Poland; Notes and Practice                     Name___________________________________________Period______
Module 1:Topic 3: Linear Regressions (Lesson 1-Least Squares Regression)   
Bell Work: Find and write an inequality showing the Domain and Range of this Function.
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	Domain:__________________
Range__________________



Module 1; Topic 3; Linear Regressions
Learning Goals:
“I CAN”:
· Create a graph of data points with and without technology.
· Determine an equation for a line of best fit by visual approximation of a hand-drawn line.
· Determine a linear regression equation using technology.
· Make predictions about data using linear regression equation.
· Explain the calculations involved in the Least Squares Method.
· Choose a level of accuracy appropriate when reporting quantities.
Where have we been?  
You have searched for patterns in graphs and sequence of numbers.  You can identify function families based on certain characteristics!  How can you use what you know to identify patterns in sets of data?  (What patterns do you look for and what do they tell you?)F(x) = mx + b            Formulas that could help 
M = y2-y1                 you in finding line of best fit
        x2-x1
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Summary:  The line of best fit can be used to model data and predict the dependent value when given the independent value.
Wrap-Up:  Complete Practice #1 and #2 as Exit Ticket (We will go over for bell work on Day 2 of Lesson) 
DAY TWO:  Activity 1.2 “Making Predictions” p. m1-169 in book
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	The table shown lists the average global temperature in 5-year spans from 1957 to 2016.
1.  What is the range of the data set?


2.  Identify the independent and dependent quantities and their units of measure.


3.  Do the data itself represent a function?  Does it appear that there is a specific function that could model this data set?  If so, describe the function.  If not, state why not.

4.  Use technology to graph a scatter plot demonstrating the relationship between time spans and temperature.  What association do you notice?


#6-  Remember, in calculator to use: Stat Edit, Stat Calc #4 to get Linear Regression Equation!!!
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Practice:
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Making Predictions Within and Outside a Data Set”  p. M1-171 in book
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SPIRAL REVIEW:
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[bookmark: _GoBack]Homework:  P. M1_173-174 (Write, Practice #1, Review #1-2)
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Line of Best Fit

Aline of best fit (or "trend" line) is a straight line | ~YOU can examine lines of best fit with:
that best represents the data on a scatter plot. L. paper and peneil only.
This line may pass through some of the points, 2. a combination of graphing calculator and
none of the points, or all of the points. paper and penil.

3. or solely with the graphing caleulator.

Example: Is there a relationship between the fat grams and the total calories

in fast food?

Sandwich T“E)F“ ot
Hamburger 9 260
Cheeseburger 13 320
Quarter Pounder 21 420
Quarter Pounder with Cheese 30 530
Big Mac 31 560
Arch Sandwich Special 31 550
Arch Special with Bacon 34 590
Crispy Chicken 25 500
Fish Fillet 28 560
Grilled Chicken 20 440
Grilled Chicken Light 5 300
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Paper and Pencil Solution:

Can we predict the number of total calories based upon the total fat grams?

1. Prepare a scatter plot of the data on graph paper.

2. Using a strand of spaghetti, position the spaghetti so
that the plotted points are as close to the strand as
possible.

3. Find two points that you think will be on the "best-
fit" line.

4. We are choosing the points (9, 260) and (30, 530). Oufasl:-sm:;‘g'bfs helf position
You may choose different points. e strand, of spaghett
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Find the domain and range of the function f whose graph is shown in Figure 7.

¥
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Predicting:

- you are looking for valucs that fal
within the plotted values, you are

interpolating.

~If you are looking for values that fall
outside the plotted values, you aze
extrapolating. Be careful when

extrapolating. The further away from
the plotted values you go, the less

reliableis your prediction.
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In step 4 above. we chose two points to form our line-of-best-fit. It is possible, however, that
someone else will choose a different set of points, and their equation will be slightly different.

Your answer will be considered CORRECT, as long as your calculations are correct for the
two points that you chose. So, if each answer may be slightly different, which answer is the
REAL "line-of-best-fit?

To answer this question, we need the assistance of a graphing calculator. We saw that
different people may choose different points and arrive at slightly different equations for their
lines of best fit. All of them are "correct", but which one is actually the "best"? Simply
stated. the graphing calculator has the capability of determining which line will "actually"
represent the REAL line-of-best-fit.
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If L1 - L6 disappear from your listings:

If any of your lists, L1 through L6, should disappear from your colums,
choose STAT, #5 SetUpEditor. This wil restore all lists L1 through L6, [3:
It will not remove data in residernce. i SetlrEditoroff”
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Graphing Calculator Solution:

Can we predict the number of total cal
fat grams?

ories based upon the total

1. Enter the data in the calculator lists. Place
the data in Ly and L;.

STAT, #1Edit, type values into the lists

Lz Lx E

Lah=

2. Prepare a scatter plot of the data. Set up
for the scatterplot.

2" StatPlot - choices shown at right.
Choose ZOOM #9 ZoomStat. Graph shown
below.

