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Regression Equations and Real-World Data

How much does gas cost now and in the future?
by John Hinojosa

Activity Overview

In this activity, students will use data collected from the Energy Information Administration on the yearly
price of regular gasoline and determine whether a relationship exists between our variables. Students will
use the capabilities of the TI-Nspire to graph various regression equations and estimate future prices of
gasoline.

Concepts

Entering data in a spreadsheet, plotting data points on a graph and determining various types of regression
equations (linear, quadratic and power).

Teacher Preparation

This activity is designed for use in an Algebra classroom. Prior to this activity, students should have
basic knowledge of various types of functions (linear, quadratic, etc...) and how to enter data into a
spreadsheet.

Classroom Management Tips

This activity is teacher centered. The teacher will lead the activity so that students can develop and
understand the relationships encountered with various regression equations. Students should be allowed
to explore various types of regression equations.

TI1-Nspire Applications

Lists and Spreadsheets
Data and Statistics
Calculator

Materials needed:

TI Nspire calculator
Excel worksheet with data
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Step-by-step directions

corantsans sooment e Heeand
Spreadsheets document : . _ =

1:Calculator 2iGraphsz T

1%

4:motes S:Data & Sta...  6:Mew Doc...

i @

Zhy Daocu... B:System Info G:Hints

Add a new page with a Lists & Spreadsheet
application to the open document.

You will now use the “Nav Pad” to move the RAD AUTO REAL b
cursor up to the text box next to the letter “A” in
the first column. You will now label the column
“years”

If you want to resize the row, click on the menu
button, select “Actions”, 2:Resize, and then B Actions T Move Calumn
1: Resize Column Width. 1: Resize Colurmn Width »

2: Maximize Column Width b
Then press the right side of the “Nav pad” to 2: Minimize Column Width S+
widen the column. d; Resize Row Height late (Ctrl+R)
Once set to desired size, click the middle of |2 ot
“Nav pad” and then press bottom of “Nav pad.” | = M
™
A | years
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Beginning with A1, you will now enter the data
(TABLE 1) from the included excel data sheet
provided to you.

TI-72spire’

RAD AUTO REAL

Once completed, you will need to use the “Nav
pad” to move the cursor to the text box next to
the letter “B”. Label the column “price”

Resize as needed following the same steps
previously given.

Beginning with B1, you will now enter the data
(TABLE 1) from the included excel data sheet
provided to you.

1.1

RAD AUTO REAL

5 || B

Years price
1995 106.3
1996 107.7
1997 122
1998 1029
1999 S o
B | price

Discovery Question:

Does the data show any type of relationship?
What types of Regression Equations do you
believe will fit the data?

Now we will calculate a linear regression.

While in “Lists and Spreadsheet”, press the
button. Select “4: Statistics”, “1: Stat
Calculations” and then select Linear regression
(mx+b).

o 12 Actions

MO AUTO REAL

3 &4 Stafistics : Stat s 4
5: Function Tab|2: Distributions... b
1995  103: Confidence Intervals...  »
d: Stat Tests... b

1995 10727

1997 122

193928 108.9
19939 91.2 L

price
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TI-72spire’

1= &etinns % b sitniss
: One—Yariable Statistics

s Two="ariable Statistics

: Linear Regression {mx+hb)
: Linear Regression (a+hx)
: Median-Median Line

: Quadratic Regression

: Cubic Eegression

: Quartic Regression
: Power Regression

L GO =] 7 O e RSO — P

ArExponential Regression
B:Logarithmic Regression

C:Sinusoidal Regression

REAL il
s
ions... M
4
ntervals...  »
4
ial

D:Logistic Regression (d=0)
-

You will now select the parameters of the linear
regression.

On the “X List:” press down with your “Nav
pad” and select “years”.

Tab to the next item “Y List:”. Again press
down with your “Nav pad” and select “price”

Tab to the next item “Save RegEqn to:” and
make sure flis selected.

Tab to the last item, “1% Result Column” and
make sure that “c[]” is selected.

Fegression (mx+in

Y List: | nrice

save RegEgn o | f1

Freguency List: | 1

Categony List: |

> |

<

Select “OK” and your Linear Regression
Equation will be listed and labeled using
columns C and D.

Once again, you may resize column widths.

1.1 RAD AUTO REAL

YEears lprice I .

