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What Is logistic regression?

Estimate (guess)

event given some
previous data.

the probabillity of an

J

Works with binary
data, event
happens (1) or the
event does not
happen (0).

J




Outcome & independent Variables

e Two p)ossible outcomes, "0" and "1" ("dead" vs. "alive" or "win" vs.
IIIOSSII

Prediction is based on what?
* |s the independent variable

* Predict a student pass or fail in an exam based on the number of
hours spent studying.

 Number of hours studied become independent variable

 We can also consider his/her IQ and that becomes another
dependent variable and so on



Wh en a - To predict the likelihood of an event
to occur
should you » To understand the relationship

between the dependent variable

US€E I O g IStI C :f and one or more independent
regress ion? iy variables by estimating probabilities

using a logistic regression equation.




Logistic
regression

* With 14 points, 4 rebounds and 5
assists, will Dr.V will make it to the
awesome team?

« WE WILL SOLVE THIS AT THIS
ONLINE WORKSHOP:

* Pic Credit:
https://www.shutterstock.com/image-
photo/back-view-basketball-player-
holding-against-
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PROCESS 1: INSTALLING X -

~ Today (1)

S O FTWA R E @ XRealStatsxlam

Go to Real Statistics .com (

Click on Free Download

Download Real Statistics resource pack

Click on the download and install it

Go to Excel Home > Options > Add ins >Browse
Browse >downloads> XrealStats. Xlam

Once added in> addins

:Pack and/or the Examples V

Free Download

aded and installed the Real
the supplemental capabilitie

85 XRealStats.xlam A



https://www.real-statistics.com/
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Overview
The data has been split into two groups

e training set (train.csv)

o test set (test

The training set should be used to build your machine learning models. For the training set, we le the outcome (also known as the




Sample Size

« Sample Size:

« Equation is 10k/q where k = the number of independent variables and g = the smaller of the
percentage of cases with y = 0 or y = 1, with a minimum of 100.

« For Example 1, k = 2 and g = 200/500 = .40, and so 10k/q = 50. A minimum sample of size 100 is
recommended.




Process

 Excel

« > Add-ins

« >Real Statistics> Data Analytic tools
« >Reg>Logit and Probit regression

« >Select Input Range to Fill

« > Select Output Range —New

« >0K




R-5q(N) | 0.296389

Hosmer | 1138.052

The Hosmer test of the goodness of fit suggests the model iz a good fit to the data az p=0.072 (<.05) =
not significant. However the chi-squared statistic on which it iz based is very dependent on sample size
and it suggests that the model is explaining more of the variance in the outcome and the chi-square is

df 1070 highty significant (chi-square=298.0685, df=7, p<.000)
p-value | 0.07279
alpha 0.05
sig no
ROC Curve ROC curve with no predictive power:
b

The fit model predicts cutcome no better than flipping a coin

Saensitivity™
S S . |

L T e T o T o T o T o T o T o T o T o T o T o ¥

L T s T o T o

Worst-case ROC curve:
1
o
W40 B0 B0 100 e
1008 - Specficitys 5 o "successes” [or 1s)were more
-i commenly predicted to be “failures” [or
Best-case ROC curve j h 0s)than what would be expected by
100 Fo random chance
501 IEEEEE
S 100% - Specificity’s
0 T T T T 1 B0 -
0 02 04 06 08 1 % If WL! hlﬂve thm |:|.Jrl'.fe, .th.en yug pruljb.abry dont need
404 statistics, since i is trivial to discriminate between
False Positive Rate 5 the 0s and 13
204
0 T

