Formula Sheet, CS 440/ECE 448 Exam 1
Probability
PX=x)=PrX=x) .. or .. PX=x)= j—xPr(X <x)
P(X,Y) =PX|Y)P(Y)
E[FX ] = ) fry)P(X =xY = )

Xy
Decision Theory

f(x) = argmax P(Y = y|X = x), Bayes Error Rate = z P(X =x)minP(Y # y|X = x)
y

Y x

Precision = P(Y = 1|/f(X) = 1) = 7———
recision = P( lf O =1) TP + FP

Recall = Sensitivity = P(f(X) = 1|Y = 1) =TK;P+—FN

Selectivity = P(f(X) = 0]Y =0) = TN TP

Naive Bayes
n
f(x) = argmax,, (logP(Y =y)+ ZIOg P(W =w|Y = y))

i=1
k fl- Count(w;,y)
k + ¥,cy(k + Count(v,y))

P(W =w|Y =y) =
Hidden Markov Model
v1() = m()b;(x,)
v (j) = miaX V1 (D) ai,jbj(xt): V() = argmax Ve_1 (D) ai,jbj(xt)
y*(T) = argmaxvr (i),  y*(t) = Pra (¥t + 1))

Fairness
» Demographic Parity: P(f(X)|A =1) = P(f(X)|A = 0)
* EqualOdds: P(f(X)|Y,A=1) =P(f(X)|Y,A=0)
* Predictive Parity: P(Y|f(X),A=1) = P(Y|f(X),A = 0)
Learning
R =E[¢(Y, fCXD)]

1
Remp = ;z {)(yi' f(xl))

Linear Regression

Perceptron



f(x) = argmaxWx + b
w,—nx c=argmaxWx+b
w, {

w, +nx c=y
w, otherwise
Softmax & Sigmoid
exp(wlx + b.)
xX) = =~ Pr(Y =c|x
fe(®) y_,exp(wix + by) r(¥y = clx)
owlx+b) = ~ Pr(Y = 1|x)

1+ e—(wa+b)

1
0L _ —
:—h’lfy(x), afc(x)z{ fc(x) c=Yy

0 otherwise

W, <« W, — 6L=w— €.X e={fc(xi)_1 €=y
¢ ¢ ”awc c TNeHK f.(x;) — 0 otherwise
Multi-Layer
fie = softmax 2@, =p® +z 2y, hj=RelU (b(” +z M )
v
oL z oL \ [0z ))< oh; ) z @
0 = (fk =k)W Lp>0%;
o <a)<ah ouD) = gl T Bk e
Image Formation & Processing
X__ X Y_Y
z' f  z
vy o (X +1L,y) = h(x'—1,y) vy o (XY + 1) = h(x,y — 1))
hx(x:}’)— 2 ) hy(x:Y)— 2
ConvNets
dl dy|
kz]—zz k— i, jIlijl, ZZ vl
L]] dylk, 1] dhli,j]
dc — ifylk,l] = max yli, jl
= =Jdzlmn (m—1)p+1<ismp,
zlmnl= = max vl k1] [ | (n—Dpiissenp

(n-1)p+1sisnp 0 otherwise