— |

=LinFeghdx
1996 107.7|FegEgn  |m*=+b
1997 122|m 12.4292
1998 1028.9(b 247244
1999 91.3|r J1114
2000 126 843207 =
i
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We will now select the (&) and add a new page
with a “Data and Statistics” Application to the
open document.

TI-72spire’

Z:Lists & Sp...

1:Caloulatar 2:Graphz & ...
d:Motes C:Data & Sta...| BiMew Dot...
nlr.i h‘___:
s &l s @
Fildy DO U Biswztem Info Q:iHints
Add a new page with a Data & Statistics =
application to the open document. M
We now need to select the variables we wish to im RAD AUTO REAL b
plot on the graph.
Q0
: o &
= © L
=
Z ot ©
Use the “Nav pad” to move the cursor toward = o
the bottom, middle of the screen (x axis). i o @
2| @
= o 0
i
o
0
|Click to add variable|
| Click to addvariable |
i R RAD AUTO REAL i

When “Click to change variable” appears select
“years”.

Click to add wariable

o 4 ®
D 0

price

Jstat.fregreg

L
-
i
L
I

stat.xreg
fstatyre
fie=

;
}:
{stat.resid
t

|Ei|:k to add wariahle |
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_ I A RAD AUTO REAL il
You will now use the “Nav pad” to move the

cursor the the “y axis”.

B

Click to add variable|

IDDDDDDDDDDDDDDI
1295 1998 20010 2004 2007

years
i R RAD AUTO REAL L]
Once again, when “Click to change variable” ] S
appears, select “price”. 240
v 220 - o0
o
= o
You will now see your data points from your 5l - e
| o2
spreadsheet plotted. ] o a®
o0 00 © O
| o
O L [ T [T [
1995 1998 2001 2004 2007
Wears
At this point, select @ and scroll down (using | [£ 1: Flot Type MO AUTO REAL il
your “Nav pad”) to “3: Actions”, select “5: @ 2: Plot Froperties  »

Regression” and then “1: Show linear (mx +b). | | & 3: Actions Fi1: Select All Points
Lol 2L Wlndryw ~ 2 Add Mowvable Line

¥ c: Eemove Selected
éj d: Lock Interce nt gt Zero

ﬁ B: sidual Squares
b 7: Show Normal POF
X 8 Plot Walue

@ I/ 9: Plot Function

i A:Shade Under Function

—— 51 B: Start Ower
1995 199 AU A0ud SOy
YEArs
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Your regression is now plotted along with your
data points.

TI-72spire’

....... 1: Plot Type "D AUTO REAL
B 2: Plot Properties » i,
) iqne i 1 Foints
1 Inear Urixs L) ible Line
21 Showe Linear (a+hx) Selected
31 Show Median—-Median cept at Zern
d: Showe Quadratic i ,
o1 Showe Cubic sidual Sguares
&1 Show Quartic tral POF
71 Showe Power |
2: Show Exponential Aele
9: Show Logarithmic der Function
A Show Sinusoidal r
B: Show Logistic {d=00) U S
Cishowe Logistic (d=0) =
i R RAD AUTO REAL L]
D
280 2
w220 -
B,
&
160 -
o4 20

i IS e E e e [ S
19295 19592 2001 2004 2007

WEArs

Discovery Question:
Does the “Linear Regression” model the data
points? Why or why not?

We will now select the (&) and add a new page
with a “Calculator” Application to the open
document.

1:Calculator 2iGraphs & ... Jilistz & Sp...
f & &
4 4:klotes S:Data & Sta...  Gihew Doc...
L rl @
Fibdy Docu... BiSystem Info QiHintz

the open document.

Add a new page with a Calculator application fo
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RAD AUTO REAL i
320487 j
You can know use the linear regression equation
saved in fl to “guess” what the price of gas |
might be for other years.
In the Calculator application, type f1(2015) and
press ¢ to calculate “guess” the price of gas in
the year 2015.
Follow the same steps to view the price of gas i
for various years. Al
1499
I B RAD AUTO REAL L]
1
s1lz015) 320.487 [
#12025] 444,78
™
2093
Discovery Question:
What other types of Regression Equations might
model this data more accurately? Why?
You can follow the same procedures to find a quadratic regression, exponential regression and power
regression equations. Discussion can then lead to which regression equation is better suited to model the
data.
EXTENSION:
The attached Excel data sheet contains a separate set of data (TABLE 2) that may be used as an extension.
Students can work in groups and compare the regression models with the different data sets.




