Dodatky ke slajdim

Regresni model ve stavovém tvaru

Uké&Zeme pro regresni model 2. fadu

Stavovy tvar je
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Generovani z kategorického rozdéleni

Obecné plati
F(X)=u — X=F"1(u

Vzorec
y = sum(cumsum(f)<rand(1,1,’u’))+1;

Vysvétleni: Mame pf

F(y)=10.1, 0.6, 0.3]

Distribu¢ni funkce je ddna jako kumulativni soucet (ve Scilabu cumsum())
F(y)=[0.1, 0.7, 1]

Generujeme rovnomérné u=rand (1,1, ’u’)a hledame, kde plati

w<[0.1,0.7,1].
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Priklad: pro u = 0.653 dostaneme
q=1[1,0,0]

D 10,0/ +1=2

protoze u padne do druhého intervalu.

Tak dostdavame hodnoty 0,1,2. Pfidame +1 a mame 1,2,3.



Probability function
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Likelihood

Model: f (1|©)
Data: D = vy, 92, ,yn

Kdyz méame data chceme znat parametry

f(OID) < f(D|®) = f (Y1, 42, ,yn[O) =

f(y:|©) Ly (©)  (nezavislost)
——
Likelihood
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Odhad exponencialniho modelu

Model
f (yla) = aexp (—ay)

sou¢in modelu
f (la) f (y2la) = aexp (—ay,) aexp (—ays) =

= a’exp (—a (y1 +12))

odtud

I17 wila) = a"exp (—a Z y)

i=1

kde S, =>" yiak=n



Aposteriorni
flaly (t)) = a™ exp (—aSy)

s prepoctem

St =51+

Iit:/itfl—i‘l

se startem Sy = 0, kg = 0.

Bayes f (aly () o< f (yela) f (aly (¢ — 1))

t t—1
a' exp <—a2yi) =aexp (—ay,) a" ' exp (—aZyi)
i=1

=1

a formalné

a"™ exp (—aS;) = aexp (—ay;) a™ ' exp (—aSi-1)



Bodovy odhad (ML)

diaaﬁ exp (—aS) = ka" 'exp (—aS) — a"Sexp (—aS) = 0

k—aS=0 - a=—-=

n
Q| =



Apriorno
zvolime

faly (0)) = a™ exp (—aSy)
kde Sy je soucet apriornich dat a kg je jejich pocet.

Mame-li informaci, Ze asi a = 5, bude y = £. NejdFive volime silu apriorna (tfeba) ko = 20 a potom
So =2y =Kot =4

Potom 1+ = %O = % = % a a =5 (tedy odhad z apriorna odpovida nasi informaci).
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Podobné je to u celé exponencialni rodiny distribuci - napf.

Binomické rozdéleni

model

f (ylp) = @[)py (1—p™
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soudin dvou

obecny soudin (likelihood)
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. St

P = Nr,




Odhad nelinearniho stavu - priklad

Model
T1p = exp{—T14-1 — Toyg_1} + U +wy
. ~~ J/
g1
Lot = T14—1 — 03Ut +’w2;t
|
g2
Y = Top + Vg
Linearizace

g1 =exp{—x1 — 22} + uy

go = 1 — 0.3u

/ [391 og

B0, Oz 1 = [—exp{—x; — 2z}, —exp{—z1 — 22}]

/ g2 092
=11
{le 8@1 [ ’ 0]



Plati

o[ ] <[ owtnah —orin=a)

Vysledny model je
vy =My, 1+ F+w,

yr = Axy + v
kde A =0, 1]

Program

[xt, Rz, yp| = Kalman(zt, yt, ut, M,0, F, A, 0,0, Rw, Rv, Rx)



Rizeni s regresnim modelem
Regresni model pievedeme na stavovy

ajt:Mxt—l‘l'Nut‘l'wt

/
se stavem x; = [Yy, Us, Yo—1, Ue—1, " " * Yeent1, Ut—nt1) -

Penalizace




Podle Bellmanovych rovnic ¢}, | = a:;RHlxt

FE [m;Rtth + $;th|ut, d(t — 1):| =F |:$;U$t:| =

kde U = Rip1 + Q

= (Mz_y + Nu,)' U (Mzyy + Nug) + p =

dosazen model

=a, MUMz, 1+ 2u, NUMz,  +u, NUNu, + p =
C B A

doplnime na étverec

= u;Aut + Qu;A A'Bx, + :U;_lS;AStxt,l—l—
St



‘l‘iB;_lCl't_l — .T;_lS;AStﬂft_ll—{—p =

Tr—1Rexe 1

= (w + Siwi—1) A (uy + Spxi—1) + x;,lRtxt—l +p
a minimalizujeme

Optimalni fizeni u; = —S;x;_1.



Zobecnéni

se stavem x; = [y, U, Y1, Ut—1, * - -

(e — 50)° + wu? + X (uy — up)’

’
x,Qxy

1].




Konstrukce

[yt, Ut, ytfhutflayth,uthal]

Yt 1 —1




Penalizace (podrobné)
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J = (g — 1)+ wup + A(uy —uy 1) =

= th — 2us8; + sf + wu? + /\u? — 2 w1 + )\u?_l

Yty Uty Yr—1, Ut—1, 1

m 1 0 0 0 -—s
Uy 0 w+A 0 =X

Y1 0 0 0 0

U1 0 -2 0 X 0
1 [ - 0 0 0 s |




Stfedni hodnota
E \z,x|ug, d (t — 1)} = E [(Mzi1 4+ Nug 4+ wy) (Mzi_q + Nug +wy)| =
= (Mzy_y + Nuy) (May_1 + Nug) + 2 (Mzy_y + Nuy) E[w] + E [w;wt}
= (Mx,_y + Nu) (Mzy_y + Nu,) + E [w;wt] =
<x;_1M' + U;N’) (Mzi—y + Nug) +r =
=, M'Mz,_ + 2z, \M'Nu, +u,N'Nu, +r

Doplnéni na ¢tverec

formula (2 + a)® = 2% + 2za + d®

9 9 m m\ 2 m\ 2
" t+armtc=x +2x—+<5> —(—) +c=

2 2
m 2 m 2
1(“3)/{0— (5)1
square reminder

- ve vektorech
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