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Weight-Height association
before/after control for Gender

Required output: Create and upload your worksheet:

1. Calculate mean height and weight by gender: slide 3

2. Model Weight on Height and Gender: slides 6 & 7.

3. Generate height-weight chart with trendline: slide 8.*

4. Graph output from multiple regression: slide 12.*
Show regress lines for men and women separately.

* Show equation and R-square on both graphs.

Data: www.StatLit.org/xls/
Excel2013-Model-Toolpak-Regress2BC-Input.xlsx

Subjects are college students. Male: 1 for guys; 0 for gals.

1) Analyze Data:
Enter Formula into K4:L5

=AVERAGEIFS($E2:5E93,502:3093."=1")
AVERAGEIFS function allows data to be separafe from the criteria.

Actual male-female differences:

» Average weight: 158.3 - 123.8 = 34.5 pounds
» Average height: 70.75 —65.40 = 5.35 inches
Question: How much of the male-female weight

difference (34.5#) is due to gender (male vs. female)
and how much is due to the difference in heights?

Analyzing a whole into parts is called “decomposition”.

Row J K L M N 0] 2
2 Generate Summary Statistics by Gender: VOE
3 | Averages | Male=1 | Female=0 |AVERAGEIFS() requires Excel 2007 or newer
4 |Height 70.8 654 |=AVERAGEIFS($C2:$C93,5D2:5D93,"=0")
5 |Weight 168.3 123.8  |=AVERAGEIFS(5E2:3E93,5D2:$D93,"=0")
6
i
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2a) Data Toolbar, select Dat
Analysis. Select Regressiona\

@ H % s Pubeleats [Campatibility Made] - Freel 7\ ¥
HOME  INSERT  PAGELAYOUT  FURMULAS REVIEW — VIEW  ACROBA

, @y See slide 17 if no Data T3 b
Analysis on your toolbar.

et External  Refresh
Dhata = Al

T Sabver

Cannedtians sant & Filter Data Toals

A ] C ) E F G H | J
Pulsel Pulse2 Height Male? Weightdctivity Run? imakes?
= - 0
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2b) Regress Weight (E1:E93)
on Height and Sex (C1:D93)

J K 5 M N (o}
Generate
Averages
Height Input

Weight Input ¥ Range:

Input X Range:

I__abels |:| Constant is 2yo
[] confidence Level: 95 % Two
columns

Cutput options

=

(® Output Range: 5159 .5

el

alalalala

bwm__cmmwmm.hmmg
(5

) New Worksheet Ply:

anaiysis
L
1
2| s s & 0 2 0
3 60 66 62 0 120 2 x
4 61 0 655 o 120 2
5 6 10 & 0 120 2 =]
6| & a8 g275 0 112 2 Cancel
E2 [ B4 o @ 3
8 ] 6 010 3 Ll
9 G 72 6 0 125 2 Sovcirg
o 66 17 65 0 118 2 e s
1 L. 112 [} o 125 2 EY'I‘;";:':MWW Variances
12| &8 68 69 o 150 2 e e
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2c) Results: Regress Weight
on Height and Sex (IViale?)

8 J K L M N [+] P

9 SUMMARY OUTPUT -
Obtain R-sq here

11 FRegmssion Stafistics

12 = ] 5

11[ R Square 066 Formatting and.

13 formula are optional

15 ard 30

16 Observtsn a2

17

18 ANOVA

19 o S5 M5 F__ gnificance F

20 Rogenssior 7 3080665 1604333  BGEA 128621

21 Resiousl 29 172 19547 Obtain best-fit

2 Taal 91 5128387 .

= coefficients here

2 Cosfiicientsfandand Err g8 P-value Lowsr §5% Unper 95% ower 93, 05ioper 5203
25 Nintercept 11750 | s 30 000 19211 4308 19211 4308
26 | Height 369 057 645 0.0 255 48 25 40
27 | Male? 14,70 429 343 0.00 618 2322 618 2332

Weight = -117.6 + (3.69*Height) + (14.7*Male)
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2d) Calculate Expected Weight at
High+Low Heights for Guys+Gals

