Module 12: Statistics
Topic 1: Determining the Equation of the Line of Best Fit

Introduction

Today’s Lesson

* You will learn how to use the
graphing calculator to determine
the equation of the line of best fit.

Hello and welcome! I'm so glad you could join me for this lesson in Algebra I. In this lesson,
you will learn how to use the graphing calculator to determine the equation of the line of best
fit.
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the Equation of the Line of Best Fit

DETERMINING THE EQUATION
OF THE LINE OF BEST FIT

Determining

Click the Examples Below to Learn More

Example One Self-Check

Example Two

Click the examples below to learn more.
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Example 1

TH-B4 Pl C Sibir Ectlirior
JI,
GUFSE, FLENT SUTH BOMG NERDHS P n

Example 1

Given:
{(-=7,4),(-2,15),(6,74),(11,91), (0,50), (8,84)}

Verify that a linear equation best fits the data.
Then, determine the equation of the line of best fit.

Images used with permission by Texas Instruments Incorporatied

Given: {(—7,4), (=2, 15), (6,74), (11,91), (0,50), (8, 84)}

Verify that a linear equation best fits the data. Then, determine the equation of the line of
best fit.
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Example 1 (continued

T84 Phus € Séver Editior
<

e Fhicsas: NORMAL FLOAT AUTO REAL RADIAN MP

=)@l CALC TESTS

S:SetUprEditor

Images used with permission by Texas Instruments Incorporated

To verify that a linear equation best fits the data, begin by using the graphing calculator to
generate a scatterplot.

Press the STAT key, located two keys to the right of the green ALPHA key. This key allows
you to access the statistics functions of the calculator.
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Example 1 (continued
TH-84 P € Séver Editior

- . 'NORMAL FLOAT AUTO REAL RADIAN MP

Li L2

Images used with permission by Texas Instruments Incorporated

Press ENTER to access the Edit function. Notice that a table appears with the headings L1,
L2, L3, etc. Here is where you will enter the values of x and y.
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Example 1 (continued

T84 Phus € Séver Editior
<

ORI TLENT AT RODM RASTAN

Images used with permission by Texas Instruments Incorporated

Enter the x-values into L1. To enter the first value, press the negative sign and then press 7.
Notice that the value appears at the bottom of the window.
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T84 Phus € Séver Editior
<

- . 'NORMAL FLOAT AUTO REAL RADIAN MP

W (oo o Cﬁ
!i Kre) (Cyvar
~ar, s
" (A1) (rocm) o ) &2
cos .

Images used with permission by Texas Instruments Incorporated

Then, press ENTER to include the value in L1.
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Example 1 (continued
TH-84 P € Séver Editior

L RN NORMAL FLOAT AUTO REAL RADIAN MP

Images used with permission by Texas Instruments Incorporated

To enter the next value, press the negative sign and then press 2.
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T84 Phus € Séver Editior
<

- . NORMAL FLOAT AUTO REAL RADIAN MP
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Then, press ENTER to include the value in L1.
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Example 1 (continued

TI-84 Pt € Sy Ectlipion
JI,
WA FLEAT SUTH BDM EENDME P n

Example 1

Given:
{(—=7,4),(—-2,15),(6,74),(11,91), (0,50), (8,84)}

Verify that a linear equation best fits the data.
Then, determine the equation of the line of best fit.

Enter the remaining x-values into L1.
Then, continue.

Images used with permission by Texas Instruments Incorporatied

Continue this process until all of the x-values are entered into L1.

{(-7,4),(—2,15),(6,74),(11,91),(0,50), (8,84)}
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Example 1 (continued

TI-84 Pt € Sy Ectlipion
JI,
WA FLEAT SUTH BDM EENDME P n

Example 1

Given:
{(=7,4),(=2,15),(6,74),(11,91), (0,50), (8,84)}

Verify that a linear equation best fits the data.
Then, determine the equation of the line of best fit.

Enter the p~value that corresponds
to each x-value into L2. Then, continue.

Images used with permission by Texas Instruments Incorporatied

Next, press the right arrow key. Enter the y-value that corresponds to each x-value into L2.

{(=7,4),(—2,15),(6,74),(11,91),(0,50), (8,84)}

whfo ”

EDUCATION



Module 12: Statistics
Topic 1: Determining the Equation of the Line of Best Fit

T84 Phus € Séver Editior
<

- . INORMAL FLOAT AUTO REAL RADIAN MP

Images used with permission by Texas Instruments Incorporated

Now that the data is entered into the calculator, you can generate a scatterplot.
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Example 1 (continued

T84 Phus € Séver Editior

- . NORMAL FLOAT AUTO REAL RADIAN MP [i?

