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Background & Goals

Modelling a binary outcome (loan vs. no-loan) requires
logistic regression to avoid meaningless predictions.
Doing an exact logistic regression in Excel requires
Solver and involves many steps. For details, see
www.statlit.org/pdf/Excel2013-Schield-Logistic-MLE1A-Slides.pdf

This presentation uses an approximation. By
“nudging” the binary outcomes, one can use ordinary
least-squares regression to get a decent logistic model.

Assignment: Create the logistic model (slide 9) and
the logistic graphs (slides 12 and 16).
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Use Height (A) & Weight (B)
to predict Gender (C)

Column C: 0 = Female, 1=Male (circled)

G | Height Weight Male Malel LN{Ddds) yPred
a1 140 L

C

~ 27 66 130 0
L 6175 108 o
=il R 3 66 130
2 o 9| 66 130
a2 120 L 30 66 135
62 131 .
62.75 12 3 66 135

32 66 140
33 67 115
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34 67 123 ¢
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37 67 145
38 67 150
39 67 150
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1a) Nudge Binary Male in D7
to Eliminate Zero and One

A B 2 D E

XL4D: VOH 06i2013
1b) Generate
Ln[Odds(Malel)] in EZ

B C D E F G
ct chance of being male given height after controllin
D7 =IF(C7=0, 0.001, 0.999) E7 =LN(D7/(1-D7))

ht Weight Male Malel LN{Odds} yPred 6
140 0 0.001 -6.91 1 7

1
2 |Predict chance of being male given height
3| D7 =IF(C7=0, 0.001, 0.999)
4 1
5
6 | Height Weight Male Malel LN(Odds)
7 61 140 0 | 0.001 |
1c) Select D7:EZ
Pull down to bottom: Row 98
A B C D E F G

Predict chance of being male given height after controlling |
D7 =IF{C7=0, 0.001, 0.993) E7 =LN(D7/(1-D7)]

Height Weight Male Malel LN{Odds) yPred 6
61 140 0 0.001 -6.91 7
61.75 108 0 8
62 108 0 9
62 110 0 10
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XD vor S ,
2a) From Data Bar, Select
Data Analysis; Regression

DATA REVIEW VIEW ACROBAT

El’% [E7 Flash Fill Ba  @HGroup - £y Data Analysis

il BB Remove Duplicates E"J » BB Ungroup ~ ?g Solver
wed | columns = Data Validation ~ Eﬁ Subtotal
Data Toaols Qutline [F} Analysis

Analysis Tools

Covariance
Descriptive Statistics Cancel
Exponential Smoathing

F-Test Two-Sample far Variances
Fourier Analysis

Histogram

Maoving Average

Random Number Generation

Help

Regression
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2b) Select Input & Output.
Check Labels. Press OK
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2c) OLS1 Regression
I J K L

15 H
16 SUMMARY OUTPUT
17 Main source of error:

18  Regression Statistics

9 Multiple R 0.75

20
21 AdjustedRS  0.56

22 Standard Err 4.49

23 |Observation 92

No mention of Weight in H34.
Double-check H34!
To fix, redo X-range in slide 8.

[y

| t

npu —
Input ¥ Range: | E6:E98 | PR =

R Cancel

Input X Range: AR B98 Eﬁ

X-Range: A6:B98 S
els; [] Constant is Zero =
|:| Confidence Level: 95 %

Output options
(®) Qutput Range: :E‘.‘:E
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3a) Generate F7. Check value.
Select; pull down to row 98.

B € D E F G

A
Predict chance of being male given height after controllin
D7 =IF(C7=0, 0.001, 0.399) E7 =LN(D7/(1-D7)}

[ F7 =1/(1+ExP(-1$32-1$332A7 -1534*B7))

H | i K L
31 Coefficients | Std Error t Stat P-value
32 |Intercept -66.37 11.00 -6.03 0.00
33 |Height 0.7586 0.21 3.66 0.00
34 |Weight 0.1095 0.03 3.43 0.00
XLAD: VOH JO T — "

3b) Insert Chart (XY Plot):
yPred vs. Height

X values: A7:A98. Y values: F7: F98

Edit Series ? b4
Series name:

="Male|Ht+Wt'|SFS6 E%s| = yPred

Series X values:

='Male|Ht= Wt |SAST: 54598 & =61, 6175, 62,...
Series ¥ values:

='Male|Ht=Wt'|SFST:5F508 E&z| = 0.008, 0.000, ...

