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Beryn

AHAJIBYETLCA npodIema eudOpy HaAuUKpauwior
Mooel 00°ckma B YMOBAaX HEMMOBHOTH
iH(opMaii:

— HEBEJIUKUHN OOCAT TaHUX

— HEBIJOMHM XapakTep 1 PIBEHb LIYMY

— HETOYHHM CKJIAJI pEJICBAHTHUX (DAKTOPIB

— BIACYTH1 OOMEKEHHS Ha ITapaMeTpu MOJIEI1

— HEOJHO3HAYHHUM BHOIP €(PEKTUBHOTO

KPUTEPIIO CTPYKTYPHOI 14CHTU(IKALII]



IlocTaHoBKA 3ada4i

BHOOPY HaWKpaIllol MOAEI, JIHIMHOI 3a MapaMeTpamMu

1) BuOipxka W=(X|y), dim X=nxm,
dimy=nx1, rank X=m

0 (0,

2) y=y+¢§, y=Ey=X06,
3) E€=0, E&&!l =670,

4) MuoxuHa moneneit: 3, : ¥y, =X 0., s=1m

5) “ImeanbHuiA’” KpUTEPIA — JUCIEPCIS IIOMUIKHA MOJICIIL:

2 2
0 0

J(s)=E|y—y,| =E|y—X,6,




6) lucrnepcist IOMUIKH ITPOrHO3YBAaHHS:

A 0] 2 0,

Jp($)=Jp (s, X, Xp)=E\yr— Vgl =E|yr—Xg

XF iX, dlmXanF

7) Peanpumii kputepiii CR(s) >0

OnTvManbHa CTPYKTYPa IS 8i0HOGIEHHSL:
s’ =argminJ(s) (1)

s=1,m

OnruMaiibHa CTPYKTYpa ISl HPO2HO3YBAHHSL

5§ = arg min J 7 (s) @)
s=1,m




3aJIeKHICTH BiJl XapaKTEePUCTUK HEBU3HAYECHOCTI:

0 O ? o0
J(s)=ps, n,0%,6y, 1, X,X), X=X'X) (3)
00 O o
JF(S):¢F(S9n9GzﬂeoﬂyayFaXaXFaXaXF) (4)

BiacTuBOCTI AMcnepcii MOMUJIKHA MO

0

2
J(S)ZJb(S)+JV(S)=y—XS(9_S +025, és =E[¢§’S] (5)

J b(s) — cmpykmypHa, J V(S) — UWyM0o8a CKIag0Bl1
2
o

Tp(8)=J5(8) +I3(5) =y = X0, +ozt{(XZ X, )‘1 X?;XFS} (6)




PeKypeHTHI BUpa3u:

J(s+1)=J(s)- s+1:3s+1 +07 , X4l = [X x] (7)

a (04 T T
l9S+1: S+19as+1:x Dsya IBS-I—l:x DS)C
IBS+1
Jp(s+1)=Jp(s) =28, apbp +

_ T (8)
+92,btby +0° brbF

s+1

_ o —
XF S+1 [XFS xFS] Hs-l—l = PS 95+1]

o —
ar EaF(S):yF_XFS959

T —1 v T
bF EbF(S):xF_XFS(XS XS) sz



J(s|o?)

n=const

4C

02=O

0 ' :
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Puc.1. Jlucnepcist noMUIKK MOAENI SIK (DYHKITISI CKIaJHOCTI CTPYKTYPH § 3a PI3HUX JUCIIEPCIH IyMy
(Kpy>KeUKaMH BKa3aHO MOJIOKEHHS MIHIMYMIB KpUTEPito J(5), ICTUHHA CTPYKTypa BiANOBIIA€
CKJIQJIHOCTI S, = 3, 3arajbHa KiJIbKICTh perpecopiB m = 5)
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Puc.2. lucnepcis mOMIIKYA MOJIeN1 K (YHKIIISI AUCTIEPCIi IYyMY ¢ JJIsI CTPYKTYP P13HOI CKIAHOCTI
(KpyK€uKaMy BKa3aHO KPUTHYHI TOUKHU 3MIHU CTPYKTYPU MOJI€JI1, SKUM BI1JMOBIJa0OTh KPUTHUYHI

.o 2 : .
aUcnepcli o gp(s,s+1); CTplIKaMu O3HAYEHO excmpemans KpUTepiro J(s))



J(s,n)

Jlucnepcist TIOMUJIKH MOJENI K (PYHKIIISI CKJIaAHOCTI MOJIEN1 S Ta YKciia TOYOK N

J(n,s)

A

O2=const

5 4+—— A -]k - —

2n

3n

4n



MeToa KpUTHYHUX JUCIIEPCIA

Kpumuuni oucnepcii (KOOpaArHATH TOYOK NEPEMUKAHHS):
o (s,s+): J(o?|s)=J(c" |s+]), s=1,m-1 (9)

YMOBA OIITUMAJILHOCTI:

J,fp(s—l,s)>02 > J,fp(s,s+1) (10)

Kpurnuni qucnepcii gst J(s), J5(s):

iy (5,5 +1) =931 B (11)
ang q

~ 9P (12)

Gka(SS+1) 28, +IIBS+1 T
brbp



AHaJi3 epeKTHBHOCTI KpUTEPIiB
Knac xputepiis:
CR(s,n) = pi(s,n)V(s,n)+ p, (s,n)6>