Flotz Flot:
ﬁﬂorr
L
M
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3. Have the calculator determine the line of
best fit.
STAT — CALC #4 LinReg(ax+b)

Include the parameters Ly, L, Y;.
(Y} comes from VARS — YVARS, #Function, Y1)

ax+b) Lis

You now have the values of @ and b needed
to write the equation of the line of best fit.
See values at the right.

»=11.73128088x + 193.8521475

T TESTS
-Mar Stats
—lar Stats

fRuadRed
E:Cubicked
7 LEuartRed

4. Graph the line of best fit. Simply hit
GRAPH.

To get a predicted value within the window, hit
TRACE, up arrow, and type the desired value.

[11=11.7312B0BR17 931 +193.

HEZE HELBYIZE
The sereen above shows x =22.

Question: Predict the total
calories based upon 22 grams
of fat.

ANS: 451.940 calories

Compare this answer with the
answer we got by hand.
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Frozen Yogurt. When It's Freezing?

Mr. Templeton's Future Business Leaders Club (FBLC) is helping a frozen
yogurt shop located near the school analyze how the business is affected
by the weather. The owner is wondering whether there is a relationship
between the temperature and the number of customers that buy yogurt
during the 2 hours immediately after school. The FBLC collected this data.
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1. Construct ascatter plot of the collected data.

a. Plot the first data point. Is there a pattern? Use a piece of
spaghetti to approximate a line that models the data.

b. Add the second data point to the graph. Is there a pattern?
Adjust the piece of spaghetti to approximate a line that
‘models the data with the additional point.

<. Add the third data point to the graph. Describe the pattern
that you see. Approximate the line by using the spaghetti.

d. Continue this process until all five data points are plotted and
recorded in the table.

2. Use your linear model to describe the relationship between the
temperature outside and the number of customers at the frozen
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'You have approximated the line that best represents the data with each
additional data point.

1. Use the full data set and the line that you approximated to
write an equation that you think best represents the data.

2. Based on your equation, predict the number of customers to
visit the frozen yogurt shop in the two hours after school for
each given temperature.

a. 85°F b. 115°F

c 10°F

3. Compare your predictions with your classmates. Did your
predi r from the other groups? Explain why or
why not.
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‘You have noticed that estimating a line of best fit can give different
predictions. Fortunately, with technology you can create prediction
equations as well as a scatter plots from tables of data. You just need
to build a data table that has an independent variable and a
dependent variable.

4. Identify the independent and dependent variable. What is the
significance of those designations?

5. Use the data table and a graphing calculator to generate a line of
best fit. What is the slope and y-intercept of the line and what do
they represent?
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6. Use the new line of best fit to predict the number of customers
at the frozen yogurt shop immediately after school for each
given temperature.

a. 85°F b. 115°F

c. 10°F

ions compare to the predictions from the

7. How do your predi
other groups?
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Scatter Plots

A seatter plot is a graph used to determine whether there is a relationship between paired data.

In many real-life situations. scatter plots follow patterns that are
approximately linear. Ify tends to increase as x increases. then the
paired data are said to be a positive correlation. Ify tends to decrease
as x inereases. the paired data are said to be a negative correlation. If
the points show no linear pattern. the paired data are said to have
relatively no correlation.
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Average

Years | Span | Temperature
(43

19571961 | 1 57250
1962-1966 | 2 57121
1967-1971 | 3 57196
19721976 | 4 57189
19771981 | 5 57.495
1982-1986 | 6 57.445
1987-1991 | 7 57780
1992-1996 | 8 57.700
1997-2001 | 9 58053
20022006 | 10 58.262
20072011 | 11 58.244
2012-2016 | 12 58.448
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6. Use your graphing technology to determine the regression
equation for the average global temperature data. Then sketch
the data points and the line of best fit that you see.

ty 7. What s the relationship
between the equation for
the line of best fit and any
association you notice in
the graph? Do you think
that this line fits the data
well?
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8. For each expression from your linear regression equation about

global temperatures, write an appropriate unit of measure and
describe the contextual meaning. Then, choose a term from the
word box to describe the mathematical meaning of each part.