STQT PLOTS

Images used with permission by Texas Instruments Incorporated

Press 2rd, This key allows you to access a function stamped above a calculator key. Now,
press the Y= key to access the STAT PLOTS menu. Press ENTER to choose Plot 1.
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Example 1 (continued

T84 Phus € Séver Editior

. 'NORMAL FLOAT AUTO REAL RADIAN MP M |

[Al%%Y Plot2 Plot3

Images used with permission by Texas Instruments Incorporated

Notice that the plots are currently turned off. To view the scatterplot, you must turn the
plots on.
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Example 1 (continued
TH-84 P € Séver Editiorn

- . 'NORMAL FLOAT AUTO REAL RADIAN MP

[4lh%Y Plot2 Plot3

Tspez A T
Xlist:L1
Ylist:L2

Mark: [ + - -
Color: BLUE

Images used with permission by Texas Instruments Incorporated

Make sure that the cursor is blinking on “On” and press ENTER. Also, verify that the type of
graph that the calculator will generate based on the current data is a scatterplot. Confirm
that L1 corresponds to the x-values and L2 corresponds to the y-values. Note that each point
on the scatterplot will appear as a blue square.
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Example 1 (continued

NORMAL FLOAT AUTO REAL RADIAN MP
Fslely] MEMORY

’2'Zoom In
3:Zoom Out
4:ZDecimal

9:Z28quare
6:Z2Standard
7:2Trio
8:Z2Integer
94ZoomStat

Images used with permission by Texas Instruments Incorporated

Next, press ZOOM, located in the very top row of keys.
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Example 1 (continued

T84 Phus € Séver Editior
<

b1l . 'NORMAL FLOAT AUTO REAL RADIAN HP*[]

y4elely| MEMORY
1:ZBox
2:Z2o0om In
3:Zoom Out
4:ZDecimal

S:ZSquare
6:Z2Standard
7:2Trio
8:Z2Integer
EFZoomStat

Images used with permission by Texas Instruments Incorporated

Then, press the down arrow key to move the cursor to the ninth option, ZoomStat. This
option will inform the calculator to set the necessary window to view the scatterplot.

Press ENTER.
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Example 1 (continued

T84 Phus € Séver Editior
<

L B 'NORMAL FLOAT AUTO REAL RADIAN MP [] \

Images used with permission by Texas Instruments Incorporated

Because there is a linear trend, a linear equation would best fit the data. Note that there is a
positive correlation between the x- and y-values. As x increases, y also increases.
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Example 1 (continued
TH-84 P € Séver Editior

g NORMAL FLOAT AUTO REAL RADIAN MP

[=b)8l CALC TESTS

4:ClrList

S:SetUprEditor

Images used with permission by Texas Instruments Incorporated

Next, determine the equation of the line of best fit. Press STAT.
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Example 1 (continued
TH-84 P € Séver Editior

b1l . 'NORMAL FLOAT AUTO REAL RADIAN MP

EDIT TESTS
fH1-Var Stats
2:2-Var Stats
3:Med-Med
4:LinReg(ax+b)

S5:QuadRes
6:CubicReg

7 :QuartRes
8:LinReg(a+bx)
9JLnRes

Images used with permission by Texas Instruments Incorporated

Press the right arrow key to access the Calculate functions.
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Example 1 (continued
TH-84 P € Séver Editiorn

b1l . 'NORMAL FLOAT AUTO REAL RADIAN MP

EDIT TESTS
1:1-Var Stats
2:2-Var Stats
3:Med-Med

4L inReg(ax+b)

S5:QuadRes
6:CubicReg

7 :QuartRes
8:LinReg(a+bx)
94LnRes

Images used with permission by Texas Instruments Incorporated

Press the down arrow key to select the fourth option in the list, LinReg, an abbreviation for
linear regression. This option will prompt the calculator to generate a linear equation to best
fit the data, in the form y = ax + b.

Press ENTER.
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Example 1 (continued

T84 Phus € Séver Editior
<

L B 'NORMAL FLOAT AUTO REAL RADIAN MP [”

LinReg(ax+b)
Xlist:L1
Ylist:L2
FreaList:
Store Re9EQ:

Calculate

Images used with permission by Texas Instruments Incorporated

The Linear Regression menu now appears on the screen. Press ENTER to progress through
each prompt. After you press ENTER at the Calculate prompt, a new screen appears.
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Example 1 (continued
TH-84 P € Séver Editior

- 'NORMAL FLOAT AUTO REAL RADIAN MP
LinRe9
gy=ax+b

=5.234870317
b=39.04034582

Images used with permission by Texas Instruments Incorporated

Here is the information needed to write the equation of the line of best fit. If the values of a
and b are rounded to the nearest hundredths, the equation can be written as y = 5.23x +
39.04.

