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Model je: BEOD1y=b1"exp(-b2/(B801x+b3)) (BS.sta)
Lav.prom..BB01y oy x
Ztratova| bl b2 ; Prubeh
foikea iteraci
337. 18?5! 300.0000 100.0000 50.00000
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66 196? 279. 1444 127. 1813 35. 92450
66.1967  279.1457 | 127.1837 | 35.92597
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Model je: B801y=b1"exp(-b2/(BE01x+b3)) (BS.sta)
Zav.prom.:B801y ,
Hiadina spolehlivosti-95.0% ( alfa=0.050) Nalezené

Odhad | Standard | t-hodn. | p-hodn. odhady

chyba sv=71 | e VIEL

27914571  4.2461| 657422  0.0000) 270. 5?93 287 6121 !
(127.1837  6.8380 18.5996) D UDUO 113. 5492 140.8182

4.3635

35.9260 82332 00000 27.2253 446266

Model je: BBOTy=b1"exp(-b2/(BB01x+b3)) (BE.sta)
1 ANO Zév prom :BB01y
| VA 1 . 2 3 4 5
AE Soucet ctvercu SV | Primémy ctverec | F-hodnota | p-hodnota
I Regrese 1983766.14201  3.0000 B61255.3807 10714.0944 00000
A Rezidua 4382 71.00000 B1.7
| Celkem 1986148 74.00000
| Opraveny soucet 324195 73.00000 , ‘
(| Regrese vs. Opraveny soucet 1983766 3.00000 B61255.4 14890 0.00




Model je: BBO01y=b1*exp(-b2/(BB01x+b3)) (BB sta)
Zav.prom..BB01y

Model je: BBO1y=b1"exp(-b2/(BB01x+b3)) (BS. sta)
Zav.prom.:B801y

Pozorov. | Predpovédi | Rezidua Pozorov. | Piedpovédi | Rezidua
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1017000  102.48% -0.7836 ‘ 203.2300 1986616  4.5684
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1306800 1365815 -5.9015 ] 2248200 2076610 17.1590
1405800 1365815 3.9985 2080300 2139234 58934
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1421500 1453671 -3.2171 2033000 221.4149 -18.1149
1398100 148.2272 -8.4172 2097000  223.4005 -13.7005
1532200  156.1458 -2.9258 2339000 2250092  8.8908
1457200 1597691 -14.0491 2242000 2261365 -1.9365
1611000  160.9314  0.1686 2347000 227.8304 6.8096
1741800  169.1633  5.0167 231.0000 2300792 0.9208
1730000 1691633 3.8367 2443000 2317763 12.5237
38| 1735400  169.4960  4.0440 ‘ 2424000 2351159 7.2641
1788600  171.1305] 7.7295 0| 230.7700  236.0751  -5.3051
17766800 1714517 6.2283 2425700 2377294 48406
17373000 1720885 16414 [ | 2321200 2383000 -6.1800
159.9800 1736491 -13.6691 2420000  239.8347 21653
161.2900  173.6491 -12.3591 2467000 2422023  4.4571
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Model: BE01y=h1%exp(-b2/(BE01x+03))
y=(279.146 ) exp(-(127.184)/(x+(35.926)))
68
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Model B:

Zakladni visledky I

Bl Odhadovana funkce I
Funkes: B80T ay=h1-(b2/(B801 x+b3)
’ BB Moinosti '| K testovani druhého regresniho
modelu je zavisle proménna
Model je: BE80lay=bl-({b2/{BS0lx+b3}} B801y predem zlogaritmovana
Podet odhadovanych parametria: 3 do tvaru B801lay.
Ztrat. funkce : MHNE

Zavisla proménna: BE01ay
Nezavislé proménné: B301x

Celé pripady wvynechany u ChD

Podet platnych p¥ipadi: 74

Zakladni visledky l Detailni vpsledky | Prehled | [%

Metoda odhadu: l Levenberg-Marquardt :_I Storna I
[®] Moznostiv |

PR AnalSk.

