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Boosting methods
- Ada Boost

- Gradient Boosting (XGB)
Basic idea is to use a weak
learner to train continuous

improvements in an itea-
time way

Regression case

SM(x) = y() (output)



onepossible setup :
M

fM(x) = [ Bmb(X; (m)
m =11
/

-

y
paramete pana&mete

weakheamen

fr(x) = Sm- (x) +Bmb(; (m)
fo() = initial guest (ona



Example

b(xix) = 1+X

Define a cost/loss function
< (f)=(i - f(xi))

=(ii)-B( +-x))2
(for every-m - Im(Xi)

musT
extermine B,



guess fo(x) = o
m =1

f, (x) + fo(x) +B,
b(x; 4)

we red derivatives of

& 1 mOPm
u-1

=
-So(i) -B(xiit)



-Ri (bi-f
P, (+uti))

solve by gradient = ⑧

descent methods

Algorither :
- Define cast/loss function
- D = G(x030) , (x, 4) - - (xn-1 ,3)
- Define a weat learner

f(xjr)



- fo(x) = ?
- Define iterations M

for m = 1 : M

mic /mize

1

(m , Ben) = angmin

~
Ben
C(y , Sm)
1 1

- gives ven and Bm
- Define new fu(x)-
Im(x) =Sm+ x)+Pmb(x,m



classification case
(Adaboost
D= S(x DD , (x, 3)), . . . , (n , but
outputsi(-1, +1)
emphasize wrong prections

Define a set of weak

classifies

& be , be --- br



each b (xi) = S- 11)
(prediction)

after m -1 eterations

Cm-(xi) = x, b, (xi) +
92b(xi) + - - km-Smy(xi)

cast function to train
15 the total essos

n- 1
- Yi (m(xi)

Erem)= [ e
2 =G



this is a way to emphasize
wrong predictions

git S -1, 1)
(m(i)e(-1 -1)
if correct

Yi (m(xi) = +1
-1
e

if wrong Dice (xi) = - 1
= e+1


