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Background

BACKGROUND: The Pulse dataset (© Minitab) contains data
on college students. After recording rest pulse, height, weight,
etc., student flipped coins. One group (Run=1) jogged in place
for a minute; the other group watched. Afterward, everyone
recorded their pulse a second time (Pulse2). Thus, the meaning
of Pulse2 depends on the value of RUN.

To separate the two groups, sort on RUN and select just those
rows that have the desired value of RUN.

N1 Descending; N2 Same as N1; N3 Ascending; N4 Descending

VOH

Goal: Summarize association
for two series of variables

A. Generate an XY chart showing association between
two quantitative variables having a common X.
Generate four graphs on slides 13, 23, 28 and 33.

B. Show trend-line, linear equation, R? for each series.
C. No writing in this exercise.

Use Pulse data set at www.StatLit.org/xls/Pulse.xlsx

For details on using Excel Chart Trendline to build a model,
see www.StatLit.org/pdt/
Excel2013Model-Trendline-Linear-Slides.pdf

VOH Excel2013 Hodel Trendi

1) Pulsel and Pulse2 vs. Ht.
Select all data prior to Sort

e 2Y1X 4

H - s Pulselc-Miloxis [Compatibility Mod.. 7 B — |
HOME INSER  PAGE FOREVIE VIEW PDFA  Milo ASc..

B ’EE 5 Y M B 5 Data Analysis
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1) Sort on Run: Descending

A B = D E E G H | -
1 .Pulsel Pulse? Height Weight Activity Run? Smokes? Male?
12| 48 54 68 150 1 0 1 1
= = ¥ v * -
Sort - - . . ' ||

l *a| Add Level H 2% Delete Level ” [ Copy Level ” g I My data has headers

Column Sort On
Sertby | run? Values

“

2 v
Get Exdernal Refresh 7| Sortw_Filter Data | Outine, % SOV
Datav  All- = ¥ Toolsw -
Connections Sort & Filter Analysis
Al % £ || Pulsel
A B £ D E F G H
1 | Pulse1 Pulse2 Height Weight Activity Run? Smokes? Male?
2 43 54 68 150 il 0 1 i
3 54 56 69 145 2 0 1 1
4 54 50 69 160 2 0 0 1
5 58 70 72 145 2 1 0 1
6 56 58 66 135 3 0 0 1
i 58 56 o7 125 2 0 0 0
8 60 76 7 170 3 1 0 1
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1) Results of Sort on Run

“Hu‘!.'-t INSER  PAGE FORM DATA REVIE WIEW PDFA  Mile,
x 2 s Y B sm PaDea ac

D, totves
Filtes Duta Outine *
W Tools
 F
42 1

A B c 1] E G H

118 [::] 45 2 L] a

96 trd 5 2 0 1

128 (1] 25 2 0 ]

100 [1] 138 2 0 ]

4 T2 150 k] 0 1

110 [:+] 150 2 1 ]

kS T4 160 1 1 1

B m 153 k) 1 1

140 & 10 2 0 Q

116 (1] 116 2 0 Q

115 63 121 2 1 0

o (1] 150 1 o 1 1
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1a) Select Pulsel series
Right-mouse. “Select Data”

ZRRRRCTAOD
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1c) Either select X values range
or copy Y, paste to X and edit

1 | Pulsely Pulse2 Height Weight Activity Run? Smokes? Male?
2
3| &0 Pulsel
4 62

120
3 Edit S

it Series

s g 100
= Series pame:
° & 80 ="N1'15A51]
1] & Series X values:
11| 66 0 —"N1'15C52:5C536
12| 66 Lo ||| Series uatues
13| 66 ="N1'ISASZ:5AS36 = 58, 60, 62, 62...
14| 68
5 e | ®
16| 68
17| 68 v
15l 70 0 10 20 30 a0 50 60 0 EY

Pulsel is Y axis (A2:A36); Height is X axis (C2:C36)

won cenns s Tordna s 21 ,
1) Select Pulsel for Run = 1.
(Ro 2-36)./ Insert XY Plot

o &
E ]
"
@
[+
1
u
-5 P
L] en®
@ saaates
= T
=]
L. Al
Rows 2-36
o cemrs i Tordne e 21 .
-
1b) To insert X values,
-
select Edit
A -] [+ o [ F G H K L
1 | Pulsel | Pulse? Heght Weight Actwly Run? Seokes? Male?
2| B
] &0 Pulsel
g =
5 [ Setect Cutn Source =
6
T Chart gdats range: | = NIIEATLSA538 )
]
9
L [ T suten momcatumen
T2 Legend Entries Geries) _ Horizontal (Categony Axis Labels
W[ e | Grae [xpenews
15 i Putsel e -
i | N
i | E
1% i
19 +
o u il
ayl )
22| | Hidden and Ematy Ceils ok | | Comert
23 o
o cemrs i Tordne e 21 »
-
1d) Add 2" series (Pulse2 by Ht),
Select data; Select “Add”’

1 | Puisel | Pulse2 Hesght VWesght Actesty Run? Smokest Male?

z 58

3| &0 Pulsel

4 ™

5 || Gelact Data Source [ 5 il

B

] Chart gata range: &)

B 1| The data range ks tan compaex ta he ctsplaged. B a new range is selected, it will replace all of the series in the

9 Series panel.

10

"

120 Legend Entries (senes) Horizontsl iLategon) Axis Labels

llr e T & T T

wfl f 1200 || Bgon || X emone |

15 | Pulsel 7 -

16 | n E

17

| 735

18 |

e | 72

20 | | |72 -

il e

22: Medden and Empty Celts [ Cancel

ral

VOH Excel2013 Model T

le) Add Pulse2 (B2:B36) as Y;
Add Height (C2:C36) as X

1
2 58

160
3 60
4 62 | 140
5 62 ” "
6 62 120 Edit Series
; g; 100 Series pame:

— N1

q ot w MN11$BS1|
10 64 Series ¥ values: :
1| &6 - —"NLISC52:5C536 ~72.71.735, . o -
12 66 Series ¥ values:
13| 66 40 ='NL'ISBS2:5BS36 = 70,76, 76, 75...
14| 68
15[ 6 | »
16| 68 \
171 Re o

Press OK
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2a) Copy data to
a new Worksheet

6 62 58 ey 140 u PR XT3 T e T]
B =) Right mouse NI tab.
Hees it Select Move or Copy.
1| resercasie | 8 Insert before Sheet2.
1| Eofesearest Al A Rename N1(2) as N2.
: ?ﬂﬁ“-a.m_ 1 Delete graph .
4 R = O.U‘J.SB .
: izette s copy] — 67 64 66
] (cema | '
188%™ N rr ..

