Activity 3.2A -

KiY

The table and scatterplot below show the relationship between student enrollment (in thousands)
and total number of property crimes (burglary and theft) in 2006 for eight colleges and universities

in a certain U.S. state.

Enrollment (in | No. of Property ||Predicted ~ Residual

1000s) (x) Crimes (y) _||Values (units) crime, |Values (y- 9)
16 201 Do in Step I ___DO as par“l’ of
2 6 | |question 4
9 2 B
10 141 I
14 138 ¥
26 601 b
21 230 il
19 204 - .

INSTRUCTIONS:

A) Identify your variables:
EXPLANATORY is_ STUDEANT £ aAlRoLLMENT
RESPONSE is __ PRoPERTY CRimE
B) Create a scatter plot and describe the association in context
C) Find the mean and standard deviation for both variables. Use [STAT] 2-var stats
ENROLLM EAT X = 14..3 Sx = 7.60
CRim £5S = 206.b> Sy=/%5,21

D) Plot (Xmean , Ymean) on the scatter plot with a star. (?,:ﬂ = (4.3, 206, L3)
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Activity 3.2A - E\/

The table and scatterplot below show the relationship between student enrollment (in thousands)
and total number of property crimes (burglary and theft) in 2006 for eight colleges and universities
in a certain U.S. state.

Enrollment (in | No. of Property ||Predicted ~ Residual

1000s) (x) Crimes (y) || Values (units) crimel |Values (y-9)
16 201 13 Do as part of
2 6 -L3g question 4
9 42 g4
10 141 /0 b
14 138 TE
26 601 4sis
21 230 34
19 294 302 .

INSTRUCTIONS:

A) Identify your variables:
EXPLANATORY is_ STUDBEANT £ AlRaLL s ENT
RESPONSE is __PRolP€RTY CRimE
B) Create a scatter plot and describe the association in context
C) Find the mean and standard deviation for both variables. Use [STAT] 2-var stats

ENROLLM ENT X= 143 Sx 3 7.60

CRim €5 J = 206. 6> Sy=/%5.,01
D) Plot (Xmean , Ymean) on the scafter plot with a star. (R,3) = (1463, 206, 63)
E) Find the correlation coefficient __ = , 395 . Does this make sense? Explain.
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Now go to the next page and answer questions...
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P W ]
q = o+ b X wWhere ¥ read Y hat

CL = N Datercept
INSTRUCTIONS b = slore
F) Find the LSRL A (
The LSRL equation: CRAME = -112.58 +a\,% Ediy Rou.nqewﬂ
where

9= PeedicTEDZum BEQ 0F  ProPeeTY CeimMés
X=_OTUOENT ENAOLL M ENT 1N THuIIANOS
G) Put the equation in [y=]
H) Pick 2 points from the [table] and plot the LSRL on the scatter plot.
I) Fill in the predicted values in the table on the front page. The [table] has the predicted values.
Look up each x-value for Enrollment in the [table] and the y-value is the predicted crimes.

1. Interpret the slope of the least-squares line in the context of the problem. ‘-Z:_Qi]

FoR £gacn |, 000~ STUD ¢AT INCREASE 1IN ENAOLLmeNTJ
THRE TPRENDICTED NUmMBER (OF ProfPeaT CRIMES
Tucreases BY . %3,

2. How many crimes would you predict on a campus with enrollment of 14 thousand students?
Show your work. X =14

ﬁ¢ = -112-58 +21.85(14) = (Ja3.o04 Cf@

3. Find the residual for the campus with 14 thousand students and 138 property crimes. Show

your work. Interpret the value of the residual in the context of the problem. X =14
Res i doel = \/-—q:- |3‘3"H'5-°‘*=\"5§-°"| V=138
A 7\
Y z Ceime

The acheal num\oer o¥ ‘Proeé:-'\"[
cvrimes ot Yhis college 1s  55.04 Crimes
Lewner then The number o+ crimes Prec\\‘c*!-eé

by this lirear model.
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I) Fill in the predicted values in the table on the front page.  The [table] has the predicted values.
    Look up each x-value for Enrollment in the [table] and the y-value is the predicted crimes.
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The table and scatterplot below show the relationship between student enrollment (in thousands)
and total number of property crimes (burglary and theft) in 2006 for eight colleges and universities
in a certain U.S. state.

