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= HrA B9 #rGaussian Discriminant Analysis

» x|y = 0~N(uo,X), x|y =1~N(uq,X)
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#Hl—Credit Card Default

» Training error=(23+252)/10000=2. 75%

True default status

No  Yes | Total

» Accuracy=1(9644+81) /10000=97. 25%=1-2. 75% Predicted No | 9644 252 | 9896
default status  Yes 23 81 104

» EEKIEAE, HA MG E ] BUE S R Total | 9667 333 | 10000
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#Hl—Credit Card Default
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GDAAR 7 | & fEirflBayessr254s: argmax P(y = k|x)
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Specificity

Accuracy=(9432+195) /10000=96. 27% (& [ )

True default status

Specificity=9432/9667=97.56% CHELF) default status

No Yes | Total

Predicted No 9432 138 | 9570
Yes 235 195 430

Total | 9667 333 | 10000

Sensitivity=195/333=58.55% ( Ajk)
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» ROC, Receiver Operating Characteristic,
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AUC (Area Under Curve)
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> y~Bernoulli(¢)
» P(y) = ¢pY(1 — )t
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» argmax P(y = k|x) =argmax P(x|y = k)P(y = k)
k=0,1 k=0,1
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Naive Bayes
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VIZxNaive Bayes
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Linear Regression

Predicted Y can exceed
0 and 1 range

Logistic Regression
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g(z) = W HRYE logistic ERZEL, BL sigmoid
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RFKI1NAADecision Boundary

 f3(X) = g(2) = g(BoXo + B1X1 + B2X2)

X, -  RIRAERGIF, By=-3, B=B=1
3 X X  REIHR: z=BTX=X,+X,—3=0
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 fp(X) = g(2) = g(BoXo + B1XT + B.X5)
 BREARFIT, Ly=-1, f1=0F, =1

 RIEFDR: X2+ X2 -1=0 5 X2+Xx2=1
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> P(default = yes|balence = 1000) =
1

— (0.00576 Coeflicient Std. error z-statistic  p-value
1+e—(~10.6513+0.0055+1000) Intercept | —10.6513 0.3612 —29.5  <0.0001
balance 0.0055 0.0002 249 <0.0001

» P(default = yes|balence = 2000) =
. = 0.586

14e—(—10.6513+0.0055%2000)

» P(default = yes|student = yes) =

1
= 0.0431
1+e~(=3.504140.4049+1) Coefficient Std. error z-statistic = p-value
N Intercept —3.5041 0.0707 —49.556 <0.0001
4 P(default — yeslstudent — n()) — student [Yes] 0.4049 0.1150 3.52  0.0004
1
= 0.0292

14 ¢—(—3.5041+0.4049%0)
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| B R y Intercept -10.8690 0.4923 -22.08 < 0.0001
A fim T AEE SFMERHEMKE, FrPUT balance 0.0057  0.0002 24.74 < 0.0001
&L —:3 ‘ —fé—élgq é]/]j\gé"]%, E " ’f_thm income 0.0030 0.0082 037  0.7115
R A= By ) ! R, AR L — /\3”3 student [Yes] -0.6468 0.2362 -2.74  0.0062
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GDA & Logistic Regression

 LTED, Mo, M1, T HAHIFIE KA T
P(y = 1|x; ¢, 1o, 1, E)

1—-Ply =1|x; ¢, ug, p1, %)

1 1 ¢
— Ty 1x ——puiE” 0"
(11 — Ko) X =5l uyt S 5 Mo ‘po + log (1 — ¢>

=B'x+«
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GDA & Logistic Regression
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Recognizing cats, dogs, and baby chicks
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