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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-MLE 1 A-Slides.pdf
This presentation uses an approximation: OLS1. By
slightly adjusting the binary outcomes, one can use
OLS regression to solve for a good logistic model.

Assignment: Create the logistic model (slide 9) and
the logistic graph (slide 12).
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1) Nudge Binary Male to
Eliminate Zero and One

A B C o E
Predict chance of being male given weight.
C7 =IF({B7=0, 0.001, 0.959)

a3 ra

o

5 A B C D E
& ‘Weight Male Malel ©Odds LMN{Odds) yP

8 102 0
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2) Enter formula for
0dds in D7; LN[Odds(p)] in EZ

A B c - D E F G
2 |Predict chance of being male (1) given weight. Reg
3 C7 =IF(B7=0, 0.001, 0.939) E7 =LN{D7}
4 D7 =C7/{1-C7)
5 A B C D E F
6 Weight Male Malel\ Odds LN{Oddsf yPred &
7 95 ] 0.001 gr0.001 -6.91 7
8 102 ] 8
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3) Select C7:EZ
Drag to bottom of data: Row 98

- A B C (] E F c
Predict chance of being male given weight. Regres
C7 =IF(B7=0, 0.001, 0.393) E7 =LN(D7)
D7 =C7/(1-C7)
A B C D E F
Weight Male Malel Odds LN{Odds) yPred 6
95 0 0.001 0.001 -6.91 7
102 0 8
108 0 l 9
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B) Select Data, Labels,
Output Range. Press OK

Regression $ signs optional in ranges
Input
| aK
Input ¥ Range: 55
Cance
Input X Range: 25

Hel
[+ Labels [] constant is Zero =
[ Confidence Level: |95 % | If typing ranges gives errors,

select ranges manually.
Cutput optigns

—

@t Range: H17 i
XLAC:VOC 2015t Lot Rereson g LG n ot 10

D) Generate F7;
Pull ¥7Z down to F98
C D E F G
» of being male given weight. Regress using
=0, 0.001, 0.999) E7 =LM({D7)
-€7) < F7 =1/(1+EXP(-1$33-1$34"AT]1>
C D E F
Malel ©Odds LN{Odds) yPred/ 6
0.001 0.001 -6.91  0.000° 7

'
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A) From Data Bar, Select
- -
Data Analysis; Regression
—
: DATA > REVIEW VIEW ACROBAT
El’% [E7 Flash Fill Ba  @HGroup - £y Data Analysis
BB Remove Duplicates E’:J' G Ungroup ~ ?gSoI\.fer
wed | columns = Data Validation ~ EQSubtotal
Data Toaols Qutline [F} Analysis
Analysis Tools
Covariance b ]
Descriptive Statistics Cancel
Exponential Smoothing
F-Test Two-Sample for Variances
Fourier Analysis EELD
Histogram
Maving Average
dom
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C) Logistic Regression:
-
Results Using OLS1
13 Regression Statistics
20 Multiple R 0.708667
21 RSguare 0.5022089
22[adjusted R Square 04956779 | Check to see that you get the
23 standard Error 4.7829195 same results.
24 Observations 92
25
26 ANOVA
27 df 58 MS F ignificance F
28 Regression 1 2078.01 2078.01 90.79874 2.73E-15
29 Residual 90 2058.73 22.88589
30 Total 91 4137.739
31
32 Coefficients gndard Ern & Stat P-value Lower 55% Jpper 95%
33|intercept -27.56682 | 3.106615 -8.87359 6.31E-14 -33.7387 -21.395
34]weight 0.2012552 § 0.021125 9.528837 2.73E-15 0.159327 0.24326
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E) Insert XY-Plot. Add Two Series:
Male vs Weight; yPred vs Weight

Edit Series Edit Series
Series name: Series name:
="Male|Wt'|5B56 ="Male|Wt'|5F56

Series X values: Series X values:
="Male|Wt'|SAST: 545098 || ="Male|Wt'ISAST:5A598
Series ¥ values: Series ¥ values:

="Male|Wt'!3B57:56598 || ="Male|Wt'I5F57:5F598
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F) Add Titles and Textboxes.
Format yPred with Solid Line

Chance of Male given Weight

1.0 ¢ & messnee
P(Male) = 1/(1+Exp(-Z})
08 Z =-27.57 +.2013*Weight
06
P{male)=0.5ifZ=0.
04 1fZ =0, Wt =136.94%
0.2 Average Weight: 145.2#
62% aremen
00 o meses o 0
95 115 135 155 175 195 215
oLsic Weight (pounds) Pulse
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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: OLS1. By
slightly adjusting the binary outcomes, one can use
OLS regression to solve for a good logistic model.