Cancel

Height Weight Male Malel LN{Qdds) yPred &
61 140 0 0.001 -6.91 | 0.008 .l 7

61.75 108 o 0.001 -6.91 8
62 108 o 0.001 -6.91 9
62 110 0 0.001 -6.91 10
XL4D: VOH 1L gy S35 e 12

3c) Chart #1 Results
Add Title and textboxes

1.0

0.8

0.6

0.4

0.2

0.0 &
61

OLsS1D

Chance of Male Given Height and Weight
. eg oo o
! «0

P(male) = 1/{1+Exp(-Z)) .
Z=-66.37 + 0.759%Height :
+0.110*Weight L] L

L I .

® ¢ P(male)=05ifz=0.

. o FZ=0, 66.37 =
! - s 0.759*Height + 0.11*Weight
PPV - ¥ i
63 65 67 69 71 73 75
Height
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4a) Enter formula in R3 & S3
Pull R3:S3 down to Row 31

XL4D: VOH
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oLst 14

4b) Insert XY Plot: Two Series

Y(X | Wt=130)

Y(X | Wt=150)

Name: R2

X values: Q3:Q31

Y values: R3:R31
Series name:
="Male|Ht+Wt'!|SR52
Series X values:
="Male|Ht+Wt'!5053:50Q531
Series ¥ values:
="Male|Ht+Wt'!|5R53:5R531

Name: S2

X values: Q3:Q31

Y values: S3:S31.
Series name:
="Male|Ht+Wt'I5552

Series X values:
="Male|Ht+Wt'|$053:5Q531
Series ¥ values:
="Male|Ht+Wt'!5553:55531

P a R 5 T u v W
Row X ¥{X|Wre=130) ¥{X|Wt=150) R3 =1/(14EXP(-1532-1533*Q3-1534*130))
3 61 0.003 0.025 53 =1/{1+EXP(-1532-1533*Q3-1534*150))
4 615
s 62
6 B25
7 63
8 635
9 64
10 645
11 65
12 65.5
13 66 v
14 665
15 67
XL4D: VOH 2015 Sl Logets Rgrssi . 15

4c) Format Data Series
Paint: No marker; Solid line

Format Data Series
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4d) Final Result: Title & boxes

16

Chance of Male by Height given Weight

10
P(male)=1/{1+Exp(-Z))

Z(Wt=150) = 49.87 + 0.759*Ht

0.8
P=0.5ifZ=0. IfZ=0 and

0.6 | Wt=150, Ht= 65.70
0.4

0.2

0.0

61 63 65 67

QOLS1D

P{male) =1/({1+Exp(-Z))

Z(Wt=130) = -52.07 + 0.759*Ht

P=0.5ifZ=0.
If Z=0 and Wt=130, Ht = 63.60

69 71 73 75

Height Pulse

W X \Ilr SERIES OPTIONS «
IS ||
- - Ty e LIME A" MARKER
by Height given W = e o] |
- oa @ B 8 = Ba line
o B ¢ Dielete Solid line
. 2 Reset 1o Match Syl Gracient Eme
. il Chme Sies Crart Tape Automatic
- o
L}
I F a Series
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Conclusion for OLS1 Approach
to Logistic Regression

1. Plus: This OLS1 ‘nudge’ approach allows students to
generate a decent solution quickly using Excel and
answer relevant questions with quantitative answers.

2. Plus: Students do not need to use different software
so they can focus on interpreting the results, and it is
more accurate than a linear OLS on binary data. .

3. Minus: This Ordinary Least Squares (OLS) model
using “nudged” binary outcomes gives less accurate
estimates than the Maximum-Likelihood Estimation
(MLE). If more accuracy is needed, find a statistician

XL4D: VOH 215

Appendix:

Simplify Z;

Solve for Height at P=50%

Z=-66.37 + 0.759*Ht + 0.11*Wt

If Wt=130, Z =-52.07 + 0.759*Ht

Ht|P=50% 68.60

=52.07/0.76

If Wt=150, Z = -49.87 + 0.759*Ht

Ht|P=50% 65.70

=49.87/0.76

2015-Schield-Logistic-OLS1D-Excel2013-Slides.pdf
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Background & Goals

Modelling a binary outcome (loan vs. no-loan) requires
logistic regression to avoid meaningless predictions.