Graph the line to continue investigating the line of best fit.
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Example 1 (continued

T84 Phus € Séver Editior
<

ORI TLENT AT RODM RASTAN n n

Plot2 Plot3

E\Y1HBS5S.23X+39.04
E\Y2=
E\Y3=
EI\Y4=

E\Ys=
"N\Ys=
E\Y?=
E\Ys=
E\Y9=

Images used with permission by Texas Instruments Incorporated

Press the Y= key. Then, enter the expression to the right of the equals sign in the equation
of the line of best fit.
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Example 1 (continued
TH-84 P € Séver Editior

b1l . NORMAL FLOAT AUTO REAL RADIAN MP

YAelo]il MEMORY
1:ZBox
2:Z200om In
3:Z2o00om Out
4:Z2Decimal

S:Z2Square
6:Z2Standard
7:2Trio
8:ZInteger
giZoomStat

Images used with permission by Texas Instruments Incorporated

Next, press ZOOM. Once again, select the ninth option in the list, ZoomStat.

D. 25
whro

EDUCATION



Module 12: Statistics
Topic 1: Determining the Equation of the Line of Best Fit

Example 1 (continued

T84 Phus € Séver Editior
<

- . 'NORMAL FLOAT AUTO REAL RADIAN MP

Images used with permission by Texas Instruments Incorporated

Notice that the graph of the line of best fit is now included in the scatterplot. The line appears
to model a reasonable estimate of the pattern present in the data.
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Example 2

FLENT MUTD MM RASTAN n

Example 2

Determine the equation of the line that best fits the data.

37
20
22

17
10
-14
-19

Images used with permission by Texas Instruments Incorporated

Determine the equation of the line that best fits the data.

x y
1 37
2 20
3 22
4 17
5 10
6 —14
7 ~19
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Example 2 (continued
TH-84 P € Séver Editior

L RN NORMAL FLOAT AUTO REAL RADIAN MP N

(=9l CALC TESTS

4:ClrList

S:SetUprEditor

Images used with permission by Texas Instruments Incorporated

To enter the data for this example, you must first clear the data from the previous example.
Press STAT. Then, press ENTER to choose the Edit function.
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Example 2 (continued

T84 Phus € Séver Editior
<

ORI TLENT AT RODM RASTAN n

NORMAL FLOAT AUTO REAL RADIAN MP

Images used with permission by Texas Instruments Incorporated

Move the cursor to the L1 header. Notice that the set of x-values is shown at the bottom of

the window.
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Example 2 (continued

T84 Phus € Séver Editior
<

b1l . NORMAL FLOAT AUTO REAL RADIAN MP  p9

Images used with permission by Texas Instruments Incorporated

Press CLEAR.
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Example 2 (continued

v INORMAL FLOAT AUTO REAL h_ﬁ’D'I'h'H*HP*’[] |

T84 Phus € Séver Editior
<

Images used with permission by Texas Instruments Incorporated

Then, press ENTER. The x-values are now cleared from L1.
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Example 2 (continued

T84 Phus € Séver Editior
<

ORI TLENT AT RODM RASTAN n

NORMAL FLOAT AUTO REAL RADIAN MP

Images used with permission by Texas Instruments Incorporated

Now, move the cursor to the L2 header. Notice that the set of y-values is shown at the bottom

of the window.
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Example 2 (continued

T84 Phus € Séver Editior
<

ORI TLENT AT RODM RASTAN n

'NORMAL FLOAT AUTO REAL RADIAN MP

Images used with permission by Texas Instruments Incorporated

Press CLEAR.
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Example 2 (continued
TH-84 P € Séver Editior

- . NORMAL FLOAT AUTO REAL RADIAN MP

Lr [z Jio
\

Images used with permission by Texas Instruments Incorporated

Then, press ENTER. The y-values are now cleared from L2.
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Example 2 (continued

TI-84 Pt € Sy Ectlipion
JI,
WA FLEAT SUTH BDM EENDME P n

Enter the xvalues into L1.

