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Spatné podminéna soustava rovnic

8X+93y =061
3Xx+20y =23

‘ det(x) 61x20-53x23 _}_1
det 8x20-53x3 1

X=y=1



Spatné podminéna soustava rovnic

8X+53y =061
Xx=y=1
3X+20y =23
3x+20y =23
(8+5)X+53y=61 1 - 1+23¢

X

3x +20y =23  1+20¢

Y = 1420z



Linearni regrese

Uvazujme nahodnou veliCinu Y, ktera zavisi na proménneé x

yzzjajfj(x)+e, e ~ N(0, %)

... Zavisle proménna (nahodna velicina)

... nezavisle proménna (neni nahodna velicina)
... souradnicova funkce

... chyba (nahodna velicina)
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Vice nezavisle proménnych




Linearni regrese

Uvazujme n experimentalnich dvojic (X,Y;), 1=1..,

Vi = fi(%)+a, fr(x%)+e , e ~ N(O,Gz), 1=1....n

Metoda nejmensich ¢tvercu

D(&y,8,) = Z(Yi —a T (x)—a, T, (Xi))2 —> Min
i—1




Linearni regrese

o0 0d =
09y aaz
Ca=b

Cik =C = Zf(x)fk(x) bk—Z)ﬁfk(X) k=12

=4, +26VcV, & Jq)(al’aZ)

- Cov(a;,ay) c K
5°cl =Cov(a;,a), p; .

= JCov(a;,a;)Cov(a,,a,)  Joligk



Multikolinearita

Vliv ,skoro existujici” linearni vazby mezi
souradnicovymi funkcemi nebo proménnymi x

y =a f,(x)+a,f,(x)
a i (X)+a,1,(x) =0, xe(X,%,)

f,(x) =B 1,(X)

Takto NE !
2
y=a, +a,X+ax"+a,Inx

In X = B, + B, X+ PaX°



Multikolinearita
Inx =B, +B,x+P.x°, xe(300,400)

B, =4,348+0,012, B,=(5759+0,069)x10"°, PB,=—(4,127+0,098)x10°°
c=184x10"*
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Multikolinearita
y, =Inx +8x, &% ~N(0;1x107*)

2
Vi =8, +a,X% +ax" +a,Inx

a, 4,064+0,583 10,457+102,651

a, (7,612+3,348)x103 | (16,096+135,888)x1073

a, (-6,94144,780)x106 |  (-1,302+9,740)x10°

A, ~1 -1,474+23,605

o 0,0095 0,0089 0,0092
y(100)/y(600) | 4,605/6,397 4,738/6,115 5,147/5,999




Multikolinearita

Y =a, +a,X+a,x° +a,Inx

7 T T I
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2
——a tax+ax +a,lnx
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a, +ax+ax
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Priklad 1

[G =—a I InT +a, +a3T]

H :G+TS:G—T(@j =l +a,
p

ol
-2
oT

f,(T)==TInT £,(T)=1 f3(T)=T

P

Modelové hodnoty: a, =1, a, =100, a; =5
G=-TInT +100+5T



Simulovana exp. data:

Gy =G +8G

0G ... generator sady
nahodnych Cisel
N(u=0;0=0,4)
(Compaq Fortran)

Priklad 1

T(K)
330
333
336

-G,
163,70
169,11
174,55

exp_1
163,37
169,65
174,76

202,45
207,33
213,06

247,79
253,64
259,08

exp_2
163,31
168,62
175,21

201,97
208,51
213,41

247,54
253,43
259,88

exp_3
163,86
168,90
174,02

202,10
206,81
213,13

247,41
253,00
259,18




Priklad 1
D = Z[ i —a(-T;InT;)-a a:_,,Ti}2

Tab. Il. Vysledky linearni regrese
sada ay a, ag G H,(280) H,(260)
1 1,11148+0,63 58,494 +224 5,7713+4,34 0,41 369,71 347,48
2 0,72587 £0,73 197,74 +259 3,1144+5,02 0,47 400,99 386,47
3 1,32581+0,71 -14,207 +253 7,2358+4,89 0,46 357,02 330,50
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Priklad 1
-~ Z[ i~ TInTi)_aZ_asTiT+i[Hi—alTi—az}z

Tab. 1. Vysledlw simultanni korelace
sada a, a, as ¢ H_(280) H,_(260)
1 0,97941+0,05 105,577+13 4,8631+0,31 0,38 379,81 360,22
2 1,00308+0,06 99,168+15 5,0202+0,37 0,45 380,03 359,97
3 1,01797x+0,06 95,129+15 5,1199+0,37 0,44 380,16 359,80

H g0}

460 -

440 |

—a—H3

420 s 1 s 1 s 1 s 1 s
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T (K)




Priklad 2

Vyhodnoceni teplotni zavislost C,,,, pro FeAs
z meéreni relativnich entalpii H (T )-H, (T,)

C
Com=A+B-T +_|_—2

B 1 1
Hu(T) = Hm(To) = A(T —TO)+E(T2 —TOZ)—C(?—ﬁ}



m

H_(T)-H_(298) [kJ.mol"]

Priklad 2

=1
75
70 FeAs
o5 C_=A+BT+C/T
pm

60 -
. VP + VP

A =-9.988 A =32.696
%1 B =0.0757 B = 0.0411
454 C = 6,459E6 C = 4,807E5
04 8=236,08 5 =2458
35
S0 C,,(298) = 50,36 J.K".mol"
25
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Priklad 2

C
Com=A+B-T+—+D-T?

-|-2

A 37,38142,066 -9,523 +4,861 25,307+88,436
B (36,54+3,03)x103 | (75,28+4,03)x103 | (18,93+142,92)x10?
C (6,395+0,662)x10° | (3,581+7,166)x106
D (2,423+6,141)x10°
o 0,179 0,026 0,027
C,m(298) 48,28 84,87 73,39
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Priklad 2

- =A+B- T+=+D.T2

-|-2

| 84 .47 FeAs

173,39

4 A+B

A+B+C
- A+B+C+D
148.28
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Abychom z nasich vysledku méli radost ...

© Souradnicové funkce pro regresi vybirejme
uvazene.

© Kde je to mozné provadéjme simultannf
regresi relevantnich dat (nutnost vazit !!!).

© Budme ostraziti pti extrapolaci mimo rozsah
vstupnich hodnot x.

© Nebojme se statistiky, nebot jeji spravné

pouzivany aparat nam radu ,problemu*“

muze predikovat Ci nasledné vysveétlit.



Dékuji za Vasi pozornost