Doing an exact logistic regression in Excel requires

Solver and involves many steps. For details, see
www.statlit.org/pdf/Excel2013-Schield-Logistic-MLE1A-Slides.pdf

This presentation uses an approximation. By

“nudging” the binary outcomes, one can use ordinary
least-squares regression to get a decent logistic model.

Assignment: Create the logistic model (slide 9) and
the logistic graphs (slides 12 and 16).
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Use Height (A) & Weight (B)
to predict Gender (C)

Column C: 0 = Female, 1= Male (C|rcled)

D@g

& | Height Weight Male Malel LM{Odds} yPred

! > it ° 27 66 130

2 | 61.75 108 0

g 62 108 0 28 66 130

0] 62 | 10 | 0 20| 66 130
I 0| 66 135

12| 62 131 0 f

13 62,75 112 0 3 66 135

4 63 95 0 32| 66 140

15| 63 116 0 33 67 115

:E = 1 . 34 67 123

7| 63 121 0

18 64 102 0 35 67 125

2] 6 | 15 | 0 36| 67 140

20/ 6 W 11510 37| 67 145

21| 65 118 0

22| 65 122 0 g | o/ 150

23| 65 135 0 39 67 150
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1a) Nudge Binary Male in D7
to Eliminate Zero and One

A B C D E
Predict chance of being male given height
D7 =IF(C7=0, 0.001, 0.999)

Height Weight Male Malel LN(Odds)
61 140 0 0.001

T
2
3
1l
5
6
7
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1b) Generate
LnfOdds(MMialel)] in EZ

B C D E F G
ct chance of being male given height after controllin
D7 =IF(C7=0, 0.001, 0.999) E7 =LN(D7/(1-D7))

ht Weight Male Malel LN{Odds} yPred 6
140 o 0.001 -6.91 1 F)
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1c) Select D7:E%7
Pull down to bottom: Row 98

A B C D E F G
Predict chance of being male given height after controlling |
D7 =IF(C7=0, 0.001, 0.999) E7 =LN(D7/(1-D7))
Height Weight Male Malel LN%GddSF yPred 6
bl 140 0 0.001 -b.91 1 F
0l.75 108 0 &
o2 108 0 9
62 110 0 10
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2a) From Data Bar, Select
Data Analysis; Regression

DATA REVIEW VIEW ACROBAT

Y [ Flash Fil fo  @HGroup ~ CC_ 4 Data Analysis_>

Hy T B-B Remove Duplicates E‘?* GE Ungroup - -Ep.SDIver
ext to
wced ,:D|umn5%[]ata‘u“alidatinn - EESuhtntal
Data Tools Cutline s Analysis

Analysis Tools

oK
Covariance ~ ;
Descriptive Statistics | cancel
Exponential Smoothing L
F-Test Two-5ample for Variances ¥, Help

Fourier Analysis

Histogram

Moving Average

Random Mumber Generation

Hank and Fercerrt
Regression 3
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2b) Select Input & Output.
Check Labels. Press OK

8

Input

Input ¥ Range: :EE.:EEILE. 'ﬁﬁr

Input X Flange ;;&E:B‘EILE %

Lal::lels Constant is Zero

Confidence Level: "E'rE | %

Cutput options

(@ Qutput Range: %

QK

_ancel

Help
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2c) OLS1 Regression
I

15 H J K L

16 SUMMARY OUTPUT

17 Malin source of error:

18  Regression Statistics No mention of Weight in H34.

19 MultipleR __ 0.75 Double-check H34!

20 To fix, redo X-range in slide 8.

21 AdjustedRS 0.56
22 Standard Err 4.49

23 |Observation 92

H | J K L
Coefficients | Std Error t Stat P-value
Intercept -66.37 11.00 -6.03 0.00
Height 0.7586 .21 3.66 0.00
Weight 0.1095 0.03 3.43 0.00
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3a) Generate I'Z. Check value.
Select; pull down to row 98.