M1 | Sheet? | Sheetd *)

Use new worksheet. Otherwise new sort will change previous graphs.

VoH [ —— 13
1f) Result: Two Series same Y axis
Format axis; add trendlines
A B [of o E F G H J
1 Pulsel Pulse2 Height Weight Activity Run? Smokes® Male?
2 58
3 60 Pulse (Active & Resting) vs. Height
4| 82
5 62
6 62
T 62
8 62 2 W
9 84 o
10 64 Y
1| 66 . =
12 66 85 e ¥s
13 66 P R o
14| 68 e g *
15 68
16 &8 4 70 72 7 7
17 68 Helght finches)
1R il
VoH [ —— 15

2b) Select all Pulsel (A2:A93)
Insert XY\chart

“ H PAGE LAYOUT FORMULAS DATA R W VIEW POF Architect
‘¥ F [r: o 7
%, & e ;
PivotTable Recomghended Table Dlustrations Recommended PivotChart

BrugflTables Chans B

e App Chrar:

Al £ | Pulsel

VOH Excel2013 Model Trendiine Linear 2Y1X 1%

2c¢) Imnitial Chart: 1Y, no X

A B c (] E
1 | Pulse1 | Pulse2 Height Weight Activity
2 58 70 72 145 2
3 60 76 A 170 3
4| €62 76 73.5 180 3 1 1 I
5 62 75 72 195 2 1 0 1
] 62 58 72 175 3 1 0 1
7 82 100 66 120 2 1 1] 0
8 62 a8 6275 112 2 1 1 0
9 64 88 66 140 2 1 0 1
VoH 002013 Mol Trndine Lnar 211X 17
2d) Right-mouse on Data;
Select ““Select Data”
A B c o E F G H | J K
1  Pulsel | Pulse2 Height Weight Actvity Run? Smokes? Male?
2 58
3| 80 Pulsel *
4| e | . . (7
5 e 2 = -
8 82
7)™ T -
8 & T e -‘Jﬂ-’
9 B4 B @ e
10 64 B B scias
11 B8
12 66 1 i
13 68
14 68
15 68
16 68
7 68 i a0 &0 0 i}
1R m
N2

A 8 c o E F G H | J K
1 Puisel | Pulse2 Height Weight Actvity Run? Smokes? Male?
275 | 70
3 0 | 76 Pulsel
4 82 | T8 4y
5 62 | 15
(5 62 58 100
7 62 | 100 ,"
8 B2 | 98 .
9 B4 | 88
10 64 | 80 0 /
1 6 | 78 :
12 e | s
13 88 | 102
14 68 | 72
15 68 | 76
18 68 | 78 o
17 68 | 112 o a0 &
1R m_|_ 7>

N2 Sheet? et +
VOH 2013 Mool TrndineLear 211X 18

2e) Edit Pulsel by Height series:
X (C2:C93), Y (A2:A93)

A B c D E I G H J

1 | Pulset j Pulse2 Height Weight Activity Run? Smokes? Male?
2 58
3| 60 Pulsel
4 Ez 120
3 62 Edit Sesies =]
L e v i } °
T 62 = iz 1sasl| | = e % -

|3 . - ‘
8| B2 | | . H
a &4 &g || wuTSCIRsCIy | 727735 ..

Seres | mser -
:10 x &0 - NASE St T - 500862 60 *#

—- i P

12 e | Lo (o .
13| 66 =
14| €8 .
4=l ra )
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VOH Excel2013 Model Trendiine Linear 2Y1X. 19
21) 17«141 Weight by Height
A B D E F G H [
1 4 Pulse1 | Pulse2 /Height Weight Activity Run? Smokes? Male?
2
3 Pulsel
4
5
L] - -
7 | Ess e e comm i e i o e i & 4 s -
8 &
L] Hensartal Kategen da Lanet
o0y
1 n p
12 n .
13 n
14
:: -. :ﬁw!m(n o Lamim
L o i a0
1/ 190
VoH E5ca2013 ModelTredine Linear 211X 21

2h) To Introduce Second Y Axis:
Right-mouse Weigl\lt; Select “Chanﬂe Type”

uise2 _Height | Weight | Activity Run?\Smokes? Male?

i
250 El',‘_"_"““
- -
. Ko s wrighn
200
* s o ¢
' L ] L ]
ot '.. L
150 ) ‘.' | ’ ne .
* o = ‘ L . =
L
. .
- . ] ] bt
100 ] : p
s 3 . @ I i
T . oo 3
50 '

@ G2 64 66 68 0 72 74 76
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2j) Two Series; Separate Y Axis.
Add Trendline w Model for each.