What it Means
Exoresst onit Contextual | Mathematical
pression n Meaning Meaning
- input value
- outputvalue 01259
- rate of change
- yintercept *
56.863

9. Use your linear regression equation to predict the average global
temperature for the years 2032-2036.
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1. The relationship between the number of
widgets in a package and the length of the
package, in inches, is given in the table at
the right. What is the slope of the least
squares regression line (the line of best fit)?
(Widgets on x-axis, Length on y-axis)

Choose:
0.25 0.5 0.75 1.0

Numberof | Length of
Widgets | Package (in.)
3 9.00
4 9.25
5 9.50
6 9.75

‘What is the value of the y-intercept of the least squares line?

Choose:
9.00 8.75 8.50

® 8.25
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2. The table below shows the relationship between total fat grams and
the total calories in a selection of fast food sandwiches. Find the linear
regression equation that models this data. (Round to nearest integer with Fat
on x-axis and Calories on y-axis.)

Choose:
v=14x+99 v=14x+98
y=13x+143 y=13x+142
Total Fat (g) 9 |13 | 21 | 30 |31 |32 34

Total Calories 260 | 320 | 420 | 530 | 560 | 580 | 590
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3. A cup of hot coffee is poured into a
travel mug. The mug is taken out into the
wintery weather and begins to cool down
over 5 minutes. Using an exponential
regression equation to model the drop in
temperature, predict the temperature of the
coffee after 6 minutes, to nearest degree.

(Time on x-axis and Temp. on y-axis)
Choose:

76° 80° 85° 87°

Time °

(minutes) Temp. °F.
0 180
1 160
2 138
3 125
4 110
5 95
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4. A morning radio talk show is running a Day of Number of
"Winter Coat Campaign" to collect and Campaign | Coats Stored
deliver coats to local shelters. They are 1 860
storing the coats until they reach their goal of 2 930
2100 coats. The table at the right shows the 3 1000
number of coats in storage at the end of each
day of the campaign. 4 (150
a) Which equation is the linear regression s 1200
equation for this data (rounded to nearest 6 1360
hundredths with Days on x-axis and Coats on y-axis)?

Choose:
»=98.86+737.33x »=98.86x +737.33
¥=97.76 + 737.33x y=97.76x +737.33

b) Using the equation from part a, predict the day the campaign will

meet its goal and the coats will be delivered to the shelters.

Choose:

Day 10 Day 12
Day 14 Day 16
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The music industry is constantly changing how it delivers music to its

listeners. The table shows the percent of total U.S. music sales revenues

from streaming.

Year 2010 [ 2011 | 2012 | 2013 | 2014 | 2015
Percent of Total
USS. Music Sales
s 7 9 5| 2 27 | 34
Streaming

1. Use graphing technology to determine the linear regression

equation for the data.

2. Interpret the equation of the line in terms of this

problem situation.
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If there is a linear association between the independent and dependent
variables of a data set, you can use a linear regression to make predictions
within the data set. Using a linear regression to make predictions within the
data set s called interpolation.

3. Use your equation to predict the percent of streaming revenues
in 2013. Compare the predicted value percent in 2013 with the
actual value.

4. Compute the predicted value percent for 2011 and compare it
with the actual value.

5. Do you think a prediction made using interpolation will always
be close to the actual value? Explain your reasoning.
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To make predictions for values of xthat are outside of the data set is
called extrapolation

6. Use the equation to predict the percent of streaming revenues:

a. in2040. b. in 2004.

ions reasonable? Expl

your reasoning.
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You have used technology to determine linear regression equations. You
have then used those linear regression equations to predict unknown
values within and without a data set.

1. Why is the linear regression line generated using technology
‘more accurate than the line of best fit that can be written
using two points?

2. Why are predictions made by extrapolation more likely to be
less accurate than predictions made by interpolation?
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Which choice is the regression equation?
ose: = 112.26(0.93)
y=-0.87x+46.33

¥=0.03x% - 2.65x + 70

People Left Playing

0 60
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‘Which choice i1s the regression equation?

00se: y=51)"
y=0x+6
y=x2-8x+18

Data B
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Given the sequence: 16, 16, 26, 36, ...|
a) Write an explicit formula for this sequence.

b) Write a recursive formula for this sequence.
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Which of the following function formulas describes
this sequence?
{4,8.16,32,64, ...}

Choose:
fmy=n+4 fm)=4n
=2 F(m) =2
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‘Which sequence 1s generated by a,, =4n-37?
Choose:
11.4,7,10,13, ..} {0,1,5,9,13,.
{1,5,9,13,17, .} {0, 1,4,7. 10,
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Which function "rule" is at work in the
function machine shown at the right?

Choose:

fm)=n+4 f(m)=2n+3
f(m)y=3n+2 f(m)y=4n-1

(1,2,3‘:‘15.5)
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