AP Statistics Name \C-U/f
Unit 08 — HW #3 Period J
Inference for Regression

1. The European School Study Project on Alcohol and other Drugs, published in 1995, investigated
the use of marijuana and other drugs. Data from 11 countries are summarized in the following
scatterplot and regression analysis. They show the association between the percentage of a
country's ninth graders who report having smoked marijuana and who have used other drugs

such as LSD, amphetamines, and cocaine.

Dependent variable is: Other

R-squared = 87.3%

s = 3.853 with 11 — 2 = 9 degrees of freedom
Variable Coefficient SE(Coeff) t-ratio P-value

Intercept —3.06780 2.204. -1.38 0.1974
Marijuana  0.6185003 0.0784 7.85 <0.0001
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b. State the hypothesis about the slope (both numerically and in words) that describes
how use of marijuana is associated with other drugs.
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c. Assuming that the assumptions for inference are satisfied, perform a hypothesis test and
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d. Explain what R-squared means in context.
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e. Do these results indicate that marijuana use leads to the use of harder drugs? Explain.
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2. Does a person’s cholesterol level tend to change with age? Data collected from 1406 adulfs
aged 45-62 produced the regression analysis shown. Assuming that the data satisfy the
conditions for inference, examine the association between age and cholesterol level.

Dependent variable is: Chol
s = 46.16

Variable Coefficient  SE[Coeff]) t-ratio P-value

Intercept 194.232 : b 2
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Age 0.771638
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The scatterplot suggests a decrease in the difference in ages at first marriage for men and
women since 1975. We want to examine the regressicn to see if this decrease is significant.

s Dependent variable is: Men — Women

= 2807 . . R squared = B5.6%

E'E; BiEL. & ¥ ® s = 0.1869 with 28 — 2 = 26 degrees of freedom

g 510 == S Variable Coefficient  SE[Coeff) t-ratio P-value
31 Intercept 61.8067 8.4868 7.30 =0.001
g 1.85 1 R " Year -0.02996 0.0043 -7.04 =0.0001
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a. Write appropriate hypotheses. ; .
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b. Test the hypothesis and state your conclusion about the trend in age at first marriage.
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c. Based on the analysis of marriage ages since 1975, give a 95% confidence interval for
the rate at which the age gap is closing. Explom what yourfonfldence rn’rervof me
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4. A consumer organization has repor’red test data for 50 car models. We will examine the
associafion between the weight of the car (in thousands of pounds) and the fuel efficiency {in
miles per gallon).

Variable Count Mean StdDev
o, MPG 50 25.0200 4.83384
@ 32T o wt,/ 1000 50 2.88780 0.511656
£
ge8T Dependent variable is: MPG
2 24+ R-squared = 75.6%
5 s = 2.413 with 50 - 2 = 48 df
B 20+
L Variable Coefficient SE(Coeff) t-ratio P-value
| ! . ; ; Intercept  48.7383 1.876 24.7 =0.0001
50 25 30 35 ' Weight ~ -8.21362 06738 -12.2  =0.0001
Weight (1000 Ib)
a. lIs there strong evidence of an association between the weight of a car and its gas
mileage? Write the appropriate hypothesis.
Ho [,’: =P e s no Uinear) rﬁ/a,hohjhfp beteis
SToe UL wttgr of & Car and 1ty gas miage-
_—-—"-

Hat P70 Twaert 13 & RIasiomsiup.
A=0.05



b. Test your hypothesis and state your conclusion. ¥ ASSAMA ((‘)ndlﬁ Ny Ge

10t syansnc= 122 | Met.
- Jég; zrgn dan: TS for Slope b of
-V £ 0.000! T regregen ling

VO s WSS Hhan our righatance
B pwr pvalE s wss | |
CONAUAL %) o =0.05, We rEject HAL WL k¢ ()
COMNANG AL e fliak tue ( !lt'z;‘/}ﬂe of kaL
populipincn g resiion ine rlafing weight
OF O Cav 0 115 gas MmUAge iy not resn.

c. Create a 95% confidence interval fo[ the slope of the regression line.
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d. Explain in this context what your confidence interval means.