Kpurepin Mannoy3a:

C,(s)= RSS(S)+2&2S (15)
Kpurepiit Akaike:
n+s
FPE(s) = RSS(s); (16)
n—s

Kpurepiii perynsipaoctt AR(s):
2
(17)

A (12 A
AR(5) = yg = Pas|” =|vs — X 5,4,
W=(A"B"), A=(X4.y4). B=(Xp,yp).n=ny+ny



KputnuHi gucnepcii:
oep(s,s+) =0f,(s,s+1)=2(57 —0°) (18)
GI%PE(S,S +1) = a,fp (5,5 +1)x

1I2(n—s)(ks*+1)—n,us_ (19)
| (n—s)(n—s-1)

1
1+ pj

X

GﬁR (s,s+1)= Glzp (s,s+1) (20)



IpukaaaHi 3aga4i Teopil
MO/ICIIOBAHHS B YMOBaX HEBU3HAYCHOCTI

30i1bUteHHA KLIbKOCMI MOYO0K
G]%p (n+1,m—-1,m) = lep (n,m—1,m)+ gpz (n, m)&ém (21)

Acumnmomuynuii anaiz
AcumnmomuyHa He3MIUeHIiCmb '
—0 . . T/—0 . . -
s" =5, IimJ(s7)=lm J(s,) (22)
n—»0o0 n—»o0
HeoOxiaHa i 10CTaTHSI yMOBa:

2
Ty (n,s,s +1)T> 0 . (23)

. —
CunbHa peryisapHicts: im — X nT X, =H
n—w N



Ilhanyeanna ekcnepumenmy. Y MOBA ONMUMATIbHOCHL

21T T 2 4
pPrXTX=X X, pt£0 (24)

Mooenrosannsa 6 HemouHOMY Kaacl CMPYKHLyp
X#(X:X), y=+X6, (25)
HeBu3zHaueHICTh, €KBIBAJICHTHA J0OJaTKOBOMY IITYMOBI

OnmumanvHicmey iICMUHHOT CIMPYKIYPU

2

(m 1 m) 90771[87}1 = 0 IBWZ Z— (26)
‘90m

T T T —1
/Bm:x X=X Xm—l(Xm—le—l) Xm—lx



lJIOCTPAaTUBHUM NNPUKJI A

y=a+bt+<&,t=1,n, m=>2
KputrudHe yucao To4ok auasa b :

1 2 A v 32
—n(n—l)(n+1)=0 =c§, n z3c§

12 b2
KpUTHUYHE YUCIIO TOYOK I 4 :
n(n —1) _ 02 é 9) % )
— _Z_Ca . n = c,
2(2n +1) a

bamaHcoBe CIIIBBIITHONIEHH A
(lIHAuKaTOp IHPOPMATHUBHOCTI):
2

r*(n) = =%(n+1)(2n+1)

a
52



3aJ1€KHICTh KPUTHUYHOI JIOBKUHHU BUOIPKU
B1J1 PIBHSI IIIyMY



KoMO1HaTOpHO-CEICKIIMHUI
AITOPUTM
[TOJIIHOMIAJIBHOI CKJIQTHOCTI
IJIs1 HOCI1AOBHOIO HOIIYKY
OIITUMAJILHOI MOJIE]
(pe3yJIbTaTy HOBHOI'O IIEPEOOPY)
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Puc. 2. O0csr nepedopy mojenei
Ha KO>KHOMY €Tarll

Puc. 3. /lianma3oH 3MiHU 3HAYCHb
KPUTEPIIO PETYJISIPHOCTI HA KOKHOMY

etamni npu m=11
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Puc. 1. 3ajie:kHICTh KUIBKOCTI MOPIBHIOBAHUX MOJIEIICH

B1J] YMCJIa 3MIHHUX
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[Top1BHSAHHSA €()E€KTUBHOCTI
3aCTOCYBAHHS PETPECIMHOTO aHAIII3Y
ta MI'YA 1151 mpOrao3yBaHHS
€KOHOMIYHHUX ITPOIIECIB
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T \

Puc. 1. IlopiBusanHs Tounocti moaeneid MHK (V1) ta MI'YA (V2)
00csiTy BUPOOHUIITBA JIETKOT IPOMUCIOBOCTI
(CTpIIIKaMu B1JI3HAYEHO MTOYATOK 1 KIHEI[b €K3aMEHallliHO1 MOCI1I0BHOCTI)
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Puc. 2. IlopiBHSHHS pealibHOTO nepediry 1HQsALli Y Ta ii OLiHOK,
oaepxxannx 3a MHK (V3) ta MI'YA (V4) (cTpiakaMu BiJI3HAYEHO
€K3aMEeHallliH1 TOYKH)



3AJIEXKHICTh EOEKTUBHOCTI
[MPOrHO3YBAHHS
[MOJATKOBUX HAJIXOJDKEHD
BIJT JOBXXUHU CTATUCTUYHOI

BUbIPKHW
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Puc.1. Sxicte nporno3yBanHs 3a mojewto (1) (14 Touok HaBUaHHS)
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Puc. 2. Sxicth mporuo3zyBaHHs 3a MoaeuTo (2) (18 Touok HaBUaHHS)
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Puc. 3. fxicth nmporuo3yBaHHs 3a Moaeiniio (3) (29 Touok HaBYaHH)