Assignment: Create the logistic model (slide 9) and
the logistic graph (slide 12).
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This demo uses Weight (col A)
to predict Gender (col B)

A
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Column B: O=Female, 1 = Male (circled)
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1) Nudge Binary Male to
Elimminate Zerxo and One

A B C D E
Predict chance of being male given weight.
C7 =IF(B7=0, 0.001, 0.999)

A B C D E
Weight Male Malel Odds LN{Odds) yP

102 0
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2) Enter formula for
Odds in D7; LN[Odds(p)] in EZ

A B C - D E F (5
Predict chance of being male (1) given weight. Reg
C7 =IF(B7=0, 0.001, 0.999) E7 =LN(D7)
D7 =C7/(1-C7)
A B D E F

Weight Male Malel\ Odds LN{Odds/ yPred 6
95 0 0.001
102 0 L
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3) Select C7:E7
Drag to bottom of data: Row 98

- A B C D E F G
Predict chance of being male given weight. Regres
C7 =IF(B7=0, 0.001, 0.999) E7 =LMN(D7)
D7 =C7/{1-C7)
Fil B C D E F

Weight Male Malel Odds LM{Odds) yPred 6
102 0 &
108 0 l g
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A) From Data Bar, Select
Data Analysis; Regression

% [E Flash Fill f-a
- B-B Remove Duplicates s -
Text to

Columns % Data Validation -

Data Tools

Analysis Tools

B Group ~ If|3_:|Data Analysis

B8 Ungroup - ?.;p Solver
EE Subtotal
Cutline s Analysis

QK

Covariance
Descriptive Statistics
Exponential Smoothing

Fourier Analysis
Histogram
Moving Average

2ntile

.| Reres.s.'u:rn

F-Test Two-5ample for Variances

Random Mumber Generation

Cancel

Help
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B) Select Data, Labels,
Output Range. Press OK

Regression $ signs optional in ranges

lnput
Pu ‘ (M
S

Input ¥ Range: ERe
Cance
Input X Range: s
| Help
@ Constant is £ero
| Confidence Level: |95 % [ftyping ranges gives errors,

select ranges manually.

Cutput option
(_ (@ Qutput Range: H17 2F
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C) Logistic Regression:

2015 Schield Logistic Regression using OLS1C in Excel2013

Results Using OLS1

19 Regression Statistics
20 Multiple R 0.708667
21 R Sguare 0.5022089

22 JAdjusted R Square  0.4966779

Check to see that you get the

23 Standard Error 4.7839195 same results.

24 Observations 92

23

26 ANOVA

27 df 55 M5 F ignificance F

28 Regression 1 2078.01 2078.01 90.79874 2.73E-15

29 Residual 90  2059.73 22.88589

30 Total 91 4137.739

31

32 Coefficients gndard Ern t 5tat P-value Lower 35% Jpper 35%
33 jIntercept -27.56682 | 3.106015 -8.87359 6.31E-14 -33.7387 -21.3595

34

0.2012952 § 0.021125

9.5328837 2.73E-15 0.159327 0.24326




XL4C:VOC 2015 Schield Logistic Regression using OLS1C in Excel2013 10

D) Generate F7;
Pull ¥7Z down to 98

C D E F G
» of being male given weight. Regress using
=0, 0.001, 0.999
<7
C D
Malel Odds LN(Odds) yPred/ 6
0.001 0.001 -6.91  0.000° 7
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E) Insext XY-Plot. Add Two Series:
Male vs Weight; yPred vs Weight

Edit Series

S5eries name:
="Male|Wt'!5B56
S5eries X values:
="Male|Wt'|5A57:5A593
S5eries ¥ values:
="Male|Wt'!|5B57:5B5593

Edit Series

Series name:
="Male|Wt'I5F56

Series X values:
="Male|WT'|SA57:5A558
Series ¥ values:
="Male|Wt'I5F57:5F558
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F) Add Titles and Textboxes.
Format yPred with Solid Line
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0.0
95

OLS1C

Chance of Male given Weight

115

* 0 * B
135

155
Weight {pounds)

175

P(male)=0.5ifZ=0.
IfZ =0, Wt=136.9#

195

P(Male) = 1/{1+Exp(-Z))
£ =-27.57 + .2013%Weight

Average Weight: 145.2#%
62% are men

215
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