correlations r will aiways be equal to

+1.0
{e) Al of the above

3. Astudy gathers data on the oulside temperature during the winter in degrees Fahrenheit and the
amount of natural gas a household consumes in cubic feet per day. Call the temperature x and
gas consumption y. The house is heated with gas, so x helps explain y. The least squores regression
line for predicting y from x is: § = 1344 — 19x, When the temperature goes up 1 degree, what
happens to the gas usage predicted by the regression line?

)} It goes up 19 cubic feet
Sb é:g)lf goes down 19 cubic feet
' (c} it goes up 1344 cubic feet
(d} It goes down 1344 cubic feet
(e} Can’t tell without seeing the data

4. A least squares regression line is created for predicting stopping distance (y) in feet from
temperature (x) in degree Fahrenheit. If stopping distfance was expressed in yards instead of feet,
how would the correlation r between temperatures and stopping distance change?

{a) r would be divided by 12
{b) r would be divided by 3
C/ @ r would not change
} r would be multiplied by 3
{e) r would be multiplied by 12

5. The fraction of the variation in the values of y that is explained by the least-squares regression of y

onxis...

{a) The correlation coefficient

{b) The slope of the least-squares regression line
C/ The square of the comelation coefficient

{d) The intercept of the least-squares regression line

{e) The slope of a transformed exponential function



4. Volunteers for aresearch study were divided into three groups. Group | listened o Wesiemn
religious music, group 2 listened to Western rock music, and group 3 listened fo Chinese religious
music. The blood pressure of each volunieer was measured before and after listening to the
music, and ihe change in blood pressure {blood pressure before listening minus blood pressure
after listening) was recorded. To explore the ielationship between type of music and change in
blood pressure, we could:

(1) See if blood pressure decreases as type of music increases by examining a scaiterplot
C (b) Make o histogram of the change in blood pressure for ali the volunieers
@Moke a side-by-side boxplots of the change in blood pressure, with a separate boxplot for
each group
{d} Do all of the above
(e} Do none of the above

7. Which of the following statements about influential points are frue? IA-
Influential points have large residuals NA-LE Fudng VUU Yo LSEL CU‘KU/LCJ‘/L&’

Removal of an influential point sharply affects the régression line
T

W Outliers are always influential poinis x | k\ﬂ @n/ v\g&\“ﬂ“\\*
(a) land I "Jr"\j\'&"f o0
E o) 1 and Ii 6 nor O g 1 ﬁ
(c) land I A \P V\éisww ‘é‘

d) i, i, and il
None of the above gives the complete set of frue responses.

8. Which of the following statemenis concerming residuals is true?
{a) The sum of the residuals is always O
(b) A plot of the residuals is useful for assessing the fit of the least squares regression line
(¢} The value of the residual is the observed value of the response minus the value of the response
9 that one would predict from the least-squares regression line
All of the above
{e) None of the above

9. Using least squares regression, | determine that the logarithm (base 10} of the population of a
country is approximately described by the equation:  log (population) = —13.5 + 0.01(year).
Based on this equation, the population of the country in the year 2000 should be about:
{a) 6.5
{b) 665
Q {c) 2,000,000
3,167,277
(e} None of the above

10. Which of the following would provide evidence that a power law model appropriately describes
the relationship between a response y and an explanatory variable x¢
(a) A scatterplot of y versus x looks approximately linear
(b} A scatterplot of log y versus x looks approximately linear
{c) A scatterplot of y versus log x looks approximately linear
@A scatterplot of log y versus log x looks approximately linear
{€} None of the above



Free-Responss

11. Over the past few yeors in a small fown, ihere has been a srong posilive correlation between the number
ot people aftending church and ihe number of people in the city jail.

(g} Is this evidence that going to church couses people 1o go to jaile Explain,

NO. COMELaniGn # CaUsanon . thgre Coulgl be oty facios
Voo (naden vanodaled) ou cauaie botia.

(b) What hidden variable(s) might be influencing the siluation? What is this effect called? Draw a piciure.

Thts 1S codkedt common yespon i

an faerease ‘mw popUcnon may Caust bota.
ﬁ()#?k{} f€ s Tﬂ‘&{rl t@\
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12. Data is collected from 189 elementary school students ubout their favorite subject in schoeol and their
gender, The datais displayed in the table below,

Gender
Subject Male Female Total %
Math 23 26 L 259/
Science 24 23 iy 24 4/
Reading 15 23 22 204/
PE 28 27 5, 1041/
Total ae 949 \89 o0/
% Ylie/. 5.4/ 00/

fa) Compute the margingl distribution of favorite subject for all students.
Supet | Al STUdents
ot | Udisg = 2697
SURh(e | dTpeq = 2457
l’ﬂ&ﬁ\mﬁ 2189 = 2004/
Pe SG/184 = 2947/
il | 1EYRA - 00/

(b} Compute the conditional distributions of gender among studenis whose favorite subject is reading
oender \’ﬁ&dlm o
e [16/3p=3967.

FMale | 23/35 = w0G/.
TOT(LQ %8/58 = \L")b'/.

(c) What percentage of male students have math as their favorite subjecf? ZE)/CiO 25 /.
2607/ 6 mede Stuaents havEmatln gs thew fa Suye
{d} What percentage of female students have science as their fcworrfe sub;ec’r 2% [C\ Ol 2372 7/
232 7. O FOMOUE STUCENTS Ve STAEN G2 03 #ew faviy)

(e) What percentage of students whose favorite subject is PE are female? S

IS5 = Y4 7. oF STudenhts whnoe +0VoNse Spbe ot \gﬂ ey Ore temale.