Model je: BE01ay=b1-(b2/(B801x+b3)) (BS.sta)
Zav.prom..BB01ay Nal né
Hladina spolehlivosti:05.0% ( alfa=0.05 ' o c£€NE

Odhad | Standard | thodn. | p-hosr 09 Nady i

chyba | sv=71 | Mez | Mez

5.6372! 0.0181 310.7856 0.0000 56011 56734
130.1852|  5.3850 24.1755 DUDUD 119.4478 1409226 |

374965 22205 16.88G4) 0.0000 33.0689 41.9241 |0
I s [ e | e || |




M —

m*r‘?sledky: B8.sta : ;"?‘ - | X

Model je: BS80lay=bl-{bZ/(BS0lx+h3))

Zavisla proménnd: B801ay MNezévislé proménné : 1
Ztrét. funkce: nejm. ctverce

Koneé. hodn.: 26989243

Podil rozptylu vysvétieny modelem : 99056347 R =.99526553

B2

Zaklad |Detailni vjusledkyl Rezidua | Plehledl fm  Vipodet

I
Souhm: Odhady parametri I Okénka nabidky viech Stormo I

T e P | forem vysledkd outputu ) Moinostivl
(odhady, rezidua,

Historie iteraci I iterace, ANOVA, grafy a W AnalSk. I
| - detaily).

Analyza rozptylu

FroloZ, 3D funkce & pozor. hodhn. I

Model je: B801ay=b1-(b2/(B801x+b3)) (BS.sta)
Model je: BB01ay=b1-(b2/(B801x+b3)) (BS.sta) Zav.prom.:B801ay

Zav.prom.:B801ay Pozorov. | Predpovédi | Rezidua

Ztratova | bl b2 b3 1 [30754671  3.157341 -0.0818?4-I
funkce 2 [ 3124565  3.157341 -0.032776
41.3095210.100000 0100 3 | 3104587  3.157341 -0.052754

767753 5512867  52.293 ?180- 4 | 3442019 3291397 0150622

561747 5059527 230.122 -104818 B 5 | 3801985 3649558 0.152427

5.35720 4.846352 1195.912 4102385 | 3700535 3679450 0023086

5.34386 4.893125 1198.242 36397 B I= | 3517011 3889691 0.027320 -
5.342858 4.901956 1202.400 27091 B 5 | 3 547591 3.889691 -0.042099

5.34232 4.909038 1203.266 24483= 9 | 3951820 4.039792 _0_087972=
5.3401 19265 10| 4.150567  4.149335 0.001233

5.334. Tha 8826 B 11 | 4 113003 4 149335 N mma?==
5.3101 PrUbeh 5755= .

5307 = ’ 2543

5.034! IteraCI 1941= ReZIdua ke

4.914; 1661

461236 5622829 1207.777 1155 StﬂtlSthke analyze

4.03097 6.009507 1207.733 GASIMML L |/ 4.2i02i0]  4.440251| -U. | /5000 EEEEESEREE
3.15688 6.328020 1207.392 s70 4 455509 4479988 -0.024478
2.98753 6.831202 1205.667 356 4519657 4479988 0089670
237962 6.879099 1167.226 375 4527209 4547778 -0.020569
2.23823 B.686591  934.892 4622027 4624084 -0.002056
2.01229|6.417415  625.358 231 4633758 4624084 0.009674
1.84663 B.344213 563.848 4700480 4669281 0.031200
1.18691 5572101 81.362 4872752 4.911946 -0.039194
0.51952 5.635065) 129.018 5045353  4.931601 0.113757
0.51951 5.637207 130.176 5025195 4931601 0.093594
0.51951 5.637226 _130.185 4956883 4974694 -0.017511
4.940284  4.994325 -0.054040
5031875 5.046807 -0.014933
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BS01ay

Rezidua

Model: BE01ay=b1-(h2/(BB01x+h3))
y=(5.63723)-((130.185)/(x+(37 4965)))
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Uloha C8.02 Parametry zdvislosti tenze par
vody a dodekanu na teplte
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Odhadovand funkee: I oK I

Storno

CE02ay=exp(b1-(b2/(C802ax+b3)]

Zadany -
regresni model = Dtevii
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STATISTICA Cz - PS 1* - [Model: C802ay =exp(b1-(b2/(C802ax +b3)))] - [PS 1* - Model: €802ay=exp(bl-(b2/(C802ax+b3)))]
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160 . . . . . . — model
2lelx]
140 - Zékladhi nastaveni | oK