1 1 T 1
D20 40 60 80 100
100% - Specificity%




Clipboard P Font I Alignment I Number [F1 Styles Cells Editing

124 M fe =3.68118 +0.11283%(14) -(0.395684%(4) + 0.673539%(5))
A B C D E F G H | J K L M M 0 P Q R 5 T U v w X ¥ i A4
Logistic Regression Classifica
pis reb ossists | Success | Failure Total  p-Obs  p-Pred Suc-Pred Fail-Pred L % Correct HL Stat Coeff LLO -8.31777 Covariance Matrix Converge
12 3 ] 0 1 1 0 0.557043| 0.557043 0.442957| -0.81428 0] 1.257558 L1 -5.94277 20.24499 -0.36894 -0.77876 -1.99424 -6.4E-17 Suc-Pred
12 9 9 1 0 1 1 0.990453| 0.990453 0.009547| -0.00959 100| 0.009639 -3.68118 -0.36834 0.046172 -0.06067 -0.01828 1.78E-16 Fail-Pred
13 4 4 1 0 1 1 0.300052| 0.300052 0.699948| -1.2038 0] 2.332758 -0.11283 Chi-Sq 4.75 -0.77876 -0.06067 0.252716 0.109848 -3E-16
13 4 ] 0 1 1 0 0.625281| 0.625281 0.374719| -0.98158 0] 1.66867 0.395684 df 3 -1.99424 -0.01828 0.109848 0.352062 -2.7E-16
14 4 4 1] 1 1 0 0.276902( 0.276902 0.723098| -0.32421 100| 0.382939 0.679539 p-value | 0.1951046 Accuracy
14 4 5 1 1] 1 1 043037 043037 0.56963| -0.84311 0] 1.32358 alpha 0.05
17 2 2 0 1 1 0 0.030804| 0.030804 0.969196| -0.03123 100{ 0.031783 sig no Cutoff
17 6 5 1 0 1 1 0.543023| 0.543029 0.456971| -0.61059 100{ 0.841523
21 5 7 1 0 1 1 0.66477| 0.66477 0.33523| -0.40831 100{ 0.50428 R-5q (L} | 0.285533
21 9 3 0 1 1 0 0.383171| 0.289171 0.610829| -0.45254 100{ 0.637119 R-5q (CS) | 0.326881
24 4 3 1] 1 1 0 0.196451| 0.196451 0.803549| -0.21872 100| 0.24448 R-Sg (N) | 0.435841
24 11 11 1 0 1 1 0.995672| 0.995672 0.004328| -0.00434 100| 0.004346
] ] 12 ] ] -5.942??'66.6666? 9.238676 Hosmer | 3.238676
df 10
coeff b s.e Wald  p-value  exp(b) lower upper p-value | 0.509612
Intercept -3.68118 4.459443 0.669353 0.413277 0.025193 alpha 0.05
pts -0.11283 0.214878 0.27571 0.599527 0.893304 0.586267 1.261142 sig no ROC Curve
reb 0.395684 0.502709 0.619531 0.431221 1.485399 0.554345 3.378776 1 . . . .
1| assists 0.679539 0.593349 1.311623 0.252101 1.9729%68 0.616681 6.312173 09
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025 v F | =EXP(024)/(1+EXP(024))
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1 |Logistic Regression Classifica
2
3 pts reb assists | Success  Failure Total p-Obs  p-Pred Suc-Pred Fail-Pred L % Correct HL Stat Coeff LLO -8.31777 Cowvariance Matrix Converge
4 12 3 6 0 1 1 0 0.557043| 0.557043 0.442957| -0.81428 0| 1.257558 LL1 -5.94277 20.24499 -0.36894 -0.77876 -1.99424 -6.4E-17 Suc-Pred
5 12 9 9 1 0 1 1 0.990453| 0.990453 0.009547| -0.00959 100| 0.009639 -3.68118 -0.36894 0.046172 -0.06067 -0.01828 1.78E-16 Fail-Pred
6 13 4 4 1 0 1 1 0.300052| 0.300052 0.699348| -1.2038 0| 2.332758 -0.11283 Chi-Sg 4,75 -0.77876 -0.06067 0.252716 0.109848 -3E-16
7 13 4 5] 0 1 1 0 0.625281| 0.625281 0.374713| -0.98158 0| 1.06867 0.395684 df 3 -1.59424 -0.01828 0.109848 0.352062 -2.7E-16
8 14 4 a4 0 1 1 0 0.276902| 0.276902 0.723098| -0.32421 100| 0.382939 0.679539 p-value 0.191046 Accuracy
g 14 4 5 1 0 1 1 0.43037| 043037 0.56963| -0.84311 0] 1.32358 alpha 0.05
10 17 2 2 0 1 1 0 0.030804| 0.030804 0.969196| -0.03129 100{ 0.031783 sig no Cutoff
1 17 6 3 1 0 1 1 0.543023| 0.543029 0.456571| -0.61059 100( 0.841523
12 21 5 7 1 0 1 1 0.66477| 0.66477 0.33523| -0.40831 100| 0.50428 R-Sq (L) 0.285533
13 21 9 3 0 1 1 0 0.389171| 0.389171 0.610829| -0.49294 100| 0.637119 R-5q (CS) | 0.326881
14 24 4 5 0 1 1 0 0.196451| 0.196451 0.803549| -0.21872 100{ 0.24448 R-5q (N} | 0.435841
15 24 11 11 1 0 1 1 0.995672| 0.995672 0.004328| -0.00434 100( 0.004346
16 6 6 12 6 & -5.942??'66.6666? 9.238676 Hosmer | 9.238676
17 df 10
18 coeff b 5.8 Wald  p-value  exp(b) lower upper p-value | 0.509612
19 |Intercept  -3.68118 4.499443 0.669353 0.413277 0.025153 alpha 0.05
20 |pts -0.11283 0.214878 0.27571 0.599527 0.893304 0.586267 1.361142 sig no ROC Curve
21 |reb 0.295684 0.502709 0.619531 0.431221 1.485399 0.554545 3.978776 ] . . . R
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* You can download the realstats from
https://www.real-statistics.com/free-
download/real-statistics-resource-

pack/
» Basketball data from

https://www.statology.org/logistic-
regression-excel/
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