- Wflag(l:rt & Rest Pulse vs., Heig;t
WEIGH 7
+1 RN hi

L ]
140 A '.' @ 175 =
J ] E
120 S A
100 ] »n E
s ' | g * § ° 00 5
2 g0 L] v =
80 i T ’ i -3 2 2%

. [ I! [l i L 1 1
60 .o ‘!'l . esl .8 7
| ¥=-0.6372x% + 116.65 *

| PULSE: B =0.0449 | = @
65 70

Height (inches}

Left-Y-axis: Max=180. Right-Y-axis: Min = -125; Max=225
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2g) Edit Weight by Height Series
X (€C2:€93), Y (D2:D93)

A B [ D E F G H 1
1 | Pulse! | Pulse2 Height Weight Activity Run? Smokes? Male?
2 58
3| 80 :
4| 62 =
5| 62
L] 62
7| ez = er .
] 62 -
9 “ 'h =TT TN °°
101564 & - m,
11| 68 —
ik == "
13 (-]
14| 68 *
15| 68
16| 68
17) &8 1 1 10 5 60 e
1R m
N | N2
o [ u
2i) Check Secondary Y Axis
for Weight. Press OK
Add check to s E———
check box for o—" R
Secondary Axis | . : .

for “Weight”. ~_|

Do not press
“Combo”;
Do not select
a particular
chart shape.

VOH Excel2013 Model Trendiine Linear 2Y1X 2

3a) Right Mouse N2 tab; Copy N2;
Rename as N3; Delete graph

58
60 180 Weight & Rest Pulse vs. Height R
82 - ¥ = 5.0918x - 204.74 Y 25
WEIGHT: A% = 0,616 b1
62 10 | WEIGHT: RY= 0,616 ot ‘= :-..'-.
o.qdes i
‘0' ] ' L
5
°
g . : i 5 s ' .a'
®
° ¥ O] o ®
,_:..s.l . - ' 1] t.. 4
o L]
| T
#freate u copr =
== . o Height (inches)
[iis
M| M | shesy | peen 5

Use new worksheet. Otherwise new sort will change previous graphs.
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3c) From Sort-by, select RUN;
Order from Small-to-Large

A B G D E F G H

1 Pulsel Pulse2 Height \Weight Activity Run? Smokes? Male?
12 58 70 T2 145 2 1 (1] 1
13| 60 76 7 170 =l 1 0 1
4 Fed - ] i

5 — - - -

g || Liessiem | X peneinn |[Fogopriom | etonen|  [E My dwa b hnders
1 Calumn Sart On Cder
| 3 ELL =] [vauey [=] |t 10 Largens -
9

10

1]
|12

13 T

4 — — — — — =
16 68 76 74 180 2 1 1 1
17l e8 112 70 125 2 10 o

VOH Excel2013 Model Trendiine Linear 2Y1X 28

3e) XY plot: Pulse2 vs Pulsel
Add ““No Change?” line: 45,45 - 95,95

Repeat Measure of Rest Pulse

. Select: Run =0
@ y=0.849x +10.832

R?=0.8521 @
=8 «3
2
os °
3
=
~ 65
bt
2 . Dark line: 2nd=1st

Dashed line = Trend Line

55 65 75 85

Pulsel (Rest before)
To create a diagonal line in Excel:
Insert/ Shapes OR Chart Tools/Format/Insert Shapes: Select Line.

VoH [ 25
3b) Select ALL columns and rows;
From Home or Data menu, select Sort

l A B c D E F G H
| 1 [Pulset Pulse2 Height Weight Actity Run? Smokes? Male?
l2| 58 70 712 145 2 1 [} 1
|3 80 7 71 10 3 1 0 1
|4| 82 76 735 180 3 1 1 1
5| 62 75 72 185 2 1 0 1
6| 62 58 72 115 3 1 0 1
7| 62 100 88 120 2 1 0 0
|a| 62 98 €275 112 2 1 1 0
|o| 84 88 88 10 2 1 0 1
10| 4 8 e 155 2 1 0 1
i11| 88 78 73 190 1 1 1 1
| 12| &8 82 69 175 2 1 1 1
|13 88 102 70 130 2 1 ] 1
|14 s8 72 74 190 2 1 0 1
|15]"e8 | 76 &7 145 2 1 0 1
16| 68 78 74 180 2 1 1 1
[17] 88 112 70 125 2 1 0 0
|i- 1R m 7 170 a 1 1 1
] L L] ot heet *
VoH J—— 27
3d) Select A1:B58. Insert XY Chart
| A 8 c o E F G H
j42| B4 B4 -] 130 2 1] o a
9 M ;| 8 18 1 1] ] [}
S0 M B a7 150 3 ] [:] o
Select data 51| a7 B | e 5 3 1] 1] (]
. ls2| 88 & |75 w2 o |o 3
— | 2
with Run=0 SERlR 5 w3l o i o
55 90 L) &8 145 1 o o 1
|58 0 w2 B4 125 1 o 1 ]
(S| e - ] 150 2 '] 1 1
{58 o4 2 & 13 2 J 1 [
150 58 70 72 W5 2 1 o 1
4 o i m 170 3 1 ] 1
e - - 78 735 @0 3 1 1 1
5 75 72 195 2 1 o 1
SAE o s 72 15 3 1 0 1
SHISUSL [m] = pusez 100 2 1 0 ]
Series X values: R MF" T.ﬁ 11" ’-‘_ 1 1 n
= W3 15ASTEAS5E [BE] =48 505458
Series ¥ values:
= NIISUSZSB558 ] - sa. 56. 50, 58...
ok | [ camel
VoH R 2
4a) Right-Mouse N3 Tab; Copy N3
Rename as N4. Delete graph
54 56
24 50 Pulse2 vs. Pulsel
58 58 ) Select: Run=0
58 56 = (LEAG e 10 537
B0 [rore o copy [ il
LR | pressm—
B0 || tebeek :
Putie] Mo i x|
g; Betoss ihest i
62
62 i o Dark line: Af
62 Dashed line
64 ¥ [rante » copy
5 ) (o -
RA ‘.—w._.—
WL | N2 | W3 Swel | Sheen & .
Use new worksheet. Otherwise new sort will change previous graphs.