Stomo
B Moznosti v

Bl Odhadovans funkce

Funkce: C802ay=exp(b1-(b2/(C802ax+b3]))
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I _
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- 80 F =l [ Zobraz prom 15
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Odkaz na proménné islem nebo jménem: tj.: v3=b™vd nebo
O g0t : T 14
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Logické operdtory: pravda=1, nepravda=0; e.g.:
40 | Pikiad 1:  Porucha=exp(bd+b1*Pevnost) L=v57(0BS-PRED)™2
Piiklad 2: P(a: 2 1 1
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Uloha C8.03 Z&vislost moldrni tepelné
kapacity plynné siry na teploté
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L e i Model: C803y=b1+(b2*C803x)+(b3{C03x*C803x))
(R Model: Ca02ay=exp. i
B g Coozbymerp Yy=(17.865)+((.585€-3)")H(-1653e2)(x"X)) Nalezeny
G Model: C803y=b1-+( 19 2} ~ - y
' EIRE model
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Uloha C8.04 Parametry Antoineovy rovnice

= ro kZSIan sirovou a benzen .
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Uloha C8.05 Z&vislost moldrni tepelné
kapacity kyseliny dusi¢cné na teploté

Uloha C8.05 Zavislost molarni tepelné kapacity kyseliny dusiéné na teploté Zavislost
moléarni tepelné kapacity y [J. K. mol"'] na teploté x [K] je dana
v By v B s Bt o
Uréete odhady B,, B,, B; a B, pro plynnou fizi kyseliny dusi¢né z piesnych
a z experimentalnich, tzn. zaSuménych dat, kdyz velikost Sumu ¢ili nahodné chyby
je piiblizné 0.001. Adamcova (1989) publikovala pro piesna data odhady parametru b,
= 91.826, b, = 0.00627, b, = 1.76110, b, = -9480500. Jsou vaSe nalezené¢ odhady
spolehlivéjsi? Jak se posuzuje kvalita nalezenych odhadti parametrii? Jak posuzujete
kvalitu dosazené tésnosti prolozeni?
OData: Teplota x [K], molarni tepelna kapacita y [J. K. mol™].
1. ¢ast: simulovana data bez Sumu:
X y
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2. ¢ast: data s nahodnou chybou okolo 0.001:

x Y
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fAll STATISTICA Cz - [PS 1* - Model je: C805ay=b1+{b2*C805ax) + (b3*C805ax*C805ax) + (b4/{C8 (List2)]
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{STATISTICA Cz - [PS 1* -

Model je: C805ay=b1+(b2*C805ax) + (b3*C805ax*C805ax) + (b4/(C8 (List2)]
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Uloha C8.06 Parametry teplotni zdvislosti
Ostwaldova absorpcniho koeficientu s
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Uloha C8.07 Parametry teplotni zdvislosti
rozpustnosti sadrovce

ATISTICA Cz - [PS 1* - Model: C807y=exp(b1+(b2/C807%)+(b3*(Log10(CB07x))))]
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Uloha C8.08 Odhad tii parametrti
rozsireného Debyeova-Hiickelova vztahu
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Uloha C8.09 Disociaéni konstanty a moldrni
absorpcéni koeficienty éastic kyselmy HL
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Uloha C8.10 Disociaéni konstanty a moldrni
absorpcéni koeficienty castlc kyseliny H2L
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e y=((.366285)+((1.0671)*107((9.83519)-)) +(.019719)*10((9.83519)+(7.58878)-2*
o —— x)))/(1+(10"((9 83519)—x)) +(10A((9 83519)+(7.58878)-2*x)))
1.0
[t reorese (PO e I‘)Iq15 Nalezeny
Zékladhi nastavent | oK € model
Bl Ochadovans fukce | I stomo__|
08} =
=3
% =\zhéna
06t ﬂ
2| & Zobiaz prom
> =
< : FN i = < [§
‘9 0.4 | osan 2 i ‘ihmmhjmemm . nebo
0 na ns ]
O L
e
vw nda=0; eg.
5 5 I*Pevnost) L=v5*(0BS-PRED)Y™2
02 | 48
1
00F ° 4
02
3 4 5 6 7 8 9 10 1 12
C810ax
4 » | 28 Model CB03ay=(b+{b2"10"(b3-Ca03ax))/(1+10°(b3-Ca03ax) | (5 Model C810ay=(b3+(b4"10"(b1-C810a)) #b5"10(b1+b2:2°CB10ax (2 Model: C510ay={b3+{b4*10°(b1-C810ax) +(b5"10"(b1+b2:2°C810ax |_
[ [[ Viast regrese (MNE_.
[#BC [123 [Z52N

