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Background & Goals

Modeling a binary outcome requires a logistic model.
Doing logistic regression properly requires MLE. 
Doing MLE in Excel is not easy.  See Schield (2015)

Schield created two logistic OLS models: OLS1+OLS3
OLS1: Model Ln[Odds(Pnudge)]. See Schield (2014a).
OLS2: Model Ln[Odds(Pgroup)]. See Schield (2016c)
OLS3: Use OLS to estimate logistic parameters. 

See Schield (2014b)

These slides compare MLE with OLS1 logistic regression
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Model Gender by Height (OLS)
Must use a logistic function

This linear trend-line goes outside the valid range 
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Model using a Logistic Function

Range of Odds(p): Zero to infinity
Range of Ln[Odds(p)]: Minus infinity to infinity

Logistic model: Ln[Odds(p)] = a + b*X
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Source: Pulse dataset
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|Ln[Odds(p)]| = infinity if p = 0 or 1
Pnudge: =If(p=0, 0.001, 0.999)

OLS1 Model :
Ln[Odds(Pnudge)] 
= Constant + 
b1*X1 + b2*X2
using Ordinary 
Least Squares.
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1a: Logistic P(male|Height)
MLE
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MLE Logistic regression
P(Y|X) = 1 / {1 + Exp[‐(a + bX)]}

a = ‐53.32 ; b = 0.7905. 
Xo = ‐a/b = 67.4529

Slope(X=Xo) = b/4 = 0.1976 

X = Xo if P(Y) = 0.5
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1b: Logistic P(male|Height)
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1c: Logistic P(male|Height)
MLE vs. OLS1
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2a: Logistic P(male|Weight)
MLE
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2b: Logistic P(male|Weight)
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2c: Logistic P(male|Weight)
MLE vs. OLS1
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3a: Logistic P(male|Ht, Wt=Ave)
MLE
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3b: Logistic P(male|Ht, Wt=Ave)
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3c: Logistic P(male|Ht, Wt=Ave)
MLE vs. OLS1
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1. Can use OLS with a logistic function to 
illustrate logistic regression since logistic-
OLS is better than linear OLS.

2. OLS with ‘nudge’, a single predictor and 
logistic (OLS1A) is quite close to the MLE.

3. OLS with ‘nudge’ and logistic worsens as 
number of predictors increases (OLS1C) .  

4. If higher accuracy is needed, use MLE
(Excel or other) or consult a statistician. 
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Conclusions
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P(Y|X) = 1 / {1 + Exp[-(a + bX)]}
a = -53.32 ; b = 0.7905. 

Xo = -a/b = 67.4529
Slope(X=Xo) = b/4 = 0.1976 

X = Xo if P(Y) = 0.5
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