Create formula in L33 predicting weight:

XL3B:VOU 12/06/2017

Edit Series 7 ¢ ontnous 8
Series name: 3) create
='51"15E51) E&| = Weight Chart #1

Series X values:

='ST1SCS2:5C593 fRa| = 67,62 65.5, ...
Series ¥ values: it
="STISES2:SES03 BR| = 125, 120, 120,
210 L
190 y=5.031sx-zm.74 . oy
R? =0.616 s &

31 J K L M N o)
32 Height Male Weight
33 60 0 (104 )=KS25+KS26*133+K$27*K33
34 76 0 Pull down L33 to L36.
35 60 1 || Height Male Weight
36 76 1 60 0] 104
Pull L33 down to L36 15 9 |36
60 1 119
76 1 178
v e

4a) Copy & Paste Chart 1.
Delete Trend, Equation & R?

Weight-versus Height

210 L

190 * e ey
= | B
£ H L
- L] .
2 150 $ H io' H i .8.

* . . L]
130 . ! t
. [}
. 3 'o . ®
110 - ® .
- L]
90
62 64 66 68 0 72 74

Height
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4b) Select Data. Add two series:
One for (;als and one for Guys

31 - J L Guys «
3 Height Male Weight

Series X values:
33 0o /| o 104
4 y 0 163 ='51"15J835:8)536
Gals

Series ¥ values:
Series X valukgs:

="51"15J533:5J534

="51"15L535:5L53

60~ | 1 119
76 1 178
J

Series ¥ values:

Height Male .Weight
="51"15L533:5L534

K Ik
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4c) Select top/guys data point.
Format data series/Paint/Line/Solid

Repeat for bottom/gals data point.
; To select: Point Weight-versus Height
and right mouse
210 LJ
180 L J - - -
-
- = . -
170 - L] -
= - . *se & ©
=\ e 3 2.0 2 3 o,
. .33 s ot
: PORSRRT IR SN SR
- - e
noo - 0. ; .3
-
a0 *
60 62 B4 66 B8 70 72 74 76
Height

XL3B:VOU ~ Excel2013 Model Toolpak Regress2 Binany&Continous 12

4d) Insert text boxes for Male,
Female and Equation with R?

Weight-versus Height

Weight=-117.5 + 3.69*Height + 14.7*Male

210 R-sqadjusted = 0.65 b
180 Insert textbox above. ® e a s
Get equation & R-sq LI

from slide 6.

Male

Height
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Appendix

Data toolbar.

Slide 16: What to do if the plus sign doesn’t
appear on the upper-right side of the graph

Slides 17 & 18: What to do if the Data Analysis
object doesn’t appear on the right side of the

XL3B: VoU

If Data Analysis

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

doesn’t

appear on Data Toolbar

D

r

UITTIWG

e SE— . f—

1) Select Fi_l_e/Options. 2) Select Add-Ins.

3) In the lower-left

corner next to Manage,

" select Excel Add-Ins.

4) Press GO.
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If + Sign doesn’t appear on
upper-right side of graph...

Select the graph. Select the Chart-Tgols Design tab.

At the far-left, select “Add Chart Element”.
Select “Axis Titles” and “Chart Title”.

To add a Trendline, either select “Trendline” under
“Add Chart Element” or right-mouse on a data point

and select Trendline from menu.

XL3B: VoU

Add Data Analysis
to the Data Toolbar

1) Checks the boxes involving Analysis ToolPak.
2) Press OK

Add-Ins ? %

Add-Ins available:

Analysis ToolPak
Analysis ToolPak - VBA

| OK |
Eura Currency Tools

Cancel
[ solver Add-in

Erowse..,

Automation...

