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Henunelinas perpeccus Henunelinas mopens perpeccun
Jlornctnyeckas perpeccus
Ob606wWeéHHas agaMTUBHaA Moaenb

HenuHeiiHass mogenb perpeccum

X' = (x;,yi)f_; — obyuatowas suibopka, x; € R?, y; € R

yi =y(xi), y: X = Y — HenssecTHas perpeccMOHHasi 3aBUCMMOCTb
f(x,a) — HenuHeliHas mopenb perpeccun, o € RP

MeTop HaumeHblinx kBagpatos (MHK):

)4
A ) o 2 .
Qe X = 3 () = ) = min
Metop HbioToHa—PadcoHa:
1. Hauanshoe npubnmxenne o = (af, ... ,ag).

2. VllepaLIMOHHbIVI npouecc
-1
()ét ! = ()ét — ht(Q"(at)) Q/(()ét),

Q'(a') — rpagneHT dyHkunoHana @ B Touke o, BekTop U3 RP
Q"(a') —reccnan dyHkunonana @ B Touke af, matpuua nz RP*P
hs —Benuunna wara (MoxHo nonaratb hy = 1).
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Henunelinas perpeccus Henunelinas mopens perpeccun
Jlornctnyeckas perpeccus
Ob606wWeéHHas agaMTUBHaA Moaenb

Metop HslotoHa-PadcoHa

KomnoHeHTbI rpagueHTa:

80&] Py 80&]
KomnoHeHTbl reccnana:
92Q Of (xi, ) Of ( x,7 O?f(x;,
22 —22 x,-,a)—y,-)ﬁ.

8041604;( Oa; OajOoy

~
npu nuHeapusayun nonaraetca = 0

He xoTenockb 66l obpaliaTe reccnaH Ha Kaxkaol utepauuu. ..

Nuneapuzauymsa f(x;,a) B okpecTHocTn Tekywero at:

P 0fx,, o e
f(le )—fX,,Oé)—i-Z (aJ aj)+o(aJ af)'
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Henunelinas perpeccus Henunelinas mopens perpeccun
Jlornctnyeckas perpeccus
Ob606wWeéHHas agaMTUBHaA Moaenb

Metog HbioToHa-lMaycca

MaTpuuHsle obozHayeHus:
F = (%(Xi’at))éxp — MaTpuLa NepBbIX NPOU3BOAHbIX;
fi = (f(x,-,of))gXl — BEKTOp 3Ha4eHuin f.
®Popmyna t-ii utepauyun metoga Hetotona—laycca:
aftti=at — h (FIF) R (f — ).
B
[ — 3TO peLueHMe 3aja4nM MHOrOMEPHOU NMHEAHON perpeccun

IFef = (= )| = min.

HenuHeliHaa perpeccus cBefieHa K CEpUM JINHEWHbIX PErPECCUiA.

CkopocTb cxogumocTn — Kak u y metoga HetotoHa—Padbcona,
HO ANS BBIYUCNEHNA MOXHO MPUMEHSATL INHEHbIE METOAbI.
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Henunelinas perpeccus Henunelinas mopens perpeccun
Jloructnyeckas perpeccus
Ob606wWeéHHas agaMTUBHaA Moaenb

3apaya knaccudukaumu. JlormcTuyeckas perpeccus

Y = {-1,4+1} — pea knacca, a(x, w) = sign(w'x), x,w € R".
DyHKLYMOHAN anMPOKCMMUPOBAHHOIO SMMNPUYHECKOrO PUCKa:

l l

Q(w) = Z [Mi(w) < 0] < ZX(WTX,-y,) — mMi/n7

i=1 i=1

rae (M) = Iog(l + e_M) — norapudmuyeckas yHKLMSE NOTEPD

35
30

— T
30 25 20 15 10 05 0 05 10 15 20 25 30 /\/]’- = wXy;
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Henunelinas perpeccus Henunelinas mopens perpeccun
Jloructnyeckas perpeccus
Ob606wWeéHHas agaMTUBHaA Moaenb