Pfipravena
Al

2 x

Odhadovana funkce: | 0K I

C810ay=(b3+(b4*10°(b1-C81 0ax)) A
+{b5*1 |‘|“"'|‘t.1 +|:.2 2*C810 |.3;;||| -'|’1 +|‘1 0°(b1-C8H "'l Storno
FF  Oteviit

10ax] 1+52-2°C810
Ulozit jsko

;I [@d Zobraz prom

-:1..

Zadani modelu




Uloha C8.11 Odhad tfi disociaénich konstant
sulfoazoxinu analyzou A-pH krivky

STATISTICA Cz - [PS 1* - Pfedpové&zené hodnoty versus rezidua]

=l8lx|

“ oubor Upravy Zobrazt Vioft Formét Statistka Grafy Méstroje Pracovnisedit Okno Népovéda =18 x‘

| B SBR| % B S| x| #8 pidat dosedi ~ pidat do protolols - 2y | @ N2 ,|
|[Eheminosns. ]9 & [EEEE|# @cde hdrdeg Xy @88~ @)% %|na.
&IPS+
43 Nelinerni odhad (L o 3 2 A
2 S b e manes Predpovézené hodnoty versus rezidua
] 0.012 T = —— :
G Model: CB10ay=(63- L alx 2l=[x]
[t —— S x
fodel e: Ca11ay=(t 0.010 ¢ 0 (o] sboh -
5 Normélni pravdépodc Wl Do al | S0 |
G5 Fredpovizen hadnc Funkee: CB1aye(bi+(£5°10°(61-CO1 1) [ Motmost ~
0.008 | & v
D ymechina,
@ Celé piipady
0006 [ Ga ’7(‘ Nahradit
pitimérem
0.004 r L2
s i
2 0002} 11 sy
0 2
o
0.000 10g
86
-0.002 |
-0.004 5
1
-0.006 |
-0.008
0.0 0.1 0.2 03 0.4 0.5 0.6 0.7 0.8
Predpov. hodnoty
% | [T Modeli: CBT1ap={54+(65°10 b1-CB1 1) #0610 (6162 2 CE1.. | (59 Nomal prava i g eadul G P [ <Dl
[ [P Viastni regrese (MNE...
Pfipravena [ABC [123 [Z52N
@sat| @O OOBOSH AN | %Tulalcummandev&.ﬂ-ml (3] Microsoft PowerPaint - ... | i7\}|smnsn|:»c=- [PS... Y CB10-Malovéni | € zoner Photo studio 8- E.. | [« 2@ 1059 am

2|
Ddhadavana funkce: | 0K I

C811ap=(bd+[b5*10"(b1-C811ax])
+b6*10°(b1+b2-2*C811ax))+(b7*10" (b1 +b2 Stomo
+b3-3*C811ax)))/(1+(107(b1-C811 ax)) =
ax)|J/(1+(107] ax)) B v
UloZit jako

+(107(b1+b2-2"C811 ax]}+(10°(b1 +b2+b3-3
;I Zobraz prom

ffl0dhadovana funkce: List2

Zadani modelu




Analyza environmentalnich,
potravinarskych a
zemedelskych dat dat

Ulohy E8.XX

v uéebnici

M. Meloun, J. Militky: Kompendium ......, str. 800

Software STATISTICA




Uloha E8.01 Uroda ovoce v zavislosti na stafi
ovocného stromu

Z2Kladn vsledky |

(S| Ddhadovana funkce | Stormo I
Funkce: E801y=b1*b2"EB01x) % E Mosnost 'I

Zadani modelu
s || D v

Model je: ES0ly=bl*(bZ~E801lx)
Podet odhadovanych parametri: 2
Ztrat. funkce : MHE

Zavislé proménna: EBD1y
Nezdvislé proménné: ES01x

Celé pripady wynechény u ChD

Podet platnych pripada: 1z

Zakladni whsledky | Detaini visledky | Prehled |

Metoda odhadu: ILevenbergMarquardt LI Stomo I
k [®] Moznostiv |

Model je: E801ly=bl* (bZ2"~E801lx)