XL3B: VoU Excel2013 M

-]
»
i 140 Chast gats range:

= HTHCE LR N SIS

7] smwtan Row/Cotumes

Legend Entries Gffies)

IBdden and Empty Celts

Horizontal {Cabegon Axis Labels
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4c2) After Adding Two New
Series, Press “OK”
Select Data Seurce ? x
Chart data range: £

The data range is too complex to be displayed. If a new range is selected, it will replace all of the series in tl
Series panel,

Legend Entries (Series)

5

Haorizontal (Category) Axis Labels

7 Add [ Edit X Remove || &

Weight 50

Guys %

Gals

Excel2013-Model-Toolpak-Regress2BC-Slides.pdf

Hidden and Empty Cells

Cancel
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Weight-Height association
before/after control for Gender

Required output: Create and upload your worksheet:

1. Calculate mean height and weight by gender: slide 3
2. Model Weight on Height and Gender: slides 6 & 7.
3. Generate height-weight chart with trendline: slide 8.*
4

. Graph output from multiple regression: slide 12.*
Show regress lines for men and women separately.

* Show equation and R-square on both graphs.

Data: www.StatLit.org/xls/
Excel2013-Model-Toolpak-Regress2BC-Input.xlsx

Subjects are college students. Male: 1 for guys; 0 for gals.
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1) Analyze Data:
Enter Formula into K4:L5

Row J K L ] [ O P
2 Generate Summary Statistics by Gender: VOE
3 | Averages | Male=1 | Female=0 |AVERAGEIFS() requires Excel 2007 or newer
4 |Height 70.8 65.4 =AVERAGEIFS($C2:3$C33,502:3093,"=0")
5 |Weight 158.3 123.8 |=AVERAGEIFS(HE2:$E93,$D2:5093,"=0")
b =AVERAGEIFS(E2:5E93,$0D2:$093,"=1")
[ AVERAGEIFS function allows data to be separafe from the criteria.

Actual male-female differences:
« Average weight: 158.3 - 123.8 = 34.5 pounds
« Average height: 70.75 - 65.40 = 5.35 inches

Question: How much of the male-female weight
difference (34.5#) iIs due to gender (male vs. female)
and how much Is due to the difference in heights?

Analyzing a whole into parts is called “decomposition”.
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2a) Data Toolbar, select Dat
Analysis. Select Regression

H ©- s Pulselexls [Compatibility Made] - Excel 7\ E

HOME IMSERT PAGE LAYOUT FOEMULAS REVIEW VIEW ACROEA
el & &Ta . . ifg Data Analysis
= A= a8 Y |seeslide 17 if no Data g o
_ 2 Solver
Get Ext I z 7 :
o e gL S R g Analysis on your toolbar.
Connections Sort & Filter Data Tools Analysis
A B C D E F & H | J L

1 | Pulse1 Pulse2 Height Male? WeightActivity Run? imokes?

2 58 56 67 0 125 2 0 0

3 B0 bb b2 0 120 2 Data Analysis

4 51 ?D EE.E D 12[] 2 &I’IEI":."SiS T|:||:||5

5 62 100 66 0 120 2 HSEGar A - £t

b b2 98 B2 75 0 112 2 Elwlijng ﬂr:erabge Cancel

andom Murmber i3

T 62 BB 65 0 122 3 Bl P

a8 64 60 66 0 130 3 Reqression Help

9 | 66 72 66 0 125 2 Samping

k-Test: Paired Two S le Far M
10 E_l 76 65 0 115 2 I:-T:it: fo:rn?ﬁan:upclle .:gls?.lﬁ'ninng quuaal-IIS'-.-'ariances
11 RA 112 70 0 125 2 E-Tesk: Two-Sample Assuming Unequal Yariances
-Test: Two Sample for Means >
12 B8 68 A9 0 150 2 :
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2b) Regress Weight (E1:E93)
on Height and Sex (C1:D93)

Excel2013 Model Toolpak Regress2 Binary&Continous 5

Row
2
3
4
g
b
[
g
9

10
11
12
13
14

J
Generate

Averages

Height

VWeight

K E IV I (8]

Input
Input ¥ Range: | SES1:5E593

E;Fﬂg.

