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AP STATISTICS
(Section 12.1)

AT sie-seesys short for her age. Their doctor has recorded Sarah’s
nsecutive office visis. These data were entered into a Minitab worksheet

gressed on her age. Here is part of the computer output.

age and height &g six co
and Sarah’s height Wa

Predictor Coef StDev 1-ratio P
Constant & 71950 3 * *
Age b o383z (0.02041 @ .
SEb
s=10.3873 R-sq =98.9% R-sq (adj) = 98.6%
2 1
(r=.998%)

1. Suppose we want to conduct a test to determine whether Sarah’s age is useful in
predicting her height. Define the parameter of interest: write an appropriate null and
alternative hypothesis for such a test.

E, = the frue rloFc, of po latron regreceim line. defermined
bySSarah's height aﬂ agc.>3
Ho:B=0 Ha:b20

;1 What is t‘l;ecqualion of the least-squares regression line? > \/\JD{‘A,C) (
Height = 71.455 + 3623 (Age)

or\lesting My has been left out. Find 7.

3F13
o 162’0‘“' : (?-7?

4. How many degrees of freedom does ¢ have?
d{':n—ﬂ =6-2:4

5. Use Table B or your calculator to find the P-value.

\
P& .ooos@é oo tedl (1.7¢, 100, 4) = 00002 @: . 0000Y

6. Write your conclusion in plain language (at a = .05).

A"’ Ac .05' fhew s $+ﬂhj evislence -{p rCJ(CCJ ‘L{‘ and
tmclude a linear rtlationship exists betueen Sarahy

htl‘JH‘ and. Gge o a Pw'n-f (£ t2)




Ideal Proportions
Once upon a time, a random sample of students at Indiana Univerity made measurements of their

arm span and height. They entered their results into a Minitab worksheet, requested least squares

regression of height on arm span (both in inches) and obtained the following output:

Predictor Coef StDev I-ratio p
Constant & 11547 5.600 2.06 0.056
Arm Span © 0.84042 0.08091 10.39 0.000
SEb t P
s=1.613 R-sq=87.1% R-sq (adj) = 86.3%
(r=.9337)
A residual plot for the data looks like this:
o & B -
o a o
0.0 o . n-= ¢
(4] o
=]
(=] o
REST1 o
(=]
o o
~3.0 A
§4.0 60.0 72.0 75.{:

armspan

L. Determine the equation of the least squares regression line. > f amp le

A
Height = 11.S4T + . @4pyz (Atm Span)

2. Construct a 95% confidence interval for the true slope determined by arm span and height
for all students at TU (use PAIS):;

: o (i neal 4
P 8= frue slope of pspulatim regAssian line defermined y
Alm span and kci?h} for A—_{{ T U students

AL 5}”’“3 lineas asrociation Liith no pe Hern in residual plot
£ # TUstudents > (£(10) > (£0
N NFP of residuals Unknoton
£ Kesiouals equally scatlered amound-y= 0

L. Aardem sample useol




, 8

95 ¢ = b t£¥SE

1"

"

Biok1 T (2.120) (- 0f0tr)
(.47 1.01)

"

T am 95% Confrddent that kc@H Inc reages
56+wcm 57" and [LOL" FD( eaclh 1" acrease
A Bl0n SPAan for all TU shydents




A2

As part of a class project at a large university, Amber selected a random sample o her major field

of study. All students in the sample were asked to report their number of hours spent studying for the final exam
and their score on the final exam. A regression analysis on the data produced the following partial computer
output.

Predictor Coef SE Coef f P

Constant 62.328 457G 13.64 0.000

Study Hours 2,697 @ 3.62 0.005
)S=5505 Resq=567%

Amber wants to compute a 95 percent confidence interval for the slope of the least squares regression line in the
population of all students §g her major figld of study. Assuming that conditions for inference are satished, which
of the following gives thefmargin of errorffor the confidence interval?

@ (2238)(0.745)

0745} CL = L, i[k* S'Eb]_
(C) (2328)(5.505) (2.22%) (. 7![5)

228
(5

D) (23%8) (5 505]
(

(E) (2228)(2.697)

(B) (




AP STATISTICS
(Exponential Models)

Brandon is shopping for a used car and collects data on age (in years) and price (in 1000s
of dollars) for Ford Taurus sedans on a used-car Web site. Below are computer outputs
for two different regression models: Price vs Age and Log (Price) vs Age. All logarithms

are base 10,
" Predictor Coef 5SE Coef [ P
L Price versus Age Constast  17.870  1.030 17.35 0.000
Age -1.4300 0.1276 -11.21 0.000

5 = 1,68336 R-Sq = 89.3% R-Sqladj| = BH.6%

II. Log Price versus Age Predictor Coer JSE Coef T P
Constant 1.43723 Jo.02BEL  49.8% 0.000
Age 0.090652 .D03569 -25.40 0.000

§ = 0,0470832 R-8q = 97.7% R-Sgladj) = 97.5%

104y

1. Explain how the information provided suggests that an exponential model would
describe the relationship between car age and price better than a linear model would.