Zavisla proménna: ES01y Nezavislé proménné : 1
Ztrét. funkce: nejm. ctverce

Konet. hodn.: 8.39838971

Podil rozptylu vysvétieny modelem : 93316931 R =.96600689

Zaklad IDetaiInf v_t}sledky] Rezidua I Pfehledl

Souhm: Odhady parametrti I Stono I
“ —
il Predpoveédi, rezidua, atd. | E Moznostiv l
il Historie iteraci |

Analyza rozptylu I Proloz. 2D funkce & pozor. hodn. I

[EE2. Proloz. 3D funkee & pozor. hodn. |




Model je: EB01y=b1*(b2*EBD1x) (ES)
Zav.prom..EB01y )
Hladina spolehlivosti:95.0% ( alfa =0.050) Nalezeny

Odhad

Standard
chyba

t-hodn.
sy=10

p-hodn.

model

0.505093

WU U U o

Model je: EB01y=b1*(b2*ES01x) (EG)

Zay.prom.:EB01y

Ztratova b1
funkce

b2

20.14307

(e MRt i RS I TR R SN

0

=
(o}

—_—
-

-
]

—_
(]

—_
e

—_
(8]

—_
(a3

16.52185 1.612791
16.83536 1.630933
16.66322 1.666216
16.32309 1.732998
15.66492 1.852989
14.31266 2.070702
11.64534 2428751
5.06446 2.690242
6.55128 1.817298
5.36230 1.509253
470088 0.877424
3.43541 0.579977
290932 0.495954
289500  0.505052
289800 0.505093

0.100000

0.100000
0.926540
0930453

0.936005
0.952095
0976781

1.020059
1.090256
1207013
1329783
1420038
1575042
1759403
1.853654

1851629

1651631

1 0.136641) 3.69548 0.004132 0.200637 0.809549
1851631 0.110708 16.72541 0.000000  1.604959 2096304

Model je: EBO1y=b1*(b2*E801x) (ES)

Zav.prom..ES01y

Pozorov. | Piedpovédi | Rezidua
1 | _2.000001 173173 0.26827
2 | 3.00000 1.73173] 1.26827
3 | 2.00000 3.20853: -1.20653
4 |10.00000 1099370 -0.99370
5 | 5.00000 593731 -0.93731
6 | 3.00000 3.20653 -0.20653
7 | 1.00000 1.73173| -0.73173
8 | 4.00000 3.20653 0.79347
9 | 7.00000 593731 1.06269
10| 6.00000 593731 0.06269
11| 3.00000 3.20653 -0.20653
12| 12.00000  10.99370 1.00630




Model: E801y=b1*(b2"E801x)

—_ * Nalezeny
y=(.505093)*((1.85163)x) y
model
12 /
10 /
8
>
=
&
m 6
4
2
0 Lttt et + + + + + +
1 2 3 4 5 6
E801x
Funkce: |1 v] Pfidat novou funkci I Odstranit I | oK I
Definice = = I
orno
Typ: lFunkce by ~| Do sezhamu l Sezn. funkci |
IV Priwvodce funkcemi
Y =|y=[.50509276538507)*([1.8516314740465) " x]
I Pousit vipocty ovladace udalosti
Rozsah X
Minirnumm: lpodle osy 'I Hodnota: IT
b azirnumn: Ipodle osy vI Hodnota: Il:l
Céra
v |\Vzor ......... ile Rozligeni: lNormélni _:l
Prifazeni osy
IOsaY vI * Vievo 7 Vpravo ¢ Ylaston I vl
Styly... |

Styl: I@Atributy prokl. 1. grafu [zménéno] LID

MozZnosti grafu... |




Uloha E8.02 Uroda ovoce v zavislosti na stafri

ovocného stromu

ZéKladni visledky | by

S| Odhadovana funkce | Stormo l

Funkce: E802ay=1/(b1+[b2*E802ax)) &) Mosnosti 'l
Zadani modelu

tts | | D v|

Model je: ES80Zay=1/(bl+(bZ*ES80Zax))
Polet odhadovanych parametri: 2
Ztrat. funkce : MNE

Zavisla proménna: ES02ay

Nezavislé proménné: ES02ax I

Celé pripady wvynechany u ChD

Podet platnych p¥ipadi: 41

Zakladni vysledky I Detailni vjﬁsledkyl PFehIedl

Metoda odhadu: lLevenberg-Marquardt ;I Storno I
B Moznostiv |

Model je: E80Zay=1/{bl+{(bZ*E80Zax))

Zavisla proménna: ES02ay Nezavislé proménné : 1
Zirét. funkce: nejm. ctverce

Koneé. hodn.: 6051 83662373

Podil rozptylu vysvétleny modelem : 85603722 R =.92468223

Zéklad | Detaii visledky | Rezidua | Prehed |

Souhrn: Ddhady parametrii

ik Predpovédi, rezidua, atd.