Ll I

Input X Range: | 3051:50593

| Labels Constant is &

Confidence Level: |95 % [WO
columns
Cutput options
(® Qutput Range: (355 5|=:35

() New Waorksheet Ply:
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2¢c) Results: Regress Weight
on Height and Sex (IViale?)

o J K [ W M o P
9 SUMMARY OUTPUT -
10 Obtain R-sq here

11
12
13

Regression Statistics
Wultiole B [ 5

R Square :
Adjusted F 0.65

Formatting and
formula are optional

14

15 Standard E 13.98

16 Observatio 92

17

18 ANOVA

19 df 55 MS F grificance F

20 Regressior 2 33886.66 16943.33 86.68 1.28E-21

21 Residual B89 1139721 19547 Obtain best-fit

22 Total 911 5128387 ..

5 coefficients here

24 Coefficientsifndard Errc e F-value Lower 95% Upper 95%, ower 95.0%pper 95.0%
25 flintercept 11760 | ™= -3.14 0.000 -192.11 4308, -192.11 -43.08
26 JHeight 0.57 6.45 0.00 2.55 4.83 2.55 4.83

27 fMale? 429 343 0.00 6.18 23.22 6.18 23.22

Weight = -117.6 + (3.69*Height) + (14.7*Male)
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2d) Calculate Expected Weight at
High+Low Heights for Guys+Gals

Create formula in L33 predicting weight:

31 J K L M N O

32 Height Male Weight

33 60 0 104 )=KS25+KS26*)33+KS27*%K33
34 76 0 Pull down L33 to L36.

35 60 1 Height Male Weight
36 /6 1 60 0 104

76 0 163
60 1 119
76 1 178

Pull L33 down to L36




Edit Series 7 "5 ontinous 3
Series name: 3) CI‘eate
i 1)) SRR Chart #1

= 67, 62, 65.5, ...
it

n
I

Series X values:
="51"15C525C593

M
I

Series ¥ values:
="51"1SE525E593

EE'E

y = 5.00138x - 204.74
R* =0.616

=125, 120, 120,.
210
1540

170

Weight

150

130

110
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da) Copy & Paste Chart 1.
Delete Trend, Eguation & R?

230

210

150

Weight
3

[
Ln
o

150

110

o0

66

Weight-versus Height

70

72
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4b) Select Data. Add two series:
One for Gals and one for Guys

31 - J L

32 Height Male Weight
33 60 /| o 104
34 76//\ 0 163

S5eries X valugs:
="51"15J533:5)534
Series ¥ values:

="571"15L533:5L534

GLUYS

Series X values:

="51"15J535:5J536

S5eries Y values:

="51"15L535:5L53

35 60

36 76
Height

J

i 119

1 178
Male Weight

K L
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4c) Select top/guys data po:nt.

Format data series/Paint/Line/Solid

ReEeat for bottomlgals data Eoint.

To sel_ect: Point Weight-versus Height
and right mouse
230

210 .
1o . ] i i
-4
ARG
2 170 - - =
— - . sae o O
@ . » l . * o
= \50 e & ae . @ .
™ e & - ¢ 8 ¥
-
. @ ™
X ? - e - :
O e 3 ;-- '
> L
110 8 * *
.
90 .
&0 B2 B3 GG B2 Fil] 72 74 Fi =3
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4d) Insert text boxes for Male,
Female and Equation with R?

Weight-versus Height

230
Weight=-117.5 + 3.69"Height + 14.7*Male
210 R-sq adjusted = 0.65 -
180 Insert textbox above. PP § .
Get equation & R-sq . e o o

+ 170 - *
= from slide 6.
a
= 150 Male

130

110

>
o0 .
0 B2 B3 B& BB Fil] 72 14 Fil+3
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Appendix

Slide 16: What to do if the plus sign doesn’t
appear on the upper-right side of the graph

Slides 17 & 18: What to do If the Data Analysis
object doesn’t appear on the right side of the
Data toolbar.
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If + Sign doesn’t appear on
upper=right side of graph...

Select the graph. Select the Chart-Tools Design tab.