13. A local car dealership hos been using 1-minute spot ads on a local TV siation. The ads always occur during

#-of cars soict

the evening hours and advertise the different models and price ranges of cars on the lot that week. During
a 10-week period, the dealer kept a weekly record of the number of TV ads and the number of cars seld.
The results are shown in the fable below.

AR A VAN AV
1V ads & 1201 0 §141 251161 28118{110| 8
Cars sold 1513111011628 20140(25|12]15

(@) Consiruct a scatterpiot of the data and describe the relationship between TV ads and cars sold. Which
is the explanatory variable and which is the response variable?
Sah N Cﬂ\”g _ \ P b . ,
SONNG LAV explonann varabie: # 041V 04 pev
? Yol

resSponK van it & of Qs SOid per
WL

o There (s o wedk, posiive, intar
8 RAGTONSHip peiien ¥ of TV A
' ' per weacand & of cars sodh
pri WU . Thg Sty pIOT FNts
No vge %@S ona NO CUMTE3N

(b) Construct a linear regression model for the data. Is the modet o gooél fit for the data? Use statistical
dota to justify your response,

Tors = 0. 541 10V aas)
thns is o good it beeoui the relciionship ettt
#ob 0ds and # of s Joigt 1 tawvly bneav and

e ConRIonon CO LMLt V= 0 Q18 Wl 1S
-f-@dr\y b 1o L
(c) The manager decided that they can only afford 12 ads per week. At that level of advertisement, how
many Cars.gan the dedlership expect o sellg

Cors = -SUl + 1.o1(12) = 1887 Cavs
The cwaikrsShip Can £XpRCt 10 Jeli cloour 1§ Cars por ieele
Yty vbn L s per wRbe.

T I R & T A B

M |
& oF TV ads

(d) The next week there were 22 ads that were shown. According 1o this model, its residual for
number of ads is 3. How many cars were so0ld2 Round to the nearest whole car if necessary.

PRSI = Y - (5 Q: .ot 1.0 (22)= 2818
3= Yy -28 T8 e deiership Soid aobut
Y= 318 3 CarS N (0 vl winen

27 Qs Wwert Showvt



14. Cell phones have revolutionized the way we do business and the way we stay in touch with friends and
family. The cell phone industry enjoyed subsiantial growih in fhe 19%0s. The scallerplot below shows ihe
numiber of cell phone subscribers (in the thousands) in the Uniled Siales between 1990 and 1999

™ere S 00 Smng, poSITIve, Sughtly Cu}(\ré,qk_ el ondhup
benueen YLav ond # of celtphoht SUbStNDS. Thevt
IS o AL GGy N chatt petusen the year 1190 and

_ S ik SCorevplor 1543,
Researchers transformed the number of subscribers using logarithms. Applying least squares regression
o the franstormed data gave the following computer ocutput, plot of fransformed values, and resicuai

plot:
_ o b
log(subscribers) = - 263 + 0,134{yeqr)
Predictor Coef Sigev i-rgtio p
Constant & -263.20 14, -17. 000
vear I 0134170 0.007831 18.30 0.000
R

s x‘!s%{sss @ = 98@ R-sq(b@ = 97.9%

{b) Perform the inverse fransformation to obtain a non-inear model for the originat data.

T - o ngear)
SQoscrb e = 10720220 | 3y

{¢) Based on the information above, is this model appropriate for making predicfions about the number of
cell phone subscribers based on yeare Explain.

TS Model (S not appropnade . ATWOUGh Yz a0
(S close 0 1, tle resiguad plot Showd o cléav Paﬁ‘iifﬂj
UVIC ymeahns toe model (s nor el (uarve)

(d) Interpret R? in context. e phnng

Ag.27. oF Nt VAriohon in e % ofF Subsunbers
can e Qounted for by e LSRL OF & of cell phore
Substripeys oN year:



15. Each year, students in an elementary school loke a slandardized math test at the end of the school yeaor.
For a class of 41 graders, the average score was 55.1 with a standard deviation of 12.3. iy the 3 grade,
thase same students had an average score of 1.7 with a standard deviation of 14.0. The correlation
between the two sels of scoresisr = 0.95,

i
(a) Calculaie the equation of the leost-squares regression line for predicting a 4% grade score from a 3d

grade score, SHOW YOUR WORK! S 2 3 (mm\
£=0LT  Sx= M0 b= ¥ o7 F(pas)iTg = (03B
U= 551 Sy~ 2.5

V=095 a: J-bx = 66— 0854w (0L

:C&a(}jy

et e

J= octlox

\(@% grade SCOT) = 3,003 + 0 82427 grade score) |

{b} Calculate R? and explain it in terms of the context of the problem.

V=04  R?304025
Op.26y OF The Voo ) +he valud§ oF YW grade math
SLOYEs 1S actounttd for py the LKL oF Y giodd mah
StorEs oN A groge mowh SCOrtS.

(c} Can this equation be used to represent the student’s scores when they are in 12t grade? Why or why
not and explain your answers

NO, oo WIS dadae Onvy  rCpresents the

yonaoes 39 ond 4™ Qrigie mach SCery.
2™ gvade Mo Slorts Wolld B a e
vonaloe cngd  we  woldd naeel a vew

QU Sor ot LSy (1o pYEaict thok.