37
20
22
17
10
-14
-19

Images used with permission by Texas Instruments Incorporatied

Now that you have cleared both L1 and L2, you can enter the appropriate values into each
column. Enter the x-values into L1.
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Example 2 (continued

NORMAL FLOAT AUTO REAL RADIAN HMP D

Hint

Type the first value, then
press ENTER.

Type the second value,
then press ENTER.

Continue this process
until each x-value is
entered into the list.

UL WM = E

Images used with permission by Texas Instruments Incorporated

Hint: Type the first value, then press ENTER.
Type the second value, then press ENTER.

Continue this process until each x-value is entered into the list.
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Example 2 (continued

TI-84 Pt € Sy Ectlipion
JI,
WA FLEAT SUTH BDM EENDME P n

Enter the ~values into L2.

37
20
22
17
10
-14
-19

Images used with permission by Texas Instruments Incorporatied

Enter each corresponding y-value into L2.
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Example 2 (continued

) NORMAL FLOAT AUTO REAL RADIAN MP N
Hint

Press the right arrow to
move the cursor to L2,

Type the first value, then
press ENTER.

Type the second value,
then press ENTER.

Continue this process
until each y-value is
enterad into the list.

L1
1
2
3
y
5
6
7

Images used with permission by Texas Instruments Incorporated

Hint: Press the right arrow to move the cursor to L2.
Type the first value, then press ENTER.
Type the second value, then press ENTER.

Continue this process until each y-value is entered into the list.
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Example 2 (continued

T84 Phus € Séver Editior
2
ORI TLENT AT RODM RASTAN n

The equation of the line of best fit is

y=ﬁx+[—\

Round the appropriate values to the nearest hundredths.
Then, enter the values above and click submit.

Images used with permission by Texas Instruments Incorporated

Next, generate the equation of the line of best fit.

The equation of the line of best fitisy = ___x +

Round the appropriate values to the nearest hundredths. Then, enter the values above and
click submit.
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Example 2 (continued

NORMAL FLOAT AUTO REAL RADIAN HP n

Hint
Press STAT.

Press the right arrow - +
to access the CALC J=ax b

functions. a=-8.857142857
Choose the LinReg b=45.85714286

option. .

Prass ENTER to move
through each prompt.

The equation will appear
on the screen after you
have pressed ENTER on
the Calculate prompt.

Images used with permission by Texas Instruments Incorporated

Hint: Pess STAT.
Press the right arrow to access the CALC functions.
Choose the LinReg (ax + b) option.

Press ENTER to move through each prompt.

The equation will appear on the screen after you have pressed ENTER on the Calculate
prompt.
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Example 2 (continued

TI-84 Pt € Sy Ectlipion
JI,
WA FLEAT SUTH BDM EENDME P n

The equation of the line of best fit is

y = —8.86x + 45.86

Images used with permission by Texas Instruments Incorporatied

The equation of the line of best fitis y = —8.86x + 45.86
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Self-Check 1

Self-Check

{(=5,—-14),(-3,-9),(0,-2),(1,3),(2,4),(4,7)}
Which of the following best fits the data?
®@ y=-2x=2

—-1.74x + 2.5

2.45x — 1.43

SUBMIT

Solve the problem in the image above to check your understanding of the content.
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Self-Check 1: Answer

Correct

That's correct!

n NSRMAL FLOAT AUTO REAL RAGIAN M7 0

DIT TESTS
1:1-Var Stats
2:2-Var Stats
3:Med-Med

nRe9a(a+bx)
Reg

Press STAT. Choose the Edit option. Press STAT. Press the right arrow key to
Clear the data in L1 and L2. Then, enter access the CALC menu. Select the fourth
the current data. option, LinReg (ax + b), and press ENTER.

( Partone || Parttwo || Continue |

SUBMIT

Correct

NORMAL FLORT AUTO REAL RADIAN MP n NORMAL FLOAT AUTO REAL RADIAN MiP n

Xlist:L1 y=ax+b

Ylist:L2 a=2.446808511
FrealList: Lb- =1.42553191S
Store Re9EQ:
Calculate

Press ENTER to progress through all of The equation of the line of best fit is in the
the prompts in the LinReg menu. form y = ax + b. If the values are rounded to
the nearest hundredths, the equation can be
written as y = 2.45x -1.43.

Partone | [ PartTwo | [  Continue

SUBMIT

For your reference, the images above show the correct solution to the self-check problem.
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Conclusion

Today’s Lesson

v" Used the graphing calculator to
determine the equation of the
line of best fit

Exit Lesson

Restart Lesson

You have reached the conclusion of this lesson where you learned how to use the graphing
calculator to determine the equation of the line of best fit.
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