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Accuracy 2 most important metric
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1,000,000

No Information Rate = 998%



Accuracy = (TP +TN) /(P + N)
Recall/Sensitivity/TPR = TP/ P

Specificity =TN /N

FRP = FP/N = 1 - Specificity

Precision = TP / (TP + FP)

Informedness = Sensitivity + Specificity - 1

ROC Curve (x=FPR, y=TPR)
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More is Better?
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model<-train(Sales ~., data=Advertising, method="glm",trControl=ctrl)

Coefficients:
Estimate Std. Error t value Pr(Iltl)
(Intercept) 2.938889 ©.311908 9.422 <2e-16 ***

TV 0.045765 ©0.001395 32.809 <2e-16 ***
Radio ©.188530 ©.008611 21.893 wZ2e=16 *¥*
Newspaper -0.001037 ©.005871 -0.177 0.86

Signif. codes: @ *»%E> 9,001 "**2 9.0l “** 0.05 *.*@.1.* * 1

RMSE Rsquared
1.723615 0.8914224



model<-train(Sales ~TV+Radio , data=Advertising, method="glm",trControl=ctrl)

Coefficients:

Estimate Std. Error t value Pr(zltl)
(Intercept) 2.92110 0.29449 9.919 <2e-16 ***
TV 0.04575 0.00139 32.909 <2e-16 ***
Radio ©0.18799 0.00804 23.382 <2e-16 ***

SignifT. codes: @ *%% . 001 “*%* . elL “** .05 *.” 8.2 * * 4

RMSE Rsquared
1.676055 0.8975927
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Imbalanced Data
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Feature Vector X {X; X, X5 ... X,}

Given new example z, compute p(x):
TL T

: 1 (z; — p5)?
p(xz) = [[p(zjini.02) =[] ———exp (— =Ll
=1 vV 271‘0’_,’ 20

Jj=1 J
Anomalyif p(x) < &

Multivariate Gaussian (Normal) distribution
Parameters [, X

1 1, =
Wz p2,23) = - ~exp | —=(x — pu)" 23 x — p )
plx; e, X) TISEIS TR ( 5 ( 1) ( )




Anomaly detection vs. Supervised ML

Anomaly detection Supervised ML

* Very small number of the * Large number of the
anomaly (positive) samples positive and negative

* Large number of the normal samples.

(negative) samples



Feature preprocessing is hard

Feature Prer-ocess

Feature Selection







Random Forest
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e Fach tree sees part of the training sets and captures part of the
information it contains




Amazon Content Compliance







Image Augmentation
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No Bible for constructing DNN




Transfer Learning

Deep Neural Network

Input Layer
Hidden Layer 1 Hidden Layer 2 Hidden Layer 3

Feature Feature
Extracting Extracting



Transfer Learning

Remove the top layer of the original DNN
Build the new top layers on the original DNN

Train the new top layers
Tune the new DNN finely

Task A

The original layers will be
reused in the new task
Task B The nfe»v top layers for
handling new task



Where do you start from...

e Start from your case
e Start from your data
e Start from the simple
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