Metopa HeloTtoHa-Padcona

Metopa HetotoHa-PadpcoHa ans munumusauun dyrkumonana Q(w):

Wt+1 = wt— ht(Q”(Wt))_lQl(Wt),

DnemeHTbI rpafMeHTa — BEKTOpa NepBbix Npou3sogHbix Q'(w?):

0 S :
SEVJW) — I;(l _ O'i)yif)'(xi)a J = ]_, ..., n.

DnemeHTbI reccmaHa — MaTpuLbl BTOpbIX npoussogHbix Q”(w?):
0?Q(w) ¢
A A — 1 —o0j)oifi(xi)fk(xi i k=1,....n
Ow;Owy ,;1( ai)oifi(xi)fu(xi), J, yeees Ny

1
14+e— 2

rae o = o(yiw'x;), o(z) = — curmongHas dyHKLMA.
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Henunelinas perpeccus Henunelinas mopens perpeccun
Jloructnyeckas perpeccus
Ob606wWeéHHas agaMTUBHaA Moaenb

CHoBa cBefieHue K 3ajaye JIMHEHOoW perpeccumn

B matpuunbix obosnauenmsix F = (fi(x;)),, . D = diag((1 — 0i)o;)

" =1, o T =1 T,y
(Q"(w)) "Q'(w)=—(F'DF) " F'(%).
70 coenagaet ¢ MHK-peweHunem nuHeliHoii 3agadm perpeccum
CO B3BELWEHHbIMNA O6'beKTaMVI n MOp,MCbVILI,MpOBaHHbIMM OTBETAMMN:

l

2
Q(w) = Z(l — O’,‘)O’,‘(WTX,' — £> — min.
. oj w
i=1
NHTepnpetayus:
o 0; = P(yi|x;) — BeposiTHOCTb NpaBMAbHON Knaccudmkaumm Xx;

@ yem bamxe x; Kk rpaHuue, Tem bonbuwe Bec (1 — oj)o;
1

@ 4eMm Bblllie BEPOATHOCTb OLWNOKM, TeM Bonblue -
1

BbIBO/L: na kaxgoii utepaunm nponcxogut bosee TouHas
HacTpolika Ha «Hambonee TpyAHbIX» ObbeEKTax.
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Henunelinas perpeccus Henunelinas mopens perpeccun
Jloructnyeckas perpeccus
Ob606wWeéHHas agaMTUBHaA Moaenb

MHK c nrepauuoHHbiMm nepee3BelinBaHneM 00bEKTOB
IRLS — Iteratively Reweighted Least Squares

Bxop: F,y — maTpuua «0bbeKTbI—NPU3HAKN» U BEKTOP OTBETOB;
Bobixog: w — BekTop K03hhULNEHTOB NNHENHON KOMBUHALMK.

: w:= (FTF)"'FTy — nynesoe npubnuxenne, obbiunbiii MHK;
canat:=123 ...

oi=o(yiw'x;) pns scex i = 1,...,¢;

vi:=+/(1—0j)o; pnsiscex i =1,...,¢;

F .= diag(v1,-..,v)F;

Vii=yin/(1—0j)/oi pnsaecex i =1,...,¢;

BbIbpaTh rpagueHTHbIN war hy;

w=w+ h(FTF)"1Fy;

ecnn {o;} Mano M3MeHNINCb TO BLIATA U3 LUKNA;

e @ N o g B w2
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Henunelinas perpeccus Henunelinas mopens perpeccun
Jlornctnyeckas perpeccus
Ob6obweéHHas agaMTUBHaA Moaenb

O06obwénHaa apauTusHaa mogens (Generalized Additive Model)

Perpeccusi ¢ HenuHeliHbIMI Npeobpa3oBaHNAMYU NMPU3HAKOB ©):

