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Investigation: Residuals

The graph below shows several polnts along with the line y = x. Use the graph to answer the following questions.
\

1. The vertical distance between point N and the line y = x is labeled on the st i it
graph. Find all the vertical distances between each point and the line y = x. . ! S § __{__;__‘” &

2. Istheline y = x the line of best fit for this data? Explain why or why not. If

it’s not the line of best fit, find an equation for the line of best it and - i_ . "
i . A N { ‘erdcal |
explain why it's a better fit. ..E.-_'. _g_ T _ - R

3. Calculate the correlation coefficient for this data. What does this value tell
you about the data?

*(. How the dodoe 1S (wear moderods,

#7. Divection (PN negadive herther)
3. Form ( fwar, covved, ovsomdwyclse

The correlation coefficient is not the only tool that statisticians use to decide whe het ornota F neis 3 good medelforas
of data They also consider the residuals which are the differences between the cbserved volues (the data) and the precics
volues (the y-values obtained from the regression line )

’b 09

residuc! = observed voiue - predicted sc!ué

In other words, the residuals tell how far the actual data is from the regression ing, simitar to the vertGal-distances v found &
above Generally, d 2 data pont is above the regression ling, the residual 15 positive it .o-upe«* 5 t/e'/cw—t*c rqﬁt&cr \

.ne the residual 1s negatsve. &
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Let's start with a farrly simple example, Here's some data: xl 11213 , 215186
Y[10]13|7122|28[19]
Here is a scatterplot of the data with a regression line' y = 3x + 6. Here is the plot with the residuals drawn.
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4  Use this information to complete the table below
X 1 2 3 4 5 6
Observed Value !, 10 13 7 22 28 19
"Plvg () ;z Predicted Value 9 13 {15118 |al |24
\f\‘“’ g‘ Residual -”i | ’ (
_(observed value - predicted value) | 8 q -' 5
dofo.
= , 1Q
( rry- r r ~r) X
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N Pt the values from the table ol yasduals "
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o Wareddusinlarge and negative, what does that mean? o
L ol .

7 Whatdees it mran i a residyal is equal to 07
Mapomt is L Piness Regvession fne

8 ihveneens told you that they estimated a line of best it for a st of data and ol of their residuals were pusitive, what

would you say?
Move e fine of best f+ yp
O Mihe corcelation cortlicient tor 4 set of data s omultni, what will the residual plot look Like?

All e dato 7S 0N Pedred-Corr.
4 b of PRest 7, Joo%e OF
e vesidvols would awu?s on
be O. All ponvds -t fing |
nil pe on i ¥-ax'§ Jedted WItnN Locellg

O AL rcsidug) ofs

fortwr below he predichon fine (‘%
+)
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10 Consider the lollowing data set: ’
1 AT S B TS /
B0 R e 8 . 16,

9 75

- -
a  Croate a scatterplof of the data set Dows this data appear 10 bn ingar? nO"' l‘W/ |+' '8 wm

b Although we have doulits about the line wny of this data, 1oty do s hnear regresuion to see what our resutts Dok bhe
Calculate the linrar regresson equation and the cocaelation coetticent 21 Day dats set Does angthung surprse you? 9“-" 5x - 3 . 3
t Calculate the cesidualy and ceeato a plot below Whal do you notice ? Qb
=

o

. “ A
4]
S e o 01177217
' : f2-3]3-3

The prevaonis groblem briogs cut two key kleps
{1} Awayscrearp a plot of (he datat Do not Sunply rety an the regression squation, cosrelation, or revidualy tooking at
the iats plot 1 en e1sent)al step
(2} Omly use coreelation to descnbe dats that hay 8 kaear aswicsalion [ ven when the corelzion i closets | Ihe 2,0 r e \K
v lated tegretson ine may nol by s §ood it lor 1he data Thue correlation is 4 nunmul’gjc;'\:lj.n;(.é \:U& / / S [ 4 1J f/ C % ) \ D
Guection and tlrength of kneat as50¢ialion bet ween o variables (Ldnet NOT teit us how well our hine fry the data ‘ ‘/
Wa newdd 1he reudusd plot for that,
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SN I3 use reydyat T
prevous preblem,

A NCt g good modet for the caty?

R

X-W‘WS .;' ":",‘."' el '::" ——y -

not Tor,
%ga x'va[UCS
s'

13 3
or 1
Resivads | -
ArL MOIE ‘i wmmvme e
Spvead apa | . .

Wesker
Covrelanon

.

ot 1o toe f there are patterns in the dava
- YOU SIw ERIE 3 curved pattern appeared in the ressdual 4t wharn
' aly curved What patteres can you demtdy i the Ioslowing res dual pints tha

4he doda 1S

curved

of lincoy .

That 410 rot gredicted by thew Lre of best 11 i the

e

we lied 1501 2 500 12 9 set 0f 2t a
Fraght indaate tha e trgreronn e
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Check Your Understanding
1. Sarah’s parents are concerned that the seems short 1or her age Her doctor hun the 1olowing record of Sarab's Negtr

X ‘.'..'."."E".‘.':'.;;Irﬁm IEYERYAY )
i

Meht (om) 786, 90 | 91§93 (91155 §

— —

Use your calculator 1o arsaver the following questions
Create a scatterplot of this data Descnbe the form, strength, and direction of the scatterplot

a

b.  Calcutate the finear regresson equation and correlation

¢ Caleulate the restuals and plot them below N

d  Use the rescudl piot to analyz2 the Ft of the regresson bne for thes |
data

e Whatis Sarah’s rate of growth, in centumetess pet month? .

Normally, gwis g0 about 6 cmn height between Jpe 4 (43
months} and age 5 [E0 months) What o this rate of growthon
cenuimeters per month? Is Sarah growng mare slowly than | P e

marmal? . ' ‘ . e Ty

X_[3v[ug[s1[s4[57] w0
Hed [ ] .
\_zf‘,d, =4
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< Doow are residudi piots. Use the residual plots to determine how well the regression line fits the data
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