JINHeNHa perpecua C
MHOeCTBO NPOMEH/INBMU

[ou. a-p NBanno MNeHes

KaT. ,,KoMnoTbpHM HayKn U TexHonormm*



[ToHATMA M 03HAYEeHUA

* JInHenHa perpecus ¢ MHOXXeCTBO NPOMEH/IMBN — MHOTOBAaPMAHTHA
NnnHenHa perpecuna (multivariate linear regression)
(1)
° Y.
j
« x() - BeKTOp KONOHA C BCUYKM MPOMEHNBU B Pes, i OT 06yuYnUTenHUTE
NAHHM

- CTOMHOCT Ha NPOMeHAMBaATA J B pes [ OT 0byunTenHmnTe AaHHU

* m — 6pon 0byuynTenHu aaHHm (training examples)

N = ‘x(‘)‘ - Bpo NpomMeHNAnBY



OyHKUMA Ha xmnoTe3aTa (Hypothesis
function)

hg(x) =0y + 0,x; + 0,x, + O3x3 + -+ 6,,x,

* [Ipumep:
* 0, - 6ba3oBa UeHa Ha Kblua
* 0, - ueHa Ha m?
* 0, - UeHa Ha eTax

* X; - NAOW, Ha KbwaTta (m?)
* X, - bpon eTaxku



BekTOpHO npeacTaBaAHe Ha GyHKUMATA

* BekTopmn3auma Ha GyHKLUMATA Ha XMNOTe3aTa 3a eanH obyynteneH
npumep (training example)

hg(x) =[00 6; .. 04] =0Tx

i .
* 3a yaobcTBO NpUemame, ye x(() ) =133 (i€el, ..., m) — Taka BEKTOpUTE
6 n x UmaT egHaKBa Pa3sMepPHOCT



MaTpnyHO NpeacTaBsHe Ha OOYYUTESTHUTE
NaHHA

KD
e X = x(()z) x£2) - MaTpULa c 0OyYUTENHU AQAHHMU
x(()S) -X{B)_

0,
g. | - BEKTOP € napameTpw (KoednumeHTn) Ha PyHKUMATA
Vo

¢ 0 =

* PYHKUMATA Ha XMNOTe3aTa Ce U34YNUCAABA KaTo BEKTOP mx1:
hg (.X') = X0



OyHKLUMA Ha ueHaTa (Cost function)

* 33 BEKTOpP C NnapameTpun 6 d)-TamHa LeHaTa e:
1 . .
g :_zh (D)) — (D)2
J©) =5 2 (ho(<7) =¥
L=
* BekTopHa dopma Ha ¢-Ta:

1 . S
J(6) = 5— (X0 = )T (X0 - )

* Y - BEKTOP C BCUYKMN CTOMHOCTU Y



[ pagMEeHTHO CNyCKaHe 33 MHOXeCTBO
npomeHnnsu (Gradient Descent)

* 3a IMHENHa perpecmna c MHOXXeCTBO NPOMEHANBU FPAANEHTHOTO CNYCKaHE MMa CNeaHUAT BUA:
MoBTapAl A0 AOCTUTraHe Ha MUHUMYM Ha &-Ta Ha UeHaTa J(6)

{ m
1 J )Y, (D)
60 = 90 — CZEZ(hQ (x(l)) — y(l))xo

lml

1 | o
0, =6, — a—z(he(x(‘)) EVONNO
m —

6, =6, — a%Z(he (xD) = y©)x®
i=1

}



ObobLWeH BMA Ha TPaaAMEeHTHOTO CNyCKaHe

NoBTapan Ao AoCcTUraHe Ha MUHMMYM Ha ¢-Ta Ha UeHaTa J(6)

{
0; = 0; — a%Z’iﬁl(h@ (x(i)) — y(i))xj(i) 3aj =0,1,2,...,n
!



BekTopHa ¢popma Ha rpaameHTHOTO CyCKaHe

*0=0—aVJ(8), kbgeTo

0] (6)
96,

dJ(0)
V](0) =| 50, |- BEKTOP KONOHA

aJ(0)
| 96, .




BeKkTopHO npeacTaBsHe Ha rpaaneHTa V] (0)

* KomnoHeHT j Ha BeKkTopa V] (6) nma cnegHunaT Bua;

aj(0) 1 ' ). (D _1 (1) ' '

90, —m 1 (ho(xW) = yD)x; == %, %" (he (x?) — y V)
(1)

* X] — 7]\ - BEKTOP C M eZieMEHTA 3a NPOMeEeH/INBATA X]

. (hg (x_(i)) — y(i)) - BEKTOP C OTK/IOHEHWSA Ha NpeAcKa3aHaTa CTOMHOCT
hg (x(‘)) M KopeKTHaTa ctoiHocT YU

N

* Y - BEKTOP C KOPEKTHU CTOMHOCTM

e X - BEKTOp C 0byuntenHun aaHHu (training set)
0J0) _ 1T xg — &
59]' - mxf (XH y)

vJ(0) = —XT(X0 — )




BekTopHa ¢popma Ha rpaameHTHOTO CyCKaHe

6 =60 ——XT(X0 — %)
-— m y