B wactHocTu, npu ¢;(fi(x), aj) = ajfi(x) 3To nuneiinas moaens

Npesa 1: noouepéaHo yToUHSATE @ No BbibOpKe (rj-(x,-),z,-)le:

¢ 2
D= (960 ) = (= & lfis): aw)) )+ 7Rlas) — min
i=1 J J

Zj

Npes 2: nocTeneHHO yMeHblUATh T Yy Perynspusatopa riagkocTtu

R(aj) = [(1(C,a5))% d¢

B kauyecTee ©j NCNonb30BaTb CRAAHbI UK AOEPHOE Craa>KnBaHne
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Henunelinas perpeccus Henunelinas mopens perpeccun
Jlornctnyeckas perpeccus
Ob6obweéHHas agaMTUBHaA Moaenb

Metop backfitting [Xactu, Tubwupanu, 1986]

Bxog: F,y — maTpuua «0bBHEKTbI—MPU3HAKM» N BEKTOP OTBETOB;
Boeixoa: ¢;(f;, aj) — oby4aemble npeobpasosaHusi Npu3HaKos.

1: HayanbHOE NpubnKeHue:
« = pewenne 3aga4un MJIP ¢ npusnakamu f;(x);
oj(fj, o)) == ajfi(x), j=1,...,nm

2: NOBTOPATH

33 phaj=1...,n

n

4: zir=yi— Yo or(fe(xi),ak), i=1,...,¢
k=1,k+j
4

5: aj = arg moin > (p(fi(xi), @) — z,-)2 + 7R(a);

i=1
6:  YMEHbLIUTL KO3(DPULNEHT perynsipusauim 7,
7: noka Q(o, X*) w/unn Q(a, X¥) 3ametHo ymeHbiuatoTcs;
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- B kakux cny4asix Henb3s ucnonbsosate MHK
O606weéHHas nuHeliHas Mogenb DKcnoHeHUManbHoe cemMecTBo pacnpegeneHuii
Makecumusauyums npasgonogobus gna GLM

Cea3e MHK c metogom makcumyma npasgonogobus

Mogenb faHHbIX C HEKOPPEINPOBAHHBLIM FAyCCOBCKUM LUYMOM:
yi=f(xj,a) +ei, e ~N(00?), i=1,...,10
DkemeanenTHas sanuce: y; ~ N (ui,0?), pi = Eyi = f(x;, ).

MHK skBuBaneHTen metogy makcumyma npasgonogobus (MMI):

¢
1 1
L(e1,...,e = —e ———e? ) = max;
N | Pr Xp( 7)o
1 1 2 .
—InL(e1,...,epla) = const(a +§ ? f(xi, @) — yi) — min;
i=1 i

Kak ncnonb3osaTb ANHERHbIE Moaenn, ecan y; He rayCCoBCKUE,
B HaCTHOCTuK, ecan y; AVICerTHO3Ha'-IHbIe?
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B kakux cny4asix Henb3s ucnonbsosate MHK
DKcnoHeHUManbHoe ceMelicTBO pacnpegeneHnii

O606weéHHas nuHeliHas Mogenb
Makecumusauyums npasgonogobus gna GLM

O606wénHaa nuHeiiHas mopens (Generalized Linear Model, GLM)

HopmanbHas nunelinas mogens ANA MaTeEMaTUHECKOrO OXUAAHUS:
2 R S
yl'NN(/’LI'7O—i)7 /fLi—Xia_Eyi
ObobuénHas nuHeiiHas Mogenb AN MaTEMaTUYECKOrO OXUAaHUS:
T
yi ~ Exp(0;, ¢;), i = xja = g(Ey;)

