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Goal: Summarize association
between two variables

1. Create three charts involving two quantitative
variables. Slides 15, 19 & 21.

2. Show trend-line for the association. Show the
equation and R?: the goodness of fit.

3. Describe trend (qualitative and quantitative)
in words for each graph. See slides 15 & 20.

4. [Optional] Describe R? and model in words.

Data source: www.StatLit.org/excel/pulse.xls
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Approach: Data Selection

Three approaches to selecting data

1. Select X and Y axis data before inserting chart
2. Select just the Y-axis data before inserting chart
3. Select X and Y axis data after inserting chart.

Evaluation:

#1: best if X-axis data is to the left of Y-axis data
#2: best if X-axis data is to the right of Y-axis data
#3: allows the most control.
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Format X Axis
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Point at vertical axis; Press right mouse; Select “Format Axis”
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Insert Trend-line & Formulas
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Insert Trend-line & Formulas
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Axis Title

CHART ELEMENTS
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Chart Title
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Error Bars
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Legend
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Trendline Linear

Exponential
Linear Forecast

Two Period Moving Average

More Options...

Check “Trendline” (Linear is default); Select “More Options”

Select Column Chart Icon;
Check Linear Equation & R?2
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Check “Display Equation”; Check “Display R-squared value”
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Mode! Trendine

r Excel 2013 15

Edit Headings; Match This

Optional: Marker & Line Styles

weight (Ib)
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Weight versus Height
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Describe Slope (Qual+Quant) & Fit

On spreadsheet; not in graph

Slope (Qualitative. Use either one):
* Taller people weigh more [than shorter people]
» As height increases, weight increases (a positive association).

Slope (Quantitative. Use either one):

* As height increases by 1 inch, weight increases by 5.1 pounds.
* Weight increases by 5.1 pounds for every 1” increase in height.
Quality of the Model (Fit) using R-squared [Optional]

* 62% of variation in weight is eliminated (explained) by height.

Linear model of Weight based on Height: [Optional]
* Predicted weight = (5.1#/inch)*Height(inches) — 240#
* Mean height is 65”; Mean weight is 150#.

* Predicted weight = AveWt + (5.1#/inch)(Ht — AveHt)
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#2a Select Pulsel (column A)

#2b lnsert, XY Plot
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#2c Right-mouse on the data.
\ Select “Select Data”
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<2d Select ““Edit Data”

#2e In Series X, select/Weight

Select Data \ource ? x
Chart data \nge: | ='NT'15A51:5A593] %
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=
Edit Series

Legend Entries (Serie

Series name: /
='N1'15A51] B&:| = Pulsel
|| 1 Add St | l
I Series X values:
Pulsel ( —
='N1'l5D52:5D503 = 150, 145, 160, ..
='N1'I5AS2:5)503 - 48, 54, 54, 58...

\

Hidden and Empty Cells

Note: Do not include row 1: the heading row
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#2f Format Axis & Title.
Add Trendline, Equation & R?

Rest Pulse vs. Weight

Pulse (bpm)

110 130 150 170 190 210 230
Weight (pounds)
Formatting of trend line and markers is optional

XL2A VoL Model Trendiine

Describe slope (Qual+Quant) & Fit
on spreadsheet; not in graph

r Excel 2013 21

Slope (Qualitative, Use either one):

* Heavier people have a lower rest pulse rate [than lighter people]
« As weight increases, rest pulse decreases.

« There is a negative association between rest pulse and weight.

Slope (Quantitative, Use either one):

« As weight increases by 1#, rest pulse decreases by 0.09 BPM.

« Rest pulse decreases by 0.09 bpm for every extra # of weight.
Quality of the Model (Fit) using R-squared [Optional]

* 4% of variation in rest pulse is eliminated (explained) by weight

Linear model of Rest Pulse based on Weight: [Optional]
* Predicted rest pulse = [-0.094 bpm/#]*Weight(#) + 86.5 bpm
* Predicted weight = AveWeight + [5.1#/inch][Height — AveHt]

Erase old Trendline; Create new one

#3: Duplicate previous graph
but with Heighton X-Axis

Rest Pulse vs. Height

Pulse (bpm)
J
a8
..
.
..
..o
.0
.
-
-
.
.
s o ase
sepe o
.

Height (inches)

In Select Data, replace D with C
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#3b: Describe Slope and Fit

On spreadsheet; not in graph

Required: [See slide 21 for examples]
1. Give a qualitative description of the trend.
2. Give a quantitative description of the trend.

Optional:
1. Give an algebraic description of the relationship.

2. Give an arithmetic description of the fit.
Use the value of R-squared, but do not use that phrase.

3. Describe the linear model in words (no symbols)

www.StatLit.org/pdf/Excel2013-Model-Trendline-Linear-Slides.pdf

Compare Models
[Not Required]

R-squared: quality of the model.

* 62% of weight variation is explained by height
* 4.1% of Pulsel variation explained by Weight
* 4.5% of Pulsel variation explained by Height

Conclusions:
Height is a fair predictor (R? ~ 60%) of weight.