VOH Excel2013 Model Trendiine Linear 2Y1X 30

4b) Select all data; Sort by Run;
Sort Values: Large to Small

1 | Pulsel Pulse2 Height Weight Activity Run? Smokes? Male?

2 48 54 68 150 1 0 1 1

N L LS B 2 0 1 1

a4 " ;

T

6 [ #2800 ever || 3% perete Lewen | [ 11 oy Lewer | Optins... 4] by dats has eaders |

T Column Sort On QOrder

8 SOEY  punt (x| [ (= Largest to Smallest (=

9

10§

11 |

12

13 Il - = 1
f aK | cancel |

1.4 . —_ —_ P — — — .

www.StatLit.org/pdf/Excel2013-Model-Trendline-Linear-2Y 1 X-Slides.pdf 5
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4c) Select Pulsel & 2 columns,
Rows 2:36. Insert XY Chart

1 _Pulsel | Pulse2 | Height Weight Activity Run? Smokes? Male?

VOH Excel2013 32

4d) Insert no-change line

Pulse after Run vs Rest Pulse

288 0| 72 | M5 |3 1 0 1
3 e | 78
4 62 78 Pulse2
I3 g B
; gf Edit Series @I&J
; B | Series pame: 15 :
s g | =Nausssi — Pulse2 AT
10 B | Series Xvalues: -
1t g: —"NA'ISAS2:5A536 = 62,62, 68, 78... . _»
13 g | Series Yvalues:
4 B| ='N4'SBS2:5BS36 = 100, 96, 112, ..
15 B
ke
17 )
18 70 )
19, 70 | 108
20 70 | o 75 185 2 1 1 1
Fal T2 80 (] 135 3 1 o 1
VOH o 33

4e) Set Intexcept =18.925
Create trend-line and equation

Pulse after run vs Rest Pulse

)

125 y=1x+18.925
(X R?=0.3688 “
9"

Pulse2 (After run)

55 65 95 105

75 85
Pulse 1 (rest pulse)

Note: This slide is slightly different from the previous slide.

S s . LR o o
5 ]
£ 105 P °
= s o
N 95 °
2 g5 ® *
S °®
<o ee ', Solid line
[J N
65 (no difference)
55
55 65 75 85 95 105
Pulsel (Before run)
Excel: Insert/Illustrations/Shapes. Select Line
VOH Excel2013 Model Trendiine Linear 2Y1X 34

Summary of N3 and N4

N3: Test-retest of rest pulse has slope of 0.849.
A perfect test-retest would have a slope of 1.00.
Explanation: Regression to the mean.

R-squared = 85%. The original resting pulse
explains 85% of variability in the retest of pulse.

N4: Running in place increases pulse by 18.9
bpm over rest pulse when model has unit slope.

R-squared = 37%. Rest pulse explains 37% of
the variation in pulse after running in place.

VOH Excoi2013 Model Trendiin Linear 2Y1X 35

Two Common Problems

1. Including column heading in data selection. You may
include top row when you select data. Normally Excel
excludes this so the data starts in row 2. Sometimes
Excel does not exclude row 1 and this really messes
up your graph! Solution: Select Data and edit the X
and Y data ranges manually.

2. Getting X (horizontal axis) and Y (vertical axis)
reversed. There is no simple way to fix this. You
need to right mouse the data, select “select data” and
Edit the data in question. Manually make the changes
necessary without making things worse...

VOH Excel2013 Model Trendiine Linear 2Y1X 36

Two More Problems

1. Sometimes your data just gets all mixed up. The most
likely cause: you sorted just a part of the data instead
of sorting the entire data set. Solution. Copy the data
from a previous page. Paste it on the desired page and
then repeat the sort.

2. Sometimes when you sort the data, a prior graph goes
bad. The simplest explanation is that both graphs are
‘pointing’ at the same data. Solution: Make sure each
graph has its own unique data on its own unique page.
You may need to delete and recreate graphs too.

www.StatLit.org/pdf/Excel2013-Model-Trendline-Linear-2Y 1 X-Slides.pdf
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Background

BACKGROUND: The Pulse dataset (© Minitab) contains data
on college students. After recording rest pulse, height, weight,
etc., student flipped coins. One group (Run=1) jogged in place
for a minute; the other group watched. Afterward, everyone
recorded their pulse a second time (Pulse2). Thus, the meaning
of Pulse2 depends on the value of RUN.

To separate the two groups, sort on RUN and select just those
rows that have the desired value of RUN.

N1 Descending; N2 Same as N1; N3 Ascending; N4 Descending



\VVOH Excel2013 Model Trendline Linear 2Y1X 3

Goal: Summarize association
for two series of variables

A. Generate an XY chart showing association between
two quantitative variables having a common X.
Generate four graphs on slides 13, 23, 28 and 33.

B. Show trend-line, linear equation, R? for each series.
C. No writing in this exercise.

Use Pulse data set at www.StatLit.org/xls/Pulse.xlsx

For details on using Excel Chart Trendline to build a model,
see www.StatLit.org/pdf/

Excel2013Model-Trendline-Linear-Slides.pdf
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1) Pulsel and Pulse?2 vs. Ht.
Select all data prior to Sort

H ©- = Pulselc-Miloxls [Compatibility Mod... 2 EH = |

FILE HOME INSER PAGE FGRME‘U‘IE VIEW PDFA Milo A Sc...
el A TR i & {5 Data Analysis
5] M@ ) [ Baowan

o Solv
Get External Refrech :l Sort Filter Data Outline RS
Data ~ All - - % Tools~ i

Connections Sort & Filter Analysis

Al : J Pulsel

A B E D E F & H I
1 [Puise1 Pulse? Height Weight Activity Run? Smokes? Male? |
2 48 54 68 150 1 | 0 1 1
3] 54 | 86 | 63 | 145 2 0 1 1
a4l 54 50 69 160 2 | 0 0 1
5] 58 | 70 | 72 | 45 | 2 1 [ 0 1
6] 58 @ 58 | 66 | 135 3 0 0 1
7| 58 | 5 | 6 | 125 2 0 0 0
8| 60 | 68 | T1 | 170 3 1 0 1
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1) Sort on Run: Descending