Exp — akcnoHeHymansHoe cemericTBo pacnpeseneHuii
c napametpamu 6;, ¢; n napamerpamu-cpyHkunsmu c(6), h(y, ¢):

p(yilbi, i) = exp<yieiTc(ei) + h(yi, ¢i)>

1
MaTemaTuyeckoe oxugarue n gucnepcus c.s. y; ~ Exp(6;, ¢;):
pi=Eyi=c(0) = 0;=g(u)=I[1T""(w)
Dy; = ¢ic"(67)

g(u) — monoToHHas ¢pyHkyus cesizm (link function)
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nAH B kakux cnyvaax Henbss ucnonezosate MHK
O606weéHHas nuHeliHas Mogenb DKcnoHeHUnanbHoe ceMencTBo pacnpegeneHuii

T Makecumusauyums npasgonogobus gna GLM

Mpumepsbl pacnpegeneHnii N3 3KCNOHEHLMANIbLHOIO CeMelicTBa

HopmansHoe (rayccosckoe) pacnpegenetue, y; € R:

1 1
2\ _ . )2) —
p(yilui, o7) = oo eXP(*ZJ? (vi — pi)?) =
2 2
. Yilti — 5 15 Yi 2
= eX ( 0’2 —ﬁ——ln(2ﬂ—0,)>,

0i=g(u)=ni,  c(6:) =347 =367, =0}
Pacnpegenenmne Bepuynan, y; € {0,1}:
plyilui) = pf' (1 — pp)t ™ = eXp(y; In $£2- +In(1 — m));

6= glu) =In 8, c(6) = —In(1 - ) = In(1 + &%),
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B kakux cnyvaax Henbss ucnonezosate MHK

O606weéHHas nuHeliHas Mogenb DKcnoHeHUnanbHoe ceMencTBo pacnpegeneHuii
Makecumusauyums npasgonogobus gna GLM

Mpumepsbl pacnpegeneHnii N3 3KCNOHEHLMANIbLHOIO CeMelicTBa

BuHomuansHoe pacnpegenenue, y; € {0,1,...,n;}:

p(yi|:u’l'ani) = C’}S(n&:)yl(l . n&;)ni—yl- _

:exp(y,ln +n,|n( — i) +In CYi — njln n,-);

0; = g(pi) =In n;liiuf’ c(6;) = —njIn(n; — p;) = n;ln

MyaccoHosckoe pacnpegenenue, y; € {0,1,2,... }:

e H/M yln i 7#
plyilpi) = o IeXp(%—lnyﬂ :
il

0i = g(ui) = In(pi), cbi)=pi=e",  ¢i=1
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B kakux cnyqasix Henb3s ucnonbsosate MHK
O606weéHHas nuHeliHas Mogenb DKcnoHeHUnanbHoe ceMencTBo pacnpegeneHuii
Makecumusauyums npasgonogobus gna GLM

Mpumepsbl pacnpegeneHnii N3 3KCNOHEHLMANIbLHOIO CeMelicTBa

@ HopmanbHoe (rayccoBCKOE)
pacnpegeneHue lNlyaccoHa
6|/|HOMVIaJ'IbHO€ N MynbTUHOMMANBHOE
reOMeTpUYECKOe

X2-pacnpegaenenue
beTa-pacnpenenerue

raMMa-pacnpegenexme

e ¢ © 6 ¢ ¢ ¢

pacnpegenedne dupuxne
@ pacnpegeneHue Jlannaca ¢ pnkCUpoBaHHBIM MaTOXULAHUEM
KOHTp-npumepbl He 3KCMOHEHLMANBHBIX pacnpeseneHnii:

@ t-pacnpegenerune CrbtogeHTa, Kown, runepreomeTtpryeckoe
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B kakux cnyqasix Henb3s ucnonbsosate MHK
O606weéHHas nuHeliHas Mogenb DKcnoHeHUManbHoe cemMeicTBo pacnpegeneHuii
Makcumusauyms npasgonogobus gna GLM

Makcumusauyua npasgonogobusa gna GLM

MpuHuMn Makcumyma npasp,onop,onsr
l
yiti — c(0;)
) = Ian(y;|9,-,gz5, Z o — max,
i=1
roe 0; nuHeliHo 3aBucuT ot ar B = xiTa = ijl ajfi(x;).