(%, 109 y) produced a otamger torrelatron

v
Expw{“"l 4 ard MO eUtnly (Ca Hereol vesiolual f{af




2. Write the equation of the exponential model in the form of y = ab’

04y = 143723 + [ 090 52X
A LH3723\ - 090052\ X

e ——

]V
triee = (27,3070 C8E) "

3. Use the exponential model to predict the price of a 5-year old Ford Taurus.

lﬂgAY = (Y3723 -.090652 X
gy = U323 - 09452 (5)

0y = 46317

A 48347
Prree = (0 = 9.037 thowsand or 9437




According o data from the U.S. Health Care Financing Administration, the national
expenditures for drugs (in billions of dollars) for selected years from 1970 to 1997 are as

follows:
X [Year [70 [ 80 [ 85 [ 87 [ 89 [ 90 [ 01 [ 92 [93[ 94 [ 95 | 97 L —~» 24
Y Spent | 8.8 [21.6 [37.1 |43.2[50.6 | 599 [65.6 [71.2] 75 | 77.7 [ 83.4 | 1085 z Icf
|
4. Justify why an exponential model would describe the relationship between vear and
expenditures better than a linear model.
s
. . - K{ﬂdw}
- A y
(* ..' D A - t“‘ (
Y . & aw‘“(
4 i fkerc
- see
X
- q . E
pot? o Cte el
.
L 3 {on i 0 ~ Nﬂ y
- — HU{L
- o ‘co
LY - L]
L]
X
[ 4

5. Write the equation of the exponential model in the form of y = ab”

_1.9L5 + o402 (Year)

cpont = C0122) (1.009) Y

6. Predict the national drug expenditures for this year. Do you have confidence f this

result? Why or why not?

: (ro‘_"“‘) (10 ""@

E?‘(f £C3 (Ll; LZ)
Spent = (.b136) (1o

For 2017 Use 117 = $490 billrm
No Confrodence > exctrapplation
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12.2 AP Statistics Name:

page is computer output for three @ 5
countries in Central and South America. Child mortality is measured in deaths before age 5 per

1000 children born. and income is measured in U.S. dollars per person. Questions about these
data are on the next page. All logarithms are base 10,

What is the relationship betweer in a country an On this
STeM Tegression models examining 1t Mionship for

I. Child mortality versus
Income

Net cwenty

Rert

B

Al

b |
F
P
=8 &N

£ Jo o [E=s = = o
~ - E e * " s =
L hd | L8 —_—
* . - - - e ¥ T i an C o
(pcTvr  hits |

Coaf SE Com?f T F
) _ ; 1.53434 0.05530 27.50 0.000
II. Log child mortality Income per capita -0.00005198 0.00001237 =4.20 0.001

versus Income

Exp

= 0.137280 B=54q = 31.0% B-5qiadj| = 48,1%

== . w Al J . e
o I . S wﬂﬁcﬂ*
- AR e -




IIL. Log child mortality
versus Log income

&war

T F
g.99 0.000
-4.94 0.000

1‘;‘51—
g
. -
= (A}
A
4 .
L3 i

[03‘{

T O, 4 s s R |_
L gt

SEEETERIE

=]
»

| 10515 Be R

1. Explain why the information provided suggests that a power model would better
describe the relationship between Child mortality and Income in these countries than
a linear model or exponential model would.

(Tog %, 0gY)  prducd 8 shavger comelation anal
Fa mos+ (anolomhy SCa Here ol resivlual ffa-l'
watr

2. Write the equation of the power model in the form ¥ = ax’

lod = 2 9244 - 4LgaH (Iog X) <— ¥1300
Cgﬂ? 7 ﬁoz.qzqf)(xyw

ALl
Mor?nf.'{'\{ = (422 .35) (Tincome) ]

3. Use the model to predict the mortality rate in a country with an income of $1,300 per>

PfrsonMarf{;I:‘h{ 3 (42215) (‘mo)—.t{lfz‘{

= 32.12 deaths [1000 childaen

6 12,
400°




L £an nal
various tree species. The following data have been collected on th
trees and the viel a piece of lumber 12 inches by 12 inches by
ﬁ_g__ 413 ::s 128 a1 [19] 32 [22] 38 |25 1731 [2
y BE |88 294 (28 [ 123 |51 (252 |56 | 16 | 1a1 [ 3

125]19] 39 [ 35 [17] 37 [237 39 ]
8621231 ] 187221205 [ 57 [ 265 |

4. Justify why a power model would describe the relationship between diameter and
board feet better than either a linear or exponential would.

. o |
Y rm W o e
‘\s.“x 2 N .
e q'l‘ ar’ T Not o
Y| W T L
- %3 ; - o
A8 ., e T
- (.’.“:: ™ ; ‘ & Mﬁa:lemki

5. Write the equation of the power model in ¥ = ax’ Tu( Etj (L, : Lz_) :

{oﬂﬁEF = ~2.564] + 3.136L (log Dismeter)
booe Feet - (Iﬁ'z's‘q')(?lamﬁ"'m BF = (.0028) oiom)

7.134b
BnamLAFec.t (.0024) @laana‘)

2.0360




