Intro 1o the Ti calculator TI-82

LINEAR REGRESSION
(Finding a best-fit ine)

Fallews all cirechions
4o complie. Kansg |
Q: According to the Toys R Us 1995 annual report, the number of stores between  Nour -

the years 1984 and 1994 is shown in the following table: il you have
g 5
YEAR 1984 1986 7985 1950 1992|1994 | (v
# of STORES 213 338 522 712 218 1115

a} Find alinegr model that best fits the dota.
b} Describe what the slope of the line represents.

This handout will cover how 1o align the data, create lists using the given dataq, view g
scatter plotf, perform a linear regression, store the regression eqguation, graph it, and use
the equation to predict values on the TI-82 graphing calculator.

Aligning the data

Before typing any of the data into the calculator, the dafa must first be aligned. This is
a process of making the data values smaller, and therefore easier for the calculator to
manipulate. 1t will also give an equation with smaller coefficients.

When using data that has an input value that represents a year, ALWAYS align the data
to represent the number of YEARS (not decades or centuries) after a given year. it is
eqsiest 1o use a multiple of ten as the starting year.  Align this data fo be the number of
years after 1980. The new values will be as follows:

# of YEARS
after 1980 4 6 8 10 12 14
# of _ ‘
STORES 213 338 522 712 218 1115

If the data had been dligned 1o be the number of years after 1900, the input values
would have been 84, 86, 88, 20, 22, and %4. It is very important that a new definition be
written for the input values, based on how the data was dligned. This will become more
apparent when irying to interpret the slope of the model, or use the model to make a
prediction.
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Creating lists

The first step on the calculator is to put the data into the TI-82 as two lists:

, CALC
1. Hit STAT and choose 1:Edit... ﬁeﬂm,.
. fSortA
TR
2. Ifthere is already datain L1 arrow diblrlis
up to the name ‘L1 and hit CLEAR
then ENTER, to remove all previously
stored datain that list. L1 Lz ILo
| ._____
3. Type all input valuesinto L1. Hit
ENTER between each value.
Licsa=

4, Use the right arrow key to go over 1o L2.

Clear it, if necessary. Type all the output L1 Lz |Ls3

values into L2, hitting ENTER between each . I R

value. {Make sure both lists are the same fo |3

length.) Y| e
Lecpa=

Creating a scatter plot

The next step is to create a graph of the data, or scatter plot. This step is important
when frying fo decide which type of graph {equation) will best fit the data.

1. Hit 2nd STAT PLOT and choose W

1:Plot1.... DFF L2 LL L2
2iPlotz..,
_D{FE; Ll LZ
2. Tumn Plot! on by hitfing ENTER on the SRR b
Word ‘Orl' GJFlotsaft
3. Select the first type of plot (scatter piot). L
Make sure 'Xlist:' is L1 and 'Ylist:' is L2. Hﬁgt%‘uﬂ& I
(L1 —Lé are above the numbers 1 -6.) Hé&itﬁﬁiu LYy LE LG

4. Before locking at the scatier plot, moke
sure all graphs are turned off, Hit “Y="

and either clear all equations out, or turn J1=h
them “coff” by arrowing onto the equal sign 35’;
and hifting ENTER.{This keeps the equation 'g;::

stored without graphing it}. by =
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5. To_ lock af ’rhg data points in the best T — -
window possible, let the calculater E%Eagglﬁg} .
choose the window by hifting ZOOM, St ZoAUAEre g e
then 9:ZoomsStat. 8igptandard : -

a: Z2Imtager e
EHZoomStat C

The data points appear to be fairly linear. (There is aclually a siight curve fo the scatter
plot and a quadratic model will fit better.)

Performing a linear regression

Next, the calculator must find the equation of the line that best fits the data:

1. Hif STAT, arrow right fo CALC o7 B .
and select 5:.LinReg(ax + b). 2:2-Uar Siats
41 Med=Med
. ) fHL inRegCax+b
2. Thestatement 'LinReg(ax +b}’ g BuadRed
F+Cubickea
should appear on the home screen,

with a flashing cursor. Hit ENTER. [CirReg(atby
f the data was stored in lists other o
than L1 and L2, the names of the lists
would have to be typed, separated
by a comma. i.e. LinReg (ax + b}L3,L4

] LinReqa
The calculator will show a value ~:-4_=_a>2c+b
for t'; this value will be ignored b=-19]1, GEEEEET

. . = . ]
in this course. r=.297EEE P TT

a) The linearmodel for the data is:

y =92 x—191.6666667 stores, x years after 1980.

b) The slope of the modelis 92. It is interpreted as the increase in the number of
stores per year. {Slope represents a rate of change.) The fact that xis defined as
the number of years after 1980 does not eifect the interpretation of the slope.
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Storing the regression equation into Y1 and graphing

Graphing the regression equation on the same screen as the scatter plot will help
decide if the graph is a good fit to the data. The first step is to have the caiculator put
the regression eguation into Y1, rather than type it in manually. {Sometimes the
regression equation is rather lengthy and cumbersome to type in.)

1. Hit ‘¥=" Clearout Y1, if
there is an equation, by
hitting CLEAR. The cursor
MUST be placed here before
retrieving the regression
equation {instead of
having the cursor on the
home screen). im'?”dw

=== =IO D
NV W e =

nnnmiuAn

2% Zoan.,,
3ghe..
. . d1Picture..

2. Gettheregression equation by ?%Eg%éitlci...
hitting VARS then 5:Statistics...

3. Arrowright 1o EQ and choose (Y Z B BOX PTS g—,’gE‘%ﬁ; 191, 6666
7:RegEQ. This places the most g:g B3z
recent regression equation FH tsﬁ:
; St g
into Y1. Zim Wem

EEF=3ER Yo=

4. To view the line, along with the

scatter plot, hit GRAPH. g
U sagw orore-Gppefaahine ‘e /
f