A B & D E F €
Predict chance of being male given height after controllin
D7 =IF(C7=0, 0.001, 0.993 E7 =LN(D7/(1-D7})

Height Weight Male Malel LMN{Odds} yPred 6
bl 140 0 0.001 -6.91 ‘ 0.008 .l ¥
61.75 108 0 0.001 -0.91 o
b2 108 0 0.001 -0.91 9
b2 110 0 0.001 -6.91 10
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3b) Insert Chart (XY Plot):
vPred vs. Height

X values: A7:A98. Y values: F7: F98

Edit Series ? >
S5eries name:

="Male|Ht+Wt'!5F56 E%: = yPred

S5eries X values:

='Male|Ht+Wt'|SAST:SAS93 E%| =61, 61.75, 62,...
S5eries Y values:

='Male|Ht+Wt'ISF$T:5F593 E%s| = 0.008, 0.000, ...

Cance
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3¢c) Chart #1 Results
Add Title and textboxes

Chance of Male Given Height and Weight
1.0 l*' gee oo o

P{male) = 1/{1+Exp(-Z)) e 3
08 Z=-66.37 + 0.759%Height :

+0.110*Weight =  *
0.6 . » .

L &
0.4 ¢ P(male)=05ifZ=0.
E o IFZ=0, 66.37 =
0.2 [ i o . 0.759*Height + 0.11*Weight
0.0 * o8 o8 9 0% s
61 63 65 67 69 71 13 75

OLS1D Height
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2015 Schield Logistic Regre!

sing OLS1D in Excel2013

4a) Enter formula in R3 & S3
Pull R3:S3 down to Row 31

61.5
62
62.5
63
63.5
64
64.5
65
65.5
66
66.5
67

T

U Y W
R3 =1/(1+EXP(-1$32-1$33*Q3-1$34*130))
S3 =1/(1+EXP(-1$32-1$33*Q3-1$34*150))



XL4D: VOH 2015 Schield Logistic Regression using OLS1D in Excel2013 14

1b) Inserxt XY Plot: Two Series

Y(X | Wt=130)

Y(X | Wt=150)

Name: R2
X values: Q3:Q31
Y values: R3:R31

Series name:
="Male|Ht+Wt'I5R52
Series X values:
="Male|Ht+Wt'15053: 50531
5eries ¥ values:
="Male|Ht+Wt'!5R53:5R531

Name: S2
X values: Q3:Q31
Y values: S3:S31.

S5eries name:
="Male|Ht+Wt'I5552

Series X values:
="Male|Ht+Wt'15053:5Q531
S5eries ¥ values:
="Male|Ht+W1t'!15553:55531
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4c) Format Data Series
Paint: No marker; Solid line

-
F ry

13

15

Format Data Series

W X Y SERIES OPTIONS -
CIRON |

b Hei h . T, Q, [/ - ~ LINE  ~" MARKER
| — Senies "YWt -
v EIg t g“fen Fill  Outline 4 LINE
¢ == | . . ¢ No line
o 8 . Delete Solid line
® i ¥ Resetto Match Style Gradient line
i Il Change Series Chart Type... Automatic
' Select Data...
Add Data Labels k

Add Trendline...

1.! Eormat Data Series...
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4d) Final Result: Title & boxes

Chance of Male by Height given Weight

1.0
P(male) =1/(1+Exp(-Z))
Z(Wt=150) = 49.87 + 0.759%Ht
0.8
P=05ifZ=0. If Z=0 and
0.6 | Wt=150, Ht = 65.70
0.4 P(male)=1/{1+Exp(-Z})
Z(Wt=130) = -52.07 + 0.759*Ht
0.2
P=05ifZ=0.
If Z=0 and Wt=130, Ht = 68.60
0.0

bl 03 b5 =¥ (e 71 73 75
OLS1D Height Pulse
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Conclusion for OLS1 Approach
to Logistic Regression

1. Plus: This OLS1 ‘nudge’ approach allows students to
generate a decent solution quickly using Excel and
answer relevant guestions with quantitative answers.

2. Plus: Students do not need to use different software
so they can focus on interpreting the results, and it is
more accurate than a linear OLS on binary data. .

3. Minus: This Ordinary Least Squares (OLS) model
using “nudged” binary outcomes gives less accurate
estimates than the Maximum-Likelihood Estimation
(MLE). If more accuracy is needed, find a statistician
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Appendlx- Slmpllfy Z;
Solve for Height at P=50%

Z=-66.37 + 0.759%Ht + 0.11*Wt

If Wt=130, Z=-52.07 + 0.759*Ht
Ht|P=50% 68.60 =52.07/0.76

If Wt=150, Z =-49.87 + 0.759*Ht
Ht|P=50% 65.70 =49.87/0.76
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