MeTog Hutotona-Padbcona: aftl :=al + ht(L”(at))flL’(at).

KomnonenTsl BekTopa rpaguenta L'(a):

oy d(xTa
) :Zyl :bl( i )fJ(XI)
i=1

KomnonenTsl maTpuubl lecce L («):

PL0) _ )
Bajgay ~ 2 g HOA)
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B kakux cnyqasix Henb3s ucnonbsosate MHK
O606weéHHas nuHeliHas Mogenb DKcnoHeHUManbHoe cemMeicTBo pacnpegeneHuii
Makcumusauyms npasgonogobus gna GLM

MaTpuuHblie 0603Ha4eHNs

( %c”(@;)) — Beca obbekToB, 0; = xTa;
v = (v o yi—c'(0) o
y= (yl)gxlr Vi= 16 MoandULMpPOBaHHBIi BEKTOP OTBETOB.

Toraa metoa HbtoToHa-Padcona cHosa npusogut k IRLS:

. ) (.
afftti=at — h, (FTWtWtF) FT Wt( C”d()bi) %1(91) )ZX]..
S——

(FrF)1Fr ;
970 coenagaetr ¢ MHK-pewwennem nuneiinoli 3agaun perpeccun
CO B3BELUEHHbLIMU OOBEKTAMU U MOAUDULMPOBAHHBIMI OTBETAMM:
e — T2 :
Q(a) = [Fa—7[* — min.
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B kakux cnyqasix Henb3s ucnonbsosate MHK
O606weéHHas nuHeliHas Mogenb DKcnoHeHUManbHoe cemMeicTBo pacnpegeneHuii
Makcumusauyms npasgonogobus gna GLM

MHK c nrepauuoHHbiMm nepee3BelinBaHneM 00bEKTOB
IRLS — Iteratively Reweighted Least Squares

Bxop: F,y — maTpuua «0bbeKTbI—NPU3HAKN» U BEKTOP OTBETOB;
Bobixog: w — BekTop K03hhULNEHTOB NNHENHON KOMBUHALMK.

1: w:= (FTF)"'FTy — nynesoe npubnuxenue, obbiunbiii MHK;
2. anat:=123 ...

3:

4:

e @ N o 9

0 =xTa' pnaseex i =1,...,¢;
Vi = %c”(@;) Aansiseex i =1,...,¢;
F = diag(m, ..., 70)F;

_ yi=c'(6))

Vi = 3 Ana BCex i=1,...,¢

BbIbpaTh rpaAMeHTHbIA Wwar hy;
w:=w+ h(FTF)"1FTy;
ecnn {6;} mano nameHnInCh TO BLIATU U3 LUKNA;
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- B kakux cnyqasix Henb3s ucnonbsosate MHK
O606weéHHas nuHeliHas Mogenb DKcnoHeHUManbHoe cemMeicTBo pacnpegeneHuii
Makcumusauyms npasgonogobus gna GLM

JlorucTtnyeckas perpeccusi Kak 4acTHbiii cny4daii GLM

Pacnpegenenme Beprynnu, y; € {0, 1}: p(yilpr) = p (1 — i)t

0i = g(pi) = In T2 Mizg_1(9i)=m50’(9i)

AnocTepunopHas BeposiTHOCTb knaccos, y; = 2y;—1 € {—1,+1}:
P(yi=1|x;) = Byi = pi = o(6;) p(yilxi) = o(yixi @)
——"

P(yi=0[x;) =1 — pj = o(-0;)
Makcumym npasgonogobusi <= mMuHnmym kputepusi log-loss:
‘

margin

1

¢
Inp(yilxi) = > yilnpi + (1 = yi) In(1 — pi) — max
1 i=1

¢
<~ Y In(1+exp(—yix/a)) — min
i=1 @
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- B kakux cnyqasix Henb3s ucnonbsosate MHK
O606weéHHas nuHeliHas Mogenb DKcnoHeHUManbHoe cemMeicTBo pacnpegeneHuii
Makcumusauyms npasgonogobus gna GLM