Enrollment (in | No. of Property ||Predicted ~ Residual
1000s) (x) Crimes (y)  ||Values (units) crime| |Values (y- 9)
16 201 234 -35
2 6 bt 74
9 42 gy -42
10 141 /0 b 35
14 138 TE -ss5
26 601 4ss 16
2 230 346 ~1l6
19 294 302 -8
Question 4 - ADD RESIDUALS
4
The SceMer plor showd
I / o Pos:'H\Je linear, modecctel
';1- (00 S d ! 1
::9: // Strone associe®on  between
o y -
;-: Q9 J/ (%‘d,'ﬂfh S'l'UAM+ en ro\\men“' ay\é.
g k A / huomber o+
. B R
\-t‘
: Slw < \/o Crimes 1 A00(.
N § ./‘ - (14,193)
5 < 574 :
2 = - / A NoT\CE (x,:‘) 15 onN
0 15 A0 S B0
E LSRL.
Vid, -\ TH

STUSENT g NRoLMmenNT
(in 000 s\



PGroves
Text Box
Question 4 - ADD RESIDUALS


4. Use the scatterplot to make a rough sketch of the residual plot for these data.

Q4: Resia vols vs EwRowment
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5. Would the slope of the regression line change if the point (26, 601) were removed from the
data set? In what direction?

YES. FRom THE REsivaoaL PLOT You cAN SEE (ac, tol) has _
S N

A BicW PosiTive @ g s poaL So IT TéNos To PutL THE LI

Townadss 1T, R EMouing IT WoULD REDveE THE SLOPE.

oW REMOUE THE Poy~T ANQD SEE THE NEw LSARL (See below)
r=,922 increased and ¢?% increcsed +oo.

6. The value of #* for these datzi is 0.80 l} Interpret this value in the context of the problem.

90.1% OF THE UAaiTioN |N ProueaTy CRIMES
LA BE ACCOUNTED FoR BY THE REGR E SsioN
OF TPRIPERATN CRIME ON gn RoLL MENT.

7. Isthe given least-squares regression line a good model for these data? Support your answer
with appropriate evidence from your answers above.
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Q4:  
Calculate the residuals (y- ŷ) in the table on the front page.


Quiz 3.2A AP Statistics Name:

The table and scatterplot below show the relationship between student enrollment (in thousands)
and total number of property crimes (burglary and theft) in 2006 for eight colleges and universities
in a certain U.S. state.

. Enrollment (in No. of Propel'ty Scatterplot of burglary vs enrollment

1000s) (x) Crimes (y) q ’
16 201 i 500
3 6 'E 400+
9 42 E 300 4 _'_'_',.-"'
10 141 & P '
14 138 3 ] 7
26 601 8 of o«
21 230 -100 1, . : , ; ;
19 294 0 ’ Studelr?t enrolnentls('n 1000s) ” ”

The equation of the least-squares regression line is y=—112.58+21.83x, where p = predicted
number of property crimes and x = student enrollment in thousands.

1. Interpret the slope of the least-squares line in the context of the problem.

2. How many crimes would you predict on a campus with enrollment of 14 thousand students?
Show your work.

3. Find the residual for the campus with 14 thousand students and 138 property crimes. Show
your work. Interpret the value of the residual in the context of the problem.
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Quiz 3.2A
1. For each 1000-student increase in enrollment, the predicted number of property crimes
increases by 21.83. 2. y=—112.58+21.83(14) =193.04 crimes.

3. y—p=138-193.04 =—55.04. The actual number of property crimes at this college is 55.04

fewer than the number of crimes predicted by this linear model. 4. See graph below. 5. That
point has a high, positive residual, so it tends to “pull” the line toward it. Removing it would
reduce the slope. 6. 80.1% of the variation in property crimes can be accounted for by the
regression of property crimes on enrollment. 7. Answers will vary and will depend on the
appearance residual plot sketched in #4. Some students will suggest that there is enough of a
“U” shape in the residual plot to suggest that the linear model is not appropriate. Others will say
the lack of pattern in residuals suggests that a linear fit is appropriate.

Residuals versus Enroliment
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