Historie iteraci

Analjza rozptylu Proloz. 2D funkce & pozor. hodn.

L__\/ Proloz. 3D funkece & pozor. hodn.

Stormao

[B] Moznostiv




Model je: EB02ay=1/{b1+(b2"EEB02ax)) (ES) .
Zav.prom.:E8D2ay 2L
Varovani: degenerovany vysledek, hodnoty oo uyo ciyoné

Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp.
chyba |sv=39 Mez Mez
0.004032) 0.000387  0.00  0.00 0.0032439| 0.004514

0. 000103 0.000000 0.00 0.00/ 0.000103 0000103
it | S | Model je: EG02ay=1/(b1+(b2*EG02ax)) (ES)

Model je: EB02ay=1/(b1+(b2"E602ax)) (EB) ﬁfﬁfﬁ :F?sorﬁﬁﬁwéda [Rezidua
Zav.prom..EB02ay 176.5800] 1625592 14.0208

159.0700  147.1530 11.9170
122.4100  147.1530 -24.7430
1283200 144.7243 -16.4048
1257700 135.8016 -10.0316
126.8100  132.4033 -5.5933
117.2900  128.5398 -11.2498
133.4900  124.8794 8.6106
128.8700  123.7209  5.1491
1100400  123.1419 -13.1019
111.1500 121.4369 -10.2869
1341200 118.7122 15.4078
99.9400  117.6506 -17.7106
1287000 115.0914 13.6086
1521700 1145902 37.5798
100.3600  113.1123 -12.7523
123.32000 112.6412 10.6788
114.4400 111.6843 27551
1312700 110.7448 205252
1151200 105.0222 10.0978
955200 1025767 -7.0567
94.9400 98.7378] -3.7978
119.2800 933687 209113
93 6400 95.1759 -1.5359
85.7300 91.5510 -5.8210
§9.2600  89.9938 -0.7338
88.5500]  89.6871 -1.1371
76.3100 86.4535 -10.1435
76.6300  B81.1428 -4.5128
90.5300 75.5686  14.9614
71.2800 72.2647 -0.9847
£6.6100 70.9068 -14.2968
75.0900 707162  4.3738
652600  68.6904 -3.4304
64.4800  67.1182 -2.6382
£1.8400 B6.7821  -4.9421
651900  65.7803 -0.5903
57.1000 £2.9593 -5.8599
52 6300 512339 1.4461

(U 47.0100 50.8406 -3.8306
0.000103 , 442300 50.0692 -5.7892

Ztratova b1 b2
funkce
6?2.3780_ 0.10000 0.100000
672.2188 -0.08474 0.093651
671.8708 -0. 38512 ' 0.083604
671.0803 0. 69420 0.070717
B69.3528 -D 93573 ' 0.0589332
B66.8368 -1.01931 0.054462
664.1417 -1 04389 0.053133
660.0192 -1.05621 10.052509
B653.1482 -1.06304 0.052173
10 |645.4971 -1.06647 0.052005
11 |644.7612 -1.06551 0.051884
12 |644 6845 -1.06309 0.051780
13 [644.6615 -1.05849 0051558
14 |644.6145 -1.04931 0051113
15 |644.5180 -1.03096 0050224
16 (644.3146 -0.99425  0.045445
17 [643.8599 -0.92084 0.0443858
18 |642.6974 -0.77401 0.037774
19 |635.3126 -0.48035 0.023547
20 |636.7303 -0.42183 0020?01
21 [631.8278 -D_.3El417 0.015009
22 |581. 4612‘ -0.06926 0003626
23 4?5 0665 -0.701964 0001188
24 [211. 9750' -0.00189 0.000290
251131.0602 0.00442 0.000070
26 ?9108[!: 0.00418 0.000096
27| 77.7941 0.00403 0.000103
28 ?? 7936‘ 0.00403 0000103
77.7936 0.00403

000 |~ D) || &= L) R -




E802ay

Rezidua

Model: E802ay=1/(b1+(b2*E802ax))

180

150

120

90

60

30

y=1/((.004032)+((.103E-3)*))

40

10 .......