A

B

.Pulse1 | Pulse? | Height | Weight | Activity| Run? Emokesi Male? |

48 |

54

Sort

4| Add Level || X Delete Level || ER Copy Level ” allw | Options... |

My data has headers

Column

Sortby | Run?

m—— e ——

e e S -

Smallest (=
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1) Results of Sort on Run

FILE HOME INSER PAGE FORM DATA REVIE VIEW PDFA Milo,

B ||=|__i*‘ Lol Al Y -R: = ;': Data Ar

Get External Refrech :__'l Cort Filter Data Outline MO NEL
Data - All~ = T:' Tools - v
Connections Sort & Filter Analys
Ha42 it Je 1

A B C D = F & H
26 78 118 69 145 P 1 0 0
27 al 96 72 155 p 1 0 1
28 al 128 68 125 P 1 0 0
29 82 100 68 138 2 1 0 0
30 64 a4 72 150 3 1 0 1
a1 a0 110 B9 150 2 1 1 0
32 90 94 74 160 1 1 1 1
33 92 a4 70 153 3 1 1 1
24 96 140 61 140 p 1 0 0
5 96 116 68 116 P 1 0 0
Q6D 100 115 | 63 | 121 2 1 1 0
37 48 hd b 150 1 0 1 1
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1) Select Pulsel for Run = 1.
(Rows 2=36). Inserxrt XY Plot

FILE HOME SERT = PAGE LAYOUT FORMULASY DATA REVIEW VIEW  PDF Architect Milo

== 0 o = il - = -l - B = a
oo I ?? ‘t:}"!'v ‘\ i,H z I

Tables Illustrationff Apps for  Recommended . U pivotChart Power Sparklines Filters Links

4 4 Charts L A - Viey x 4 -

Cha| Scatter 5
Chart1l i fx g L5 T
5 ® A | b
s Cw * ol e
L Al B | e | B | E | ' o L

1 [Pulse1] Pulse2 Height Weight Activity |, Scatter

2 58 70 72 145 2 M Use this chart type to:

3 G0 76 71 170 3 | * | . Comnpare at least two sets of

values or pairs of data.

: gg ;g ?%5 lgg g, Bulbl . show relationships between sets

6 67 T = et = ® of values

7 62 100 '_-1 Use it when:

8 62 98 » The data represents separate

g b4 88 | 120 |_ measurements,
10 64 80
11 66 8 | 100 ®
12| 66 82 I
13 66 102 80 ,*b"“
14 64 72 - "ﬁu_"."‘"
15| 68 76\ 60 | qe00000®® .
16 64 76
17 6o 112 40

Rows 2-36



\VVOH Excel2013 Model Trendline Linear 2Y1X 8

1a) Select Pulsel series
Right-mouse. ‘“Select Data?”

H ©- ¢ = Pulsel c-Milo.xls [Compatibility Mode] - Excel CHARTTOOLS 7 [E

HOME INSERT PAGELA FORMUL DATA REVIEW VIEW PDF Arch DESIGN FORMAT M

§ Add Chart Element - : - r
([l I I

Change Switch Row/ Select Change
Colaors Column Data  Chart Type
Choagt Layouts Chart Styles Data Type Le
Chart1 * Je =SERIES['N1'I5A51,,'N1'1SAS2:5A536,1)
i A i | & | B | E F | S | B | 1 J. | K
1 | Pulsel | Pul Height YWeight Actmty Run? Smokes? Male?
§ e |
2 hB | e
3| 60 Pulsel .
4 62
120
5| 62 _{2‘ [P _ 1
g G2 = Series "Pulsel” - |
7 62 100 Fill  Outline -
8| 62 i 1 oaeal®]
? s ® e X ®® : Delete
10| 64 o 3p® e 2R =
111 &6 60 | ggodboRedt 9 Resetto Match Style
12 66 = BT
13 66 an i1 Change Series Chart Type...
14 RE Select Data... .
15| 68 |
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1b) To inserxt X values,
select Edit

A B C D E 3 & H I J K L
FPulseZ2 Height Weight Actmity Run? Smokes? Male?

Pulsel

Select Data Source

Chart data range: | ="N1'15A51:5A536

B : | @ Switch Row/Column

Legend Entries [Series) Horizontal [Category] Axis Labels
7 Add || 7 Edit | < Remove |
Pulsel

Hidden and Empty Cells

P | | P | g | | | | | | | | i | |
At e s e el e P T R s o A e R el el e
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1c) Either select X values range
ox copy Y, paste to X and edit

1 IF'_u_Is_e_1IF'uISEE Height Weight Activity Run? Smokes® Male?

2 ha
3] 60 Pulsel
; gg 120
e 1 Edit Series El~
100
7 62 Series name: .*i »
g gﬁ B0 —'N1'15A51] f| = Pulsel #:
10 54 Series X values: ";"*
60 B~ = [ ) *n
11 &6 ="N1'15C52:50536 FRa| =72 71,735, ..
12 66 2 Series Y values:
13| 66 ='N1'15A52:5A536 m%:| =58 60, 62 62..
14 ba
15 /A 20 | QK | | Cancel |
16| 68
17| 68 5
13| 70 0 10 20 30 40 50 60 70 80

Pulsel is Y axis (A2:A36); Height is X axis (C2:C36)
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1d) Add 2™9 series (Pulse2 by Ht),
Select data; Select ““Add”

1 | Pulsel | Pulsed Height Woeight Actmty Run? Smokes* Male?

