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Linear Regression Models

1. Below is a scatterplot relating systolic blood pressure and age for 14 men from 42 to 67 years old.

Scatterpiot of Systolic Biood Pressure vs Age
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a. Isthere a clear explanatory variable and response variable in this setting? If so, tell which is

which. If not, explain why not. %@ (S +he CxPlanatory V@ ble, s }‘Q_}'ﬁt C
blood pressure \s+h€ respaise Varable. S8 P does ot 1aflvence
0\3«6,

b. Does the scatterplot show a positive association, negative association, or neither? What does
this tell you about the relationship between age and systolic blood pressure? W Qs S0t G'fi \an

Vo posvtwe . Thivs supo ests that oldes men are more Li bely
+o sutfes from hiojh blood pressure:
c. How would you descri_be thlt_e shape, direction and strength of the elationship? A an nf."‘tﬁ"‘ff';
This data v knear, moderate and posi W Wiy af
at gmen afoundage 47 weth g 54p a:’aﬂcl A00.

d. Which :ﬁ the following is closest ﬁ: the correlation between systolic blood pressure and age for

this group of 14 men? Explain. 65 caUSE ol +ne g(‘r'i'iif?f}
r=0.9 r=05 r=0.2 r=-02 “+he € \S d@tf‘f’ﬂ?l’;&ﬁ +o
around 0.5.

e. There is one “unusual point” on the graph. What effect would removing the “unusual point”

have on the correlation? Justify your answer. Mww*’ia +he. ootliesr wovl é ma ]ﬁg
+Hhe correlation much clecer Yo 1.

f.  Suppose we rescaled the ages so that they were expressed as number of years above (+) or
below (—) 50 years old. That is, suppose we subtract 50 from each value. How would the
correlation change? Explain.

This would pot change the correlation at alh swace
Subtmetio, 50 Sram each scof € weuld not change o}
distanc e Tranm the Mmear). .



2. A student wonders if tall women tend to date taller men than do short women. She measures
herself, her roommate, and four friends. Then she measures the next man each woman dates. The
results are shown in the table and scatterplot below.

Women (x) 66 64 66 65 70 65
Men (y) 72 68 70 68 71 67

Heights of dating couples
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a. Based on the scatterplot, described the pattern, if any, in the relationship between the heights
of women and the heights of the men they data. \Uh\ \?. ‘H’ﬁ ﬂﬁef 'O+ qPPmr° 10

show +hatthe felatiansh. +&U€Cﬂ heiant c:-{? ;mﬂmnﬁﬂd $41e
y‘egyrfs of The men aré some uwig \‘huQ does no+t appear

2 Be o strong relghonchip
b. Useyour calcul ator to find the correlation r between the heights of the men and women. Do the

data show any evidence that taller women tend to date taller men? Explain. ("= (), QJ%O

Swice ( \S pOSw-i—we and amaner +han 0.5 yhere 18 sanit
evidence that tall woman fend 4o date tailef men,

c. How would r change if:

e All the men were six inches shorter than the heights given in the table? b*fﬂ&‘h"% +hé
Same Gmtoun Sram coch Y ~vnlve will not anﬁ&

correlaton
e Heights were measured in centimeters rather thaq inches? (There are 2.54 centimeters in an
inch.) HUH‘ - }‘~ "13 gach 1&%“3 ht L? a o stan + 0

Conve r+ ~i~;»: e he ‘9‘4""5 n+o ;um will not change +he
coffelathon.
d. Suppose another 70-inch-tall female who dated a 73-inch-tall male were added to d ata set d

How would this influence r? ﬂd iﬂ9 "H"S dw’l‘i* i"s‘ e
“17) 1Ae
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3. Below is some data on the relationship between the price of a certain manufacturer’s flat- panel LCD
televisions and the area of the screen. We would like to use these data to predict the price of
televisions based on size.

Screen Area Price

(sq. inches) | (dollars) "= <9719
<= — X=%92.235
207 265 | oy -
289 330 Sx = @104
437 375 7 . LS. 333
584 575 :
ShE 650 Sy = 162817

a. Find and interpret the slope of the least-squares regression line in the context of the problem.

Show your work. F : Ep © ALK
o Buef! J?i}ai&,\f

k), = ,"]‘?q(% _/’«15(‘9 \nerease Yn sereesn Si€

= L +he pric€ Shov A (Alrées

bo, 3. 70.
b. Find and interpret the y-intercept of the least-squares regression lifie in the context of the
problem. Show your work. ﬂ Sy .wi‘i"h asceéen

e\ - erLE OF O gnf'ruﬁf&m o
bo = 405333~ +756( £92.323) ° ;;mulﬂ cast S 10A.2%.
[109. 220
c. Find the equation of the least-squares regression I'i,r‘ue. Define any variable you use.
;,‘f: |02.939 + .15x ¥ °© price Laollars) | N
X = Screen areaf sg- 1NENES

d. Predict the average price for a television with a screen area of 488 square inches. Show your

e §=109.3a9 FL(u88) = 47815

[3 41310

e. The manufacturer also produces a television with a screen size of 943 square inches. Would it be
reasonable to use this equation to predict the price of that television? Explain. [\}0. a9 L,?) S
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