Height and weight are poor predictors (R? < 5%)
of rest pulse (Pulsel)
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Goal: Summmarize association
between two variables

1. Create three charts involving two quantitative
variables. Slides 15, 19 & 21.

2. Show trend-line for the association. Show the
equation and R?: the goodness of fit.

3. Describe trend (qualitative and quantitative)
In words for each graph. See slides 15 & 20.

4. [Optional] Describe R% and model in words.

Data source: www.StatLit.org/excel/pulse.xls
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Approach: Data Selection

Three approaches to selecting data

1. Select X and Y axis data before inserting chart
2. Select just the Y-axis data before inserting chart
3. Select X and Y axis data after inserting chart.

Evaluation:

#1: best If X-axis data Is to the left of Y-axis data
#2: best If X-axis data Is to the right of Y-axis data
#3: allows the most control.
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#1 Select columns (Ht & Wt)
Insert Scatter (XY) chart

INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW PDF Architect
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Use this chart type to show the
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If you select a column,
Excel ignores row 1 if text.

C D
Height | Weight || Edit Series X
68 150 |
63 145 Series name;
69 160 _—
72 | 145 ='N1'1SD51 - Weight
66 135 .
67 196 S5eries X values:
g Eg ="M1'15C2:5093| E%:| =68 69 69 72..
715 164 S5eries ¥ values:
b 120 b ==
T B ='N1'15D2:5D93 E%z| =150, 145 160,...
735 | 160
72 195 [ K l I Cancel
72 175
,:E E::-,.: 1%2 ] 10 ETZI\ 30 40 50 (18] 0 80
Do not include row 1; Excel translates text to zero.
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First Chart
Next: Remove white space

| D E F G H | J K L
Height | Weight | _
63 150 Weight
69 145
58 | o || =
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67 125
71 10 || ieq
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715 | 164
62 120 | 100
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52 75 112 0 10 20 30 40 50 &0 70 a0

E Rl ] - e i -
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Format X Axis
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Point at horizontal axis; Press right mouse; Select “Format Axis”
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Format X Axis

Format Axis
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Axis Title

Model Trendline Linear Excel 2013

Format X Axis: Result
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Format Y Axis:
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Point at vertical axis; Press right mouse; Select “Format Axis”



XL2A VOL Model Trendline Linear Excel 2013 11

Format Y Axis: Result
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Insert Trend-line & Formulas
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Insert Trend-line & Formulas

Weight
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Trendline

Linear

Exponential

Linear Forecast

Two Period Moving Average

Mare Options...

Check “Trendline” (Linear is default); Select “More Options”
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Select Column Chart Icon;
Check Linear Equation & R?

TRENDLINE OPTIONS ¥

Weight

Lagarithmic 30
e SATohmamial  JpiD Display Equation
. O Power 190 Display R-squared v @
o y= 5 X 20 434 .
_ Moving Avera = 170 g o] 5' @.ﬁ i
Trendline Name % 150 % %"*ﬁ-gi & 3 : 5
®* Automatic * b 4 ¥ Clpkie & [ |
; 130 2 e § %
Custom . - 4 &
Forecast 110 ‘: ﬁ*ﬁ E d g
o ::r.u s
Forward 0 &
Backward 60 52 64 66 6 70 72 74
Set Intercept

| Display Equation on chart
| Display R-squared value on chart

Check “Display Equatlon” Check “Display R-squared value”
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Edit Headings; Match This
Optional: Marker & Line Styles

Weight versus Height

230
y = 5.0018x - 204.74 !
2 R*=0.616
190 ® o » »
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= e @
o 150 _l*l = o8’
= L ® ;. ™ ¥
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76
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Describe Slope (Qual+Quant) & Fit

On spreadsheet; not in graph

Slope (Qualitative. Use either one):
« Taller people weigh more [than shorter people]
* As height increases, weight increases (a positive association).

Slope (Quantitative. Use either one):
e As height increases by 1 inch, weight increases by 5.1 pounds.
o Weight increases by 5.1 pounds for every 1” increase in height.

Quality of the Model (Fit) using R-squared [Optional]
e 62% of variation in weight is eliminated (explained) by height.

Linear model of Weight based on Height: [Optional]
 Predicted weight = (5.1#/inch)*Height(inches) — 240#
e Mean height is 65”; Mean weight is 150#.