2 ha

3| 60 Pulsel

4 B
3 || Select Data Source [ ? ﬁ]
b

T Chart data range: 5.5

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

10

11

12 Legend Entries [Series) Horizontal (Category) Axis Labels

::i i add || 3 Edit || < Remove |

15 Pulsel T2 =
16 71 El
17 73.5

18

19 T2

20 T2 -
21

22 || | Hidden and Empty Cells ok | | cancel

23N —=
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le) Add Pulse2 (B2:B36) as Y;
Add Height (C2:C36) as X

58
60
62
b2
b2
b2

160

140

120

100

80 §
60 §
40 §

20 |

0

Pulse1 | Pulse2 | Height Weight Activity Run? Smokes? Male?

w

I Edit Series L . ) *
| | Series name:

="N1"15B51] 8| = Pulse2

Series X values:

="MN1'15C52:5C536 : =72, 11, T35, ...

Series ¥ values:

= 'N1'1SB$2:5B536 = 70, 76, 76, 75...

[ ] ] I i_ancel ]

Press OK
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1f) Result: Two Series same Y axis
Format axis; add trendlines

A B | € | b | E F | & | H | J
1 Pulse1l Pulse2 Height Weight Activity Run? Smokes? Male?
2 58
3| 60 Pulse (Active & Resting) vs. Height
2| 150
5 | 62 140 pu Pulse2: Active
6 62 — =-2.9828x + 300.65
7 62 E ) R?=0.2866 ®
8 | 62 E e oo o © ®
o 64 ; 110 e 1=
10 64 o 100 ® L S e

- ® _ @ &

LI g™ Pulsel; Rest Y s :.-I - .

| = ulsel:iRest |
Ll @ . y =-1.0382x + 146.04 :w'igﬁ B 'ui
13| 66 B 70 " ——— o s 8 ° *f @
14| 68 60 ® J o § °
15| 68 @
16| 68 62 64 66 68 70 72 74 76
17| 68 Height (inches)
1R | 70
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2a) Copy data to
a new Worksheet

6 | 62 o8 . 140 S v=-7 O878x + 3
[ ?rh"luvec:r{:np}' u—] nght mOuse Nl tab

g e e et “ Select Move or Copy.
.1( _F'ulselc-h’liln.:{ls E Insert before Sh@@tz
o= , Rename N1(2) as N2.

Pl sheet2 . |

13 fonees ™ E " Delete graph

,1 [move to end) A2 = §.0053 -

14 / @ e

g | [ — -

. Create a copy:
aF 62 64 66
| OK | | cancel |_
187 7 |
N1 | Sheet2 | Sheet3 (*)

Use new worksheet. Otherwise new sort will change previous graphs.
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2b) Select all Pulsel (A2:A93)
Insexrt XY chart

FILE HOME (INSERT D PAGELAYOUT ~ FORMULAS \DATA  REVIEW  VIEW  PDF Architect

— o : - 1- 5~ 8- m
g i =2 8 & L A
PivotTable Recornphended Table Ilustrations Appsfor  Recormmended : PivotChart | Power
PivgfTables - Office Chats @~ L=~ - Jiex
Tgoles Apps Charts r« Reports

Insert Scatter (X, ¥) or Bubble Chart
Use this chart type to show the

A B C D E relationship between sets of values.

Al - Je Pulsel

1 | Pulse1 | Pulse2 Height Weight Activity | Ef;‘!itl‘fii'.;r&?;ZZEFEEEEL"TE.ZET
3 58 70 72 145 2 available and pause the pointer on
3| 60 76 71 170 3 i
4 62 76 i35 160 3 1 1 1
5 62 75 2 195 2 1 0 1
6 62 58 72 175 3 1 0 1
7 62 100 66 12 2 1 0 0
8 62 98 6275 | 112 2 1 1 0
9 64 88 66 140 2 1 0 1
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 Puisel | Pulse2 Height Weight Activity Run? Smokes? Male?

2c¢c) Initial Chart: 1Y, no X

A B

58 70
60 76
62 76
62 7o
62 58
62 100
62 98
64 88
64 80
66 78
66 82
66 102
68 72
68 76
68 76
68 112
7n T2

M1

N2

C

120

100

a0

60

40

20

Sheet2?

0

Sheet3

D

Excel2013 Model Trendline Linear 2Y1X

E

20

F

40

G

Pulsel

H

60

80

16

100
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2d) Right-mouse on Data;
Select ““Select Data”

L& | B | ® b | E | F |l & | B | 1| 3| K
 Pulsef lPuIse2 Height Weight Activity Run? Smokes? Male?
58 +
60 Pulsel
62 :
120 QT ET Eri;a-s | u 5. ",
62 Fill — Cutline ° —
62
62 o } Delete
62 ¥s Reset to Match Style
64 " Il Change Series Chart Type... f
64 60 Select Data...
66
66 { Add Data Labels (2
66 40 fdd Trendline..,
68 ¥ Format Data Series...
68 20
68
68 .
0 20 40 60 80 100
70

N1 | N2 | Sheet2 | Sheet3 &) 1
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2e) Edit Pulsel by Height series:
X (C2:C93), Y (A2:A93)

[ WU S T V- S ¥

A B C D E | F | G H | 1 |
Pulse1 ] Pulse2 Height Weight Activity Run? Smokes? Male?
o8
60 Pulsel
62
120 - i

62 Edit Series M
o2 100 || series name:
52 _ ='N2'!;A51| = Pulsel
62 uﬂeries.xu.alues: |
64 ' 80 ='N2'15C52:50C503 =72 71. 735, ...
e I .5eries.‘.j'u'aiue5: |
64 60 ='M2'I5A52:5A503 = 58, 60, 62, 62...
66 | ) '

: [ ] ]l Cancel
66 40
66
68
an 20
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2f) Add Weight by Height

A B B D = F G H I J
Pulse2 fHeight Weight Activity Run? Smokes? Male?

Select Data Source / m

Chart data rangg.

