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Some machine learning terms
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Logistic regression summary

Dep. Vanable: Admitted No. Observations:
Model: Logit Df Residuals:
Method: MLE Df Model: 1
Date: Thu. 17 May 2018 Pseudo R-squ.: 0.7992
Time: 15:51.29 Log-Likelihood: -23.145
converged: True LL-Null: -115.26
LLR p-value: 5 805e-42

coef P>|z| [0.025 0.975)
const -69 9128 0.000 -100.756 -39070
SAT 0.0420 0.000 0.024 0.060
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Likelihood function: a function which measures the
goodness of fit of a statistical model.

The bigger the likelihood function, the higher the
probability that our model is correct

MLE (Maximum Likelihood Estimation) tries to
maximize the likelihood function.
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The value of the log likelihood is almost but not always
negative

The bigger the log likelihood function, the higher the
probability that our model is correct
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reg log® = sm.Logit(y,x@)
results log@ = reg logd.fit()

s = ] - T s = amama = sy s d N

Signature:
reg log@.fit(

start_params=None,
method="newton’,
maxiter=35,

full output=1,
disp=1,

Using Newton’s Method, we try to maximize the Likelihood function
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it
Dep. Variable: Admitted No. Observations: 168 Dep. Variable: Admitied No. Obeervations:

Model: Logit Df Residuals: 165
Method: MLE Df Model: 2

Date: Tue 22May 2018  Pseudo R-squ.: 08249

Model: Logit Df Residuals:
Method: MLE Df Model:

Date: Tue, 22 May 2018

ime: 424 Likeli - -
Time 11:142 Log-Likelihood 20.180 - Log-Likelihood:  -06.140

converged: True LL-Null:  -115.26

converged: LL-Null: -115.26

X - 18e-4
FAR A 5 1A LLR p-value: 6283e-10

coef std err z P>zl [0.025 0.975]

const -683489 16454 -4.154 0.000 -100598 -36.100
SAT 00406 0010 4129 0000 0021 0060
ender 19449 0846 2299 0022 0287 3603

coef std err z P>zl [0.025 0.975)
const 06436 0222 2901 0004 -1078 -0.209
Gender 20786 0363 5727 0000 1367 2790
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Regression summary

LL-Null (log likelihood-null):

the log-likelihood of a model which has no

Dep. Variable: Admitted No. Observations: independent va riables.
Model: Logit Df Residuals:

Method: MLE Df Model: 1

Date: Thu, 17 May 2018 Pseudo R-squ.: 0.7992 P C— B O * 1

Time: 15:51:29 Log-Likelihood: -23.145

converged: True -115.26 v

LLR p-value: 5.805e-42

coef stderr z P>z [0.025 0.975])
const -699128 15737 -4443 0.000 -100.756 -39.070
SAT 00420 0009 4454 0.000 0.024 0.060
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Date: Mon_ 21 May 2018 Pseudo R-squ.: 0.7992

Time: 16:21:31 Log-Likelihood: -23.145

converged: True LL-Null: -115 .26

LLR p-value: 5 805e-42

coef [0.025 0.975]
const -69 9128 -100.756 -39.070
SAT 0.0420 0.024 0.060

x0 = np.ones((168)

reg_log = sm.lLogit(y,x®©)
results_log = reg_log.fit()
results_log.summary

Optimization terminated successfully.
Current function value: ©.686044
Iterations 4

Dep. Variable: Admitted No. Observations:
Model: Logit Df Residuals:
Method: MLE Df Model:
Date: Mon, 21 May 2018 Pseudo R-squ.:

Time: 16:22 Log-Likelihood:

converged: True LL-Nuli:

LLR p-value:

You may want to compare the log-likelihood of your model with the LL-null,
to see if your model has any explanatory power
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The Likelihood-Ratio test (sometimes called the
likelihood-ratio chi-squared test) is a hypothesis
test that helps you choose the “best” model
between two nested models. “Nested models”
_ _ means that one is a special case of the other. For
Df Residuals: . . .
e = example, you might want to find out which of the

Pseudo R-squ.: 0.7992 following models is the best fit:
Log-Likelihood: -23.145

No. Observations:

LL-Null: -115.26

LLR p-value: 5 805e-42

*Model One has four predictor variables (height,
weight, age, sex),
P>zl  [0.025 0.975) *Model Two has two predictor variables (age,sex).

it csndi— It is “nested” within model one because it has just

0.000 e O o two of the predictor variables (age, sex).
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Regression summary

Pseudo R-squared:

Dep. Variable: Admitted No. Observations: 168
Model: Logit Df Residuals: 166

Method: MLE Df Model: 1
McFadden's R-squared

Date: Thu, 17 May 2018 Pseudo R-squ.: 0.7992 ‘

Time: 15:51:29 Log-Likelihood: -23.145

converged: True LL-Nuk:  -115.26 'A good Pseudo R-squared is somewhere

LLR p-value: 5.805e-42 between 0.2 and 0.4.

coef stdemr 2z P>zl [0.025 0.975] This measure is mostly useful for comparing

const -699128 15737 -4443 0000 -100.756 -39.070 variations of the same model.

SAT 00420 0000 4454 0000 0024 0060 Different models will have completely
different and incomparable Pseudo R-squares!,
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How we can interpret the coefficients?
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Logit model

SAT - Admittance regression

log (ﬁ) = -69.914+0.042 * SAT

TU -> probability of an event occuring

1 - TT -> probability of the event NOT occuring
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log (odds,) =-69.91+0.042 * SAT,
log (odds,) =-69.91+0.042 * SAT,

log (odds,) — log (odds,) = 0.042(SAT, — SAT,)

odds

O((.S

log (——*) = 0.042(SAT, — SAT,)
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Difference of 1 unit of SAT:

log (ZZZZ=) = 0.042

log ( 0.042

odd S,

e

odds,
odds,

odds,
odds

odds, = 1.042 * odds,

= 1.042

= 1.042

odds, = 104.2% * odds,
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Difference of 10 units of SAT:

log ((57%) = 0.042 * 10

odds, = 152% * odds,

Difference of 100 units of SAT:

odds, = 6669% * odds,
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VWe've go‘r
You covered

Time for Jupyter
notebook environment
coding
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