L N
Classification Accuracy = —<2rect

total

L Ny
Classification Error = —22
total

Precision = PPV = s
TP+FP
Recall = TPR = ——
TP+FN
Fallout = FPR = ——
FP+TN
S _ TP
Specificity =TNR = TNTFP

precision X recall

F1-score =2 X —
precision+recall

ROC: TPR y-axis, FPR x axis

AUC: P(error)= P(C;) - FP + P(C;) - FN

§—mean
FP/FN = Vvarience
FLDA: J(w) = Ta=m2)® W sgw

C%"‘C% wTs,w

SB = (ml - mz)z, SW = 04 + 03 (within
class variance)
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Optimized:SytSpw = Aw, eigenvalues
Max projection: N -1 classes
Perceptron Error: E,(w, b) = — Yo eWlx, + b)t,
Stochastic Gradient Decent:

0E,(w, b)
ow
0E,(w, b)
ob

wtD « w® =w® +nx,t,

Where 1) is the learning rate

1

Logistic Regression: ¢ (x) = -————

Objective function: (Binary) Cross Entropy:

Jw,wp) ==L — t;log ¢ (z;)
—(1-t)log(1 - ¢(z))

N
wtHD — w® 4 UZ(ti — VX
i=1

N
wo( — W(gt) + Uz(ti —¥i)
i=1

SoftMax: p, = Kexp(yk(x))

where y (x) = p(Wl x + by)
Hard Margin SVM: y(x) = wT¢p(x) + b
arg,, » min%|lwl|2, tny(xn) =1
Polynomial Kernel:K (x,y) = (1 + (x, y))¢

RBF kernel: K (x, y) = e~ VIx=l
Sigmoid kernel: K(x,y) = tanh(y(x,y) + 1)
Kernal Trick: y(x) = ¥N_, a, t,K(x,x,) + b
Constraints: a,, = 0
tny (xn) = 0
an(thy(x,) —1) =0
Threshold:

1
b = N_Sznes(tn - stsamth(xn' xm))

Lagrange Multiplier: L(w, b, a) % | |w| |2 —
=1 an(t (W ¢ (xn) + b) — 1)
Conditions: w = YN_. a,, t,¢(x,)
0= Zgzl an tn
Soft Margin SVM: arg,, , min % ||w||2 +CYN_ &,

Slack Variable (¢,): t,y(x,) =1 —&,, onthe wrong
side then > 1, correct side or on the line = 0, inside
the correct margin < 1.

Dual Lagrangian: L(a) = YXN_; a,, —
1

1
Nos ZheM(tn — Yimes Am tm K (xp, xm))



PCA: Maxvar: al R,a; = A4
Min error: Y. 2 a’ R.a; » R.a; = :a;
‘Lj=m+1 4 Rxd; x4j = A4y

] er1a Rya; > Rya; = A;a;, choose the largest
eigenvalue. Assume Gaussian distribution and mean
centered.

d) _ ov dy O0E a]
Backpropagation: ow —ow av oy 9E

Chain Rule:
1 N
Jw) =3 > et = e(=De'
i=1

- tl —Yi
y; = ¢(v;), ¢ is an activation func.

v; = Wij, note that xjeRD+1

RV (t) L aJ
U} an]
_.,® ’
=Wy + ne;¢ (vl)xj
Momentum: w1 = w® + Aw® where
Aw® = qV](w®) + adAw D, a = 0.9

Nesterov’s momentum: w&tD = w® 4+ Aw® where

Aw(t) = —]’]V](m(t))’ m(t) = W(t) + aAw(t_l)

Activation function
Linear
Sigmoid/Logistic

Tanh

RelU

Leaky RelLU

Softplus

ELU

SELU
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0, z<0
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#'(z) = 5

é(z)(1 - ¢(z))

1—afx)?
0, x <0
1, x>0
undefined, = =0
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