— )
) |

Legend Entges [Series) Horizontal (Category) Axis Labels

| | ada || Fedit || X Remove |

Pulsel

;cnm-qmm-hmrua

)

] [ Cancel

| Hidden and Empty Cells |

60 70 80

10

M1 N2 Sheet2 Sheet3 1
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2g) Edit Weight by Height Series
X (€C2:C93), Y (D2:D93)

i B | ¢ | b | E| F | & | H | 1 | 3
Pulse1 | Pulse2 Height Weight Activity Run? Smokes? Male?

20 250

60

62

62 200 M Editseries : @&J

62 e

62 "='N2'.!;DS?. @ = Pulsed

62 150 Series X values:

64 ='M2'18C52:5C0593 @ =FXTL T35,

.EEfiESE';I'.E.ll-UES:

gg T __='N2'_!5D52:5D55!3 @ =145, 170, 1640....

66

66

68 |

68

68

68 ?

o o 10 20 30 a0 50 60 70 20

70N _ _ . .

N1 | N2 Sheetz Sheet3 (4]
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2h) To Introduce Second Y Axis:
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21

Right-mouse Weight; Select “Change Type?”’

ulse2 Height | Weight | Activity Run? \Smokes? Male? |

250

200

150

100 ®

." i‘ii
'i“ﬁ
20 o @

50

62 64

® ®
®
i

66

o0N® & e

¢ @SBed =l

%0 ]
&
s o

& CHREEED
®
aa e

70

o N
&0 & e o

7

Heee e
e o0

74

v TFwir

<. CHARI1

= |3enies "Weight

ill  Cutline =

Delete

s

q ¥s3 \Reset to Match Style

§1'1 Thange Series Chart Type.

Select Data...

Add Data Labels

Add Trendline...

‘ gl# Format Data Series...

16
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2i) Check Secondary Y Axis
for Weight. Press OK
Add check to —

check box for
Secondary AXIs
for “Weight”. ~__

Do not press
“Combo’;
Do not select
a particular
chart shape.

Templates

Il Celumn
& Line

W Pie

| Recommended Charts | All Charts |

e e o [

Custom Combination

Choose the chart type and axis for your data seri

Series Mame

B Pulsel

B weight >

Scatter

2 74 75
Chart Type Secondary Axis
Scatter |:|

OK ] [ Cancel
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2j) Two Series; Separate Y Axis.
Add Trendline w Model for each.

Weight & Rest Pulse vs. Height
y = 5.0918x - 2{}4%4 g @

160 | WEIGHT: RZ=0.616 "; t.':
_ . 8.4-§28 470 *98
- JJQ"" ' 125 &
£ G e © E
31120 & §'
m =
2 100 ® % &
= ® o s o
@ i ® * °® 2
= 80 : : ® 8 o - ' ' - S
E “', ' .................. ! 3‘..'." ....... :

3 & o0 75

@
@
60 ¢ @ 2 & & -
y =-0.6372x + 116.65 5. 9
20 )L PULSE: R2=0.0449 | @
60 65 70 (75)

Height (inches)

Left-Y-axis: Max=180. Right-Y-axis: Min =-125; Max=225
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3a) Right Mouse N2 tab; Copy N2;
Rename as N3; Delete graph

58
60 _— Weight & Rest Pulse vs. HE|ght .
62 y =5.0918x - 204.74
62 160 | WEIGHT: R?=0.616 ; 8.9
e [
- o P ;- ‘-0 § dog
[ Move or copy R, 3* 125
Move selected sheets 75
To book:
| |Pulselc-Miloxls E 25
Before sheet: &
z ® ® ®
N2 ' $ .8 g i o’ 25
S — e l’ ....... ®
Sheets i i. "!.:
(maove to end) & @ s B @ ' LR -75
®
.................................... -125
..................................... 65 70 75
Height (inches)

N1 | N2 | Sheetz | Sheet @ ]

Use new worksheet. Otherwise new sort will change previous graphs.
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3b) Select ALL columns and rows;
From Home or Data menu, select Sort

A B C D E F G H
{ 1 | Pulse1 Pulse2 Height Weight Activity Run? Smokes? Male?
| 2 o8 70 72 145 2 1 0 1
3 60 76 71 170 3 1 0 1
4 62 76 135 160 3 1 1 1
B 62 5 72 195 2 1 0 1
| 6 62 58 72 175 3 1 0 1
7 62 100 66 120 2 1 0 0
8 62 08 62.75 112 7 1 1 0
9 64 88 66 140 Z 1 0 1
10 64 80 69 158 2 1 0 1
11 66 78 73 190 1 1 1 1
12 66 82 69 175 2 1 1 1
113 66 102 70 130 2 1 0 1
14 68 72 74 190 2 1 0 1
15 68 76 67 145 2 1 0 1
| 16 68 76 74 180 2 1 1 1
17 68 112 70 125 2 1 0 0
118 n 72 3 170 3 1 1 1 l
| N1 @eetE Sheet3 @
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3¢) From Sort-by, select RUN;
Order from Small-to-Large

A B c D E F G H
« 1 | Pulsel1 Pulse2 Height Weight Activity Run? Smokes? Male?
I 58 70 72 145 2 1 0 1
3/ 60 | 76 | 71 [ 170 ] 3 [ 1 | o [ 1
. T W W ) [ i
g “2| Add Level || X Delete Level || E2 Copy Level | My data has headers
17 1| | column Sort On Order
| 8 1| |sortby |Hurs [=] | values || |smallestto Largest =
9
10
11
|12
s [ 1
14 - -
19 1 1
| 16 1 1
171 68 112 70 125 2 1 0




