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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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This demo uses Height (col A)
to predict Gender (col B)

Column B: 0=Female, 1 = Male (circled)
A B C A B c
5 |Height Male malel Data 24| 655 0
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5|6175 0 25| 66 0
a1 & | 0 rows 27 66 0
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136275 0 =
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1) Nudge Binary Male to
Eliminate Zero and One

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

Height Male Malel Odds LN(Odds
61 o [ 0.001
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2) Enter formula for
0dds in D7; LN[Odds(p)] in EZ

A B C D E F G
Predict chance of being male given height. Regress using
C7 =IF(B7=0, 0.001, 0.999) E7 =LN(D7)

D7 =C7/(1-C7)

Height Male Malel\ Odds LN(Odds)/ yPred 6

61 0o J o001 ¥0.001 -6.91 |7
61.75 0 8
62 0 9
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3) Select C7:EZ
Drag to bottom of data: Row 98

A B C D E F G
Predict chance of being male given height. Regress using
C7 =IF(B7=0, 0.001, 0.999) E7 =LN(D7)

D7 =C7/(1-C7)

Height Male Malel Odds LN(Odds) yPred 6
61 0 | 0001 0001 -691 | 7

61.75 0 8
62 0 g
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A) From Data Bar, Select
Data Analysis; Regression

([ DATA) REVEW  VIEW  ACROBAT
El’% [E7 Flash Fill Ba  @HGroup - £y Data Analysis

il E'E Remove Duplicates E"J - o Ungroup = ?g Sohver
wed | columns = Data Validation ~ Eﬁ Subtotal

Data Toaols Qutline [F} Analysis

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

Input = I:OK

Input ¥ Range:

Cancel
Input X Range:

Help

|:| Constant is Zero
|:| Confidence Level: 95

If typing ranges gives errors,
select ranges manually.

=5

Cutput option

(@) Qutput Range:

XL4A: VOE2x 2015 Schild Logistc Regrossion using OLS1A n Excel2013 10

D) Generate F7:
Pull F7 down to F98

D E F G
' male given height. Regress using a logistic
1, 0.999) E7 =LN(D7)

CF7 =1/(1+EXP(-1$33-1$34*AT) >

Odds LN(Odds) yPred / 6

Analysis Tools
il oK
Descriptive Statistics Cancel
Exponential Smoothing
F-Test Two-Sample for Variances
Fourier Analysis Help
Histogram
Moving Average
Random Number Generation
e
‘ Regression
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C) Logistic Regression:
.
Results Using OLS1A
16 H I 1 K L M N
17 SUMMARY OUTPUT
18
19 Regression Statistics
20 Mutiple R o Check to see that you get the
23 Biguare 051 same results in the boxes.
2] Adjusted R Square 0.50 H H H
; Formatting is optional
tandard Error 4.
24 Observations 92
25
26 ANOVA
27 df 55 M5 F Significance F
28 Regression 1 211107 211107 93.75 0.00
29 Residual a0 202667 22.52
30 Total a1 4,137.74
31
32 Cosfficients fndard Erre ¢ Srar Pevaiue Lower 95% Jpper 95%
33pntercept i -B8.B0 935 -9.49 0.00 -107.38 -70.21
34 Height 132 0.14 9.68 0.00 1.05 159
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E) Insert XY Plot. Add Two Series.
Male vs Height | yPred vs Height
AZ7:A98,B7:B98 | AZ:A98,F7:F¥98

Edit Series Edit Series
Series name: Series name:
="Male|Ht'!SBS6 ="Male|Ht'I5F56

Series X values:
="Male|Ht"|SAST:5A558
Series Y values:
='Male|Ht"|5F57:5F553

Series X values:
="Male|Ht'!SAS7:5AS98
Series Y values:
="Male|Ht'!SBS7:SB598
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E) Insert Titles & Textboxes.
Format yPred with Solid Line

Chance of Male given Height
L] .