H ©- = Create-Histograms-Frequency-Excel2013-Demo-04xlsx - Excel CHART TOOLS 2l

FILE HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DESIGM FORMAT

il e T T Sl B i (M
' ange | -=a=mr=tam | LU R B R00,

Add Chart i8i:,. | __AMMR.. 5 switchRow/ Select = Change = Move
Element = Lay Column Data | Chart Type Chart
Diata Type Location

At the far-left, select “Add Chart Element”.
Select “Axis Titles” and “Chart Title”.

To add a Trendline, either select “Trendline” under

“Add Chart Element” or right-mouse on a data point
and select Trendline from menu.

Chart Layouts
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If Data Analysis doesn’t
appear on Data Toolbar

Excel2013 Model Toolpak Regress2 Binary&Continous

15

1) Select File/Options. 2) Select Add-Ins.

©

MNew
Open
Save
Save As

Save as Adobe

Account

Options

Excel Options ? *
General . . ; .
View and manage Microsoft Office Add-ins.
Formulas
Proofing Add-ins
Save -
Mame Location Type
Language Active Application Add-ins
. Acrobat PDFMaker Office COM Addin Ch..\Adobe\Acrobat 11.00PDFMaker, Office\ PDFMOfficedddin.dll  COM Add-in
Advanced Analysis ToolPak Ch..x36)\Microsoft Office\OfficelS\Librany\Analysis\ANALYS32.XLL  Excel Add-in
Customize Ribbon Analysis TeolPak - VBA ChMicrosoft Officel\Dffice15\Libran\Analysis\ATPVBAEM.XLAM  Excel Add-in
CQuick Access Toolbar Inactive Application Add-ins
Date (XML) Ci..s (x86)\Common Files\Microsoft Shared\Smart Tag\MOFL.DLL  Action
Add-Ins Euro Currency Tools C\wiles (x86)\Microsoft Office\ Office15\Library\EURDTOOLXLAM  Excel Add-in
Trust Center Inquire Chgram Files (x86)\Microsoft Office)\ Officel \DCF\NativeShim.dll  COM Add-in
Microsoft Actions Pane 3 XML Expansion Pack
Microsoft Office PowerPivot for Excel 2013 ChLDINS\PowerPivot Excel Add-in\PowerPivotExcelClientAddin.dll  COM Add-in
Power View CLDINS\Power View Excel Add-im\AdHocReportingExcelClient.dll  COM Add-in

Document Related Add-ins

No Document Related Add-ins

Disabled Application Add-ins

Solver Add-in Cih
Add-in: Acrobat PDFMaker Office COM Addin
Publisher: Adobe Systems, Incorporated
Compatibility: Ne cempatibility infoermation available
Location: C:\Program Files (x86)\Adobe\Acrobat 11.0\PDFMaker,O

Description: Acrobat PDFMaker Office COM Addin

3) In the lower-left
corner next to Manage,
select Excel Add-Ins.

Mansge EINTETEEE -] | Go. *__ 4) PreSS GO

Cancel
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Add Data Analysis
to the Data Toolbar

1) Checks the boxes involving Analysis ToolPak.
2) Press OK

Add-Ins ? X

Add-lns available:

'Analysis ToolPak
Analysis ToolPak - VBA

Euro Currency Tools Cancel
Solver Add-in

Browse...

Automation...
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14b2) Select Data; Select “Add”

Weight vs Height

b / &
F Y
190
=
2>
: .
= 140 Chart data range: | ='M1'1SC51:55#83,'N1'1SES1:SE553] ER
115 :‘ [&5] switch Row/Column .:;! \

Legend Entries 125} . Horizontal [Category] Axis Labels
0 | 7 Add » > Edit I 7< Remove | -
Weight &7
62
65.5
6E
62.75

Hidden and Empty Cells | DK | Cancel
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18
4c2) After Adding Two New
Series, Press “OK”
Select Data Source ? pd
Chart data range: E

The data range is too complex to be displayed. If a new range is selected, it will replace all of the series in the
Series panel.

-

Legend Entries [Series) Horizontal (Category) Axis Labels

1 Add 7 Edit X Remove | &
Weight &0 "
Guys b
Gals
by

Hidden and Empty Cells QK Cancel
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