\VVOH Excel2013 Model Trendline Linear 2Y1X 27

3d) Select A1:B58. Insext XY Chart

A B c D E F G H
48| 84 84 66 130 2 0 0 0
49| 84 80 65 118 1 0 0 0
Select data. 50| 86 84 67 150 3 0 0 0
51| 87 84 63 95 3 0 0 0
i 52| 88 84 | 735 155 2 0 0 1
Wlth Run:O 53| 88 74 65 135 2 0 1 0
54| 90 88 67 140 2 0 1 1
55| 90 90 68 145 1 0 0 1
56| 90 92 64 125 1 0 1 0
57| 92 94 69 150 2 0 1 1
58| 94 92 62 131 2 0 1 0
59 58 70 72 145 2 1 0 1
_— 76 71 170 3 1 0 1
Slmis % 76 735 160 3 1 1 1
o , 75 72 195 2 1 0 1
2res name:
- 58 72 175 3 1 0 1
='N3"5B51 E®| = Pulsel 100 86 120 2 1 0 0
Series X values: OR 275 | 112 2 1 1 N
- 1 | N2 | N3 | Sheet2 Sheet3 #)
="N3'1SAS2:SAS58 ERz| =48, 54, 54, 58...
Series ¥ values:
='N3'1$B$2:5B558 E:| = 54, 56, 50, 58...

| K || Cancel |
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3e) XY plot: Pulse2 vs Pulsel
Add ““No Change? line: 45,45 = 95,95

Repeat Measure of Rest Pulse

. Select: Run=0
@ y = 0.849x + 10.832

R2=0.8521 g
— 85 ", 000
e o0
=
o 75 °
(D}
o« .
~65 0 08 2
Q .
@
& e Dark line: 2nd=1st

Dashed line = Trend Line

55 65 75 85

Pulsel (Rest before)

To create a diagonal line in Excel:
Insert/ Shapes OR Chart Tools/Format/Insert Shapes: Select Line.
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4a) Right-Mouse N3 Tab; Copy N3
Rename as N4. Delete graph

54
o4
58
58
60
60

60 |

61

62

62
62

62

64

64

66
AR

Use new worksheet. Otherwise new sort will change previous graphs.

56
50
58
56

g5

Pulse? vs. Pulsel
Select: Run=0

lav=0240% 4 10. 832

Mowve or Copy

Move selected sheets
To book:

Pulsel c-Milo.xls

4 | BEefore sheet:

L]
]
&
s

M1
M2
M3
| | B
Sheats

[move to end]

Dark line: Al
Dashed line

65 15 8!

M1

M2 N3

Sheet2?

Sheet3

Pulsel (Rest before)

|:-i-::| 4
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1b) Select all data; Sort by Run;

Excel2013 Model Trendline Linear 2Y1X

30

Sorxt Values: Large to Small

Pulse1 Pulse2 Height Weight Activity Run? Smokes? Male?
48 54 68 150 1 o | 1
54 56 69 145 S 1

Sort

e

==
- - 3

+§l Add Level || }( Delete Level || E|’E“| Copy Level | My data has headers

Caolummn
Sort by

Run?

Sart On Crder
(=] |MEGEST x| [Largest to Smallest

[=]
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4c) Select Pulsel & 2 columns,
Rows 2:36. Inserxt XY Chart

_Pulse1 | Pulse2 | Height Weight Activity Run? Smokes? Male?

58 70 72 145 2 1 0 1
60 76

62 76 Pulse2

“

gj Edit Series | P |3
g Series name:

6 | | ="N4"15BS1| E%| = Pulse2

6: | Series X values:

g: = N4'1SA52:SA536 E%:| -62,62 68 78.
gt | >eries ¥ values:

6 | ="MN4'15B52:5B536 8| =100,98, 112, ..
6!

61 K | | Cancel
6{_

70 72 0 20 40 60

70 106

70 94 75 185 2 1 1 1
72 80 66 135 3 1 0 1

M1 M2 M3 N4

Shest?

Sheet3

®

80

100
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4d) Inserxt no-change line

Pulse after Run vs Rest Pulse
145

135

=

=N

v,
@

®

=
o O
o U
e O

®
®

Pulse2 (After run)
(0]
(U2
o
®

Solid line
(no difference)

o N
v
o
@

(9]
(9]

55 65 75 85 95 105

Pulsel (Before run)

Excel: Insert/lllustrations/Shapes. Select Line
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de) Set Intercept =18.925
Create trend-line and equation

Pulse after run vs Rest Pulse
145

135
[

[N
N
(92

y=1x+18.925
o0 R?=0.3688 9~ ¢

[T S Y
o W O Kk
au un g wn

Pulse2 (After run)

75

65

55

55 65 75 85 95 105
Pulse 1 (rest pulse)

Note: This slide is slightly different from the previous slide.
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Summary of N3 and N4

N3: Test-retest of rest pulse has slope of 0.849.
A perfect test-retest would have a slope of 1.00.
Explanation: Regression to the mean.

R-squared = 85%. The original resting pulse
explains 85% of variability in the retest of pulse.

N4: Running in place increases pulse by 18.9
bpm over rest pulse when model has unit slope.

R-squared = 37%. Rest pulse explains 37% of
the variation in pulse after running in place.
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Two Common Problems

1. Including column heading in data selection. You may
Include top row when you select data. Normally Excel
excludes this so the data starts in row 2. Sometimes
Excel does not exclude row 1 and this really messes
up your graph! Solution: Select Data and edit the X
and Y data ranges manually.

2. Getting X (horizontal axis) and Y (vertical axis)
reversed. There iIs no simple way to fix this. You
need to right mouse the data, select “select data” and
Edit the data in question. Manually make the changes
necessary without making things worse...
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Two More Problems

1. Sometimes your data just gets all mixed up. The most
likely cause: you sorted just a part of the data instead

of sorting the

entire data set. Solution. Copy the data

from a previous page. Paste it on the desired page and
then repeat the sort.

2. Sometimes w
bad. The sim

nen you sort the data, a prior graph goes
nlest explanation is that both graphs are

‘pointing’ at t

ne same data. Solution: Make sure each

graph has its own unigue data on its own unigue page.
You may need to delete and recreate graphs too.
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