1.0 L] ae 8

o8 P(Male) = 1/(1+Exp(-Z})

06 | Z= -83.80 +1.316%Height

04 P({male}=0.30ifZ=0
1fZ=0, Height=67.48"

Average Height: 68.72"

0.2
62% are men

L L L] L
61 63 63 67 69 7 13 RE]

Height (inches)

0.0

OLsia
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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 Height (col A)
to predict Gender (col B)

Column B: O=Female, 1 = Male (circled)

A B C o) B C
Height Male Malel Data 24| 65.5 0
61 0 N 25| 66 @
6l1.73 0 26 66 0
b2 | @ FOWS °7| 66 0
b2 1 0 6 to 93 8| 66 0
0 ) 29 51]
62 0
62.75 0 = ob
53 0 3 66
63 0 32| 66 0
52 0 33 o/
63 0 34 67
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1) Nudge Binary Male to
Elimminate Zerxo and One

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

Height Male Malel Odds LN(Odds

b1 0 I 0.001 !
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2) Enter formula for
Odds in D7; LN[Odds(p)] in EZ

A B C D E F G
Predict chance of being male given height. Regress using
C7 =IF(B7=0, 0.001, 0.999) E7 =LN(D7)

D7 =C7/(1-C7)

Height Male Malel\ Odds LN(Odds)/ yPred 6
61 0 0.001 €N0.001 -6.91

61.75 0 8
62 0 S
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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 height. Regress using
C7 =IF(B7=0, 0.001, 0.999) E7 =LN(D7)

D7 =C7/(1-C7)

Height Male Malel Odds LN(Odds) yPred 6
61 0 0.001 0.001 -6.91 ‘ 7

61.75 0 3
62 0 9
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A) From Data Bar, Select
Data Analysis; Regression

REVIEW VIEW ACROBAT
’E EZ7 Flash Fill fo BE Group - If|3_:| Data Analysis

Hy T B-B Remove Duplicates E‘?* B8 Ungroup - ?¢Snlver
ext to
wced ,:D|umn5%[]ata‘u“alidatinn - EESuhtntal
Data Tools Cutline s Analysis

Analysis Tools

oK
Covariance Al
Descriptive Statistics Cancel
Exponential Smoothing e
F-Test Two-Sample for Variances Help

Fourier Analysis

Histogram

Moving Average

Random Number Generation

. i Wt Otile
Eegression
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B) Select Data, Labels,
Output Range. Press OK

Input oK
Input ¥ Range: B |

TR Cancel
Input X REange: El:r-l:".

: Help
@ Constant is Zero T
%o

Confidence Level: 05

If typing ranges gives errors,
select ranges manually.

Cutput options
(@ Qutput Range: H17 Eﬁ
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16
17
18
19
20

29
30
31
32
33
34

C) Logistic Regression:
Results Using OLS1A

H I J K L M N
SUMMARY OUTPUT

Regression Statistics

Multiple R 071 Check to see that you get the
same results in the boxes.
Formatting is optional

Standard Error

Observations 92
ANOVA
df SS MS F Significance F

Regression 1 2,111.07 2,111.07 93.75 0.00
Residual 90 2,026.67 22.52
Total 91 4,137.74

Coefficients §ndard Errc  t Stat P-value Lower 95% Jpper 95%
Intercept -88.80 9.35 -9.49 0.00 -107.38 -70.21

Height 1.32 0.14 9.68 0.00 1.05 1.59
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D) Generate F7:
Pull ¥7Z down to 98

D E F G
' male given height. Regress using a logistic
1,0.999) =LN(D7)

F7 =1/(1+EXP(-1$33-1$34*A7))

Odds LN(Odds) yPred / 6
0.001 -6.91 0.000°| 7
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E) Insert XY Plot. Add Two Series.

Male vs Height
AZ:A98, BZ7:B98

Edit Series

Series name:
='Male|Ht' I5B56
Series X values:
='Male|Ht |5A57:5A5928
Series ¥ values:
='Male|Ht'|5B57.56592

vPred vs Height

AZ:A98,F7:¥Y98

Edit Series

S5eries name:
="Male|Ht' |5F56

S5eries X values:
="Male|Ht |5A57:5A4558
S5eries ¥ values:
="Male|Ht'|5F57:5F558




XL4A: VOE2Xx 2015 Schield Logistic Regression using OLS1A in Excel2013 12

E) Insert Titles & Textboxes.
Format yPred with Solid Line

Chance of Male gwen Height

1.0 ] & a e 8

0.8
P(Male) = 1/{1+Exp(-Z})

0.6 Z£= -88.80 +1.316%Height

0.4 P{male)=0.50ifZ=0

IFZ=0, Height=67.48 Average Height: 63.72"

0.2
62% are men

& & 8 L & L &
61 B3 65 67 69 71 73 75

Height (inches)

0.0

OLS1A
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