* Predicted weight = AveWt + (5.1#/inch)(Ht — AveHt)
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#2a Select Pulsel (column A)
#2b Inserxt XY Plot

FILE HOME MSERT PAGE LAYOUT FORMULAS DATA REVIEW

Al f1 Pulsel
A B
1 [ Pulsel | Pulse? Pulsel
2 43 54 3
3 54 56
A 54 50 B
5 58 70 100
6 53 58
7 53 56 20
8 60 76
9 60 62
10| 60 70
20

En\. A En En_ 1.-...._
L b p B L L L
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#2c Right-mouse on the data.
Select “ Select Data”

100
&z
mm==  feries "Pulsel” ~ :
80 Fill Outline | #
5 Delete
60 “ Resetto Mafch Style
- i1 Change Sergs Chart Type...
40 ! Select Data...
Add Data Labels 13
20 Add Trendline...
3¢ Format Data Series...
0
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#2d Select “Edit Data”
#2e In Series X, select Weight

Model Trendline Linear Excel 2013

19

Select Data \ource

Chart data rynge:

Legend Entries [Serie

7 o
="N115A51:54593] ERz
il o
Edit Series / E—
Series name:
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| £ Add 7 Edit X | —
A Series E'l.ralues:>
Pulsel (
\=\Nl 15D52:50%93

Series ¥ val

)

= 150, 145, 160,...

="'N1"15A52:58593 E =43, 54, 54 53...
[ ] ] [ Cancel
Hidden and Empty Cells "
. d

\
Note: Do not include row 1: the heading row
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H2f Format Axis & Title.
Add Trendline, Equation & R?

Rest Pulse vs. Weight
110
100 ™ y=-0.0938x + 86481
* e * R==0.0409
o0 . eoe*
—_ ™ L ! L ]
S 80 . :‘ . :-.. o * .
= T "% e % - ®
om0 . @ o ¥ W
= e, e B o o
~ &0 . P $ . ! t. . ® .o
: ™ ™ ™
. .
o
- ™

110 130 150 170 150 210 730

Weight (pounds)

Formatting of trend line and markers is optional
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Describe slope (Qual+Quant) & Fit
on spreadsheet; notin graph

Slope (Qualitative, Use either one):

» Heavier people have a lower rest pulse rate [than lighter people]
« As weight increases, rest pulse decreases.

e There Is a negative association between rest pulse and weight.

Slope (Quantitative, Use either one):
o As weight increases by 1#, rest pulse decreases by 0.09 BPM.
* Rest pulse decreases by 0.09 bpm for every extra # of weight.

Quality of the Model (Fit) using R-squared [Optional]
o 49% of variation in rest pulse is eliminated (explained) by weight

Linear model of Rest Pulse based on Weight: [Optional]
* Predicted rest pulse = [-0.094 bpm/#]*Weight(#) + 86.5 bpm
* Predicted weight = AveWeight + [5.1#/inch][Height — AveHt]
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#3: Duplicate previous graph
but with Heighton X-Axis

Rest Pulse vs. Height
110
Lo ¢ =-0.6372% + 116.65
- . =T AaAa0
. o . Rf=0.0%3
. .
7 e T e s Y . "
E e , * : . .
= — . . .« £ .
R . I"“-—v‘i——!\:_\._.
= . . o . .
= * 3 g .
o L
. . ™ . . esee
50 . s oo
.
o
o .

Height (inches)

Erase old Trendline; Create new one In Select Data, replace D with C
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#3b: Describe Slope and Fit

On spreadsheet; not in graph

Required: [See slide 21 for examples]
1. Give a qualitative description of the trend.
2. Give a quantitative description of the trend.

Optional:
1. Give an algebraic description of the relationship.

2. Give an arithmetic description of the fit.
Use the value of R-squared, but do not use that phrase.

3. Describe the linear model in words (no symbols)
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Compare Models
[Not Required]

R-squared: quality of the model.

e 62% of weight variation Is explained by height
* 4,1% of Pulsel variation explained by Weight
e 4.5% of Pulsel variation explained by Height

Conclusions:
Height is a fair predictor (R% ~ 60%) of weight.

Height and weight are poor predictors (R? < 5%)
of rest pulse (Pulsel)




	Excel2013-Model-Trendline-Linear-Slides-V0L-1up.pdf
	Model using Trendline �(Linear) in Excel 2013
	Goal: Summarize association between two variables
	Approach:  Data Selection
	#1  Select columns (Ht & Wt)�Insert Scatter (XY) chart
	If you select a column,  �Excel ignores row 1 if text.
	First Chart�Next: Remove white space
	Format X Axis
	Format X Axis
	Format X Axis: Result
	Format Y Axis: 
	Format Y Axis:  Result
	Insert Trend-line & Formulas
	Insert Trend-line & Formulas
	Select Column Chart Icon;�Check Linear Equation & R2
	Edit Headings; Match This�Optional: Marker & Line Styles
	Describe Slope (Qual+Quant) & Fit�On spreadsheet; not in graph
	#2a  Select Pulse1 (column A)�			    #2b Insert XY Plot
	#2c Right-mouse on the data.  �Select “Select Data”
	#2d  Select “Edit Data”�    #2e In Series X, select Weight
	#2f Format Axis & Title.  �Add Trendline, Equation & R2 
	Describe slope (Qual+Quant) & Fit�on spreadsheet; not in graph
	#3: Duplicate previous graph but with Height on X-Axis
	#3b: Describe Slope and Fit�On spreadsheet; not in graph
	Compare Models�[Not Required]