JlorucTtnyeckas perpeccusi Kak 4acTHbiii cny4daii GLM

Pacnpegenenve Bepuynnm, y; € {0,1}: p(yilpi) = p'(1 — pi)* =

-1 _
0i=g(ui) =2 pi=g""(0) = mrapray = o)

I

Bcero nuwb n3 gByx npeanonoxeHwnii:
@ y; — bepHynnnesckue ciydaiiHbie BenuyuHsl ¢ Ey; = pj;
® Mojenb NMHEiHa U i MOHOTOHHO 3aBucuT oT 0 = X/ o;

BbITEKAIOT BCE OCHOBHbIE CBOWCTBA JIOFMCTUYECKOI perpeccuu:
@ norapudmmnyeckas byHKLMA NOTEPH In(l + exp(—y,-xfa));
@ curmougHast dyrkuust cessu p(yilxi) = o(¥ixT a);

© CBA3b NNHENHO Moaenu ¢ oTHoweHnnem waxcos (odds ratio):
: —1
o= 0 = In i _ 1 PUi = 1pa)
1—pi P(y; = 0]x;)
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KeaHTunbHas perpeccus
PobactHasa perpeccus
HeksagpaTtudHsie dyHkunmn noteps SVM-perpeccus

Metop HanmeHbLUNX MOaynei

®ynkuyusa noteps £(g;), rae g; = (a(x,-) — y,-) — ownbka;

4
Q= > Z(ei) — min — kputepuii obyyeHns mogenn no Bbibopke.
i=1 a

MeTop HaumeHbwINX KBaApaToB, . (c) = &2:
¢ ¢

Z(a*}/i)zﬁmain = a:%Zy,-.

i=1 i=1
MeTop HaumeHbLinx mopyneii, Z(c) = |e|:

J4
Z la—yil = min = a=median{y1,...,y} = y¥?,
a
i=1

roe y(l)7 .. ,y(e) — BapUMaLMOHHbIA psAf 3HAYEHUIA ;.

MeguaHa 6onee ycroiiumea K pegkum bonswnm Beibpocam ;.
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KeaHTunbHas perpeccus
PobactHasa perpeccus
HeksagpaTtudHsie dyHkunmn noteps SVM-perpeccus

KBaHTunbHaa perpeccus

Cilel, e>0
L(e) = +lel, € ]
C_lel, €<0; .
e -3 2 -1 0 1 2 3
(C_
;g(a)/i)%m;“ = a=y q:m

roe y(l)7 .. ,y(e) — BapMaLVOHHbLIA psf 3HaYeHU y;
TNnneiinas mogens perpeccum: a(x;) = (xj, w).

CeegieHune K 3agaye JIMHEHOrO NPOrPaMMUPOBAHUS:
3amena nepemenbix ¢; = (a(x;) — y,-)+, e = (yi— a(x,-))+;
¢
Q= 21 CJrel‘.F + Ce; — mMi/n;
=
<x,~,w>—y,~:ef—sf; 5?20; e; > 0.

i
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HekBagpaTtu4iHbie pyHkummn noteps

KeaHTunbHas perpeccus
PobactHasa perpeccus
SVM-perpeccus

Mpumep. 3agaya nporHo3mpoBaHus 0OBHLEMOB Npogax

CrroyToTane Tosapa

HaugHxa
NOANEHOCTE

MNorepu

HononHvrensHeie
WMABpkKA CHNana

Cpok

cpeq TOAHOCTH

JaKyncuHan
CTOMMODCTE

CToMMOCTE
XPEHEHWA

Cr

A XOBOA

anac

OwibeM NporHoaa, obwem
Cropovka
nnaresa

nuHeliHas perpeccumn
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KeaHTunsHas perpeccus
PobactHas perpeccus
HeksagpaTtudHsie dyHkunmn noteps SVM-perpeccus

PobacTHas perpeccuss — ycToii4MBas K LWYMOBbLIM BbiOpocaMm y;

Mogensb perpeccuu: a(x) = f(x, a)

®yHkuma MewankuHa: Z(e) = b(l — exp(—%€2))

o : 7

39 /

04

-5 -4 -3 -2 -1 0 1 2 3 4 5
— b=1 — b=2 — b=3 —— KBagpatMyHas

MocraHoBka 3agayn:
¢
Zexp(—%(f(x,-,a) — yi)z) — max.
i=1

DTa 3ajaya Takxke pewaetcs metogoM HetoToHa-PadbcoHa.
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KeaHTunsHas perpeccus
PobactHas perpeccus
HeksagpaTtudHsie dyHkunmn noteps SVM-perpeccus

DyHKUUN NoTepb Ana pobacTHoli perpeccum

Cewmelicteo dyHkuuii noteps bappoHa ¢ napamerpom a:

2= (g 0) )

Za(e) Apyrue npumepbl pobacThbix £ (g)
- 40 0 n
a=2 8
g 30
25
3 20
AN
15
2 \ / 10
a=0 05
1 ST TN — 0
o—r—00 5 -4 -3 2 -1 0 1 2 3 4 5
0 — xx — xx/(1+x) — sor(xx+1)-1 —— SVMR
65 -4-32-10 1 2345 6 g — Mewanun — Xewbep — Toiom — OHapio

Jonathan T. Barron. A General and Adaptive Robust Loss Function. 2019.
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KeaHTunsHas perpeccus
PobactHasa perpeccus
HeksagpaTtudHsie dyHkunmn noteps SVM-perpeccus

Hanomunanue: SVM-perpeccus. Toxe pobacTtHas perpeccus

Mopenb perpeccun: a(x) = (x,w) —wy, w € R", wg € R.

®yHKumMa noTepb  KycouHo-nuHeiinas: £ () = (|e| — (5)+

3

3 2 - 0 1 2 3
MocTaHoBka 3agayu:

J4
1 2
> ([(w,xi) = wo — yi| = 0), + sl — min.
w,wp
i=1
3apaya pewaercs NyTéEM 3aMeHbl NepemMeHHbIX
N CBEAEHNA K 3ada4€ KBAagpPaTUYHOro NporpaMMmnpoBaHnA

K. B. BopoHuos (voron®forecsys.ru) Henuneiinaa perpeccun 27 /28



Pe3iome B KoHUEe nekuumn

@ HenwuHeiiHas perpeccus
— CBOAWTCSA K NOCNENOBATENbHOCTUN JIMHENHBIX perpeccuia
— wmetop HetoToHa-Padbcona npusogut k IRLS

@ Jloructunyeckas perpeccus
— He perpeccus, a knaccudukauus
— wmetoa HetoToHa-Padbcona npusogut k IRLS

o Ob6obwénnas nuneiinas mogens (GLM)
— MowHO 0606uaeT 0bbIYHYO U NOFUCTUYECKYIO PErPECcCMio
— metog Hetotona-Padpcona npusogut k IRLS

o Obobwénnas agautusHas perpeccusi (GAM, backfitting)
— CBOAMTCS K CEPUN OLHOMEPHbIX CrNaXKNBaHui

@ HekBagpaTuuHbie doyHKLMM NOTEPD
— npobaeMHO-0pMEHTUPOBaHHbIE (3aBUCAT OT 3ajaum)
— B TOM uuncne pobacTHasi perpeccus
— MPUBOAST K pa3HbiM MeTogam, oTandHbeiM ot MHK
— B HEKOTOpbIX cnyyasx kK metoay HetotoHa-Padpcona n IRLS
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