10F

-30

. A W S N RO S A

50 feer S—  S— - o, — ——

P N T .5 B T o0 L

40 60 80 100 120 140 160
Predpovézené hodnoty



Uloha E8.03 Model vynosu urody cibule typu
WIS ve dvou lokalitach

Odhadovana funkce: I ~ OK I
ES03ay=1/(b1+[b2(E 803ax b3))l =] N e |
Zadani modelu =  Oteviit |

UloZit jsko |

Ll E Zobraz prom I

Odhadowana funkce: ‘odhadowand prom. = wyraz: napr.:
Platns operdtory: + = s < > >= <= <> = ¢
Odkaz na promanns Sislem nebo jménem:

t.j.: w3=b1™v4 n=bo

Model je: E803ay=1/(bl+(bZ*{ES803ax"b3))}
Potet odhadovanych parametri: 3

Ztrat. funkce : MHE

Zavisla proménna: ES03ay =

Nezavislé proménné: ES03ax

Celé pfipady vynechany u ChD

Podet platnych p¥ipada: 4z

Zékladni vjsledky | Detailni visledky | Prehled |

Metoda odhadu: ILevenberg-Marquardl ZI Storno I
[®] Moznostiv I

by AnalSk.

Model je: EB03ay=1/(b1+(b2*(EBDIFax b3))) (ES)

Zav.prom.. EB03ay

Hiadina spolehlivosti:95.0% ( alfa =0.050)  Malezeny

Odhad | Standard | t-hodn. | p-hodn. | woi sp. | ror. sp.
chyba | sv=33 Mez | Mez

b1 DDD2746| 0.000487 5.527074 0.000002 0.001741 0.003751

b2 0000033 0.000025 13[!9308 0.198093 -0.000018 0.000084

b3 |1.199126 0.155897 7.691793 0.000000 0.883795 1514457

0 ey e s i




Model je: EBD3ay=1/(b1+(b2"(EB03ax"b3))) (E8)  [Model je: EBD3ay=1/(b1+(b2*(ES03axb3))) (E

Zav.prom.:EG03ay Zév.prom..E803ay

Zf'l::'k‘::": b b2 b3 Pozorov. Pledpovédi | Rezidua
1 [862.3417] 0.100000 0.100000 0.100000 ggigigg- gggg% '12'322;
2 |8375463 0.030933 0.055475 0.001475 ' ; :
3 |7813357 0015598 0.040236 -0.058720 2216600 221.3676  0.3124
4 |667.9358 0.008683 0.028586 -0.121186 2219400 2035303 18.4091
5 |479.8917 0.002209 0.020562 -0.178619 197.4500) 2022603 -4.8103
6 |416.0384 0.001281 0.012299 -0.178491 1896400  191.3543 -1.7149
7 |370.6335 0.002237 0.008234 -0.102034 211.2000  189.0399 22.1601
8 |361.3014 0.002368 0.007578 -0.075256 1913600,  189.0399  2.3201
9 [346.5867 0.002318 0.006129 -0.027241= 156.6200  178.2370 -21.6170
10(314.4064 0.001704 0.004360 0.069568 0| 168.1200 1752034 -7.0834
112226865 -0.001076 0.003199 0.251362 M1 | 197.8900 1712669 26.6231
112 |185.5736 -0.001980 0.003055 0.270380 2| 15414000 171.2669 -17.1269
113 |137.9466 -0.003558 0.003040 0.314110 3| 153.2600 164.4937  -1.2337
15 [102.3869 -0.003513 0.001819 0.435440 -
16| 94.9746 -0.003128 0.001642 0.456575 g }ég';ggg mgigg‘f‘ gg'g?gg
17 | 94.1986 -0.002952 0.001561 0.465940 : 22 Lo
18| 93.4873 -0.002603 0001398 0483491 Q.| 144:5400  141.0506 3.4894
19| 927685 -0.002420 0.001319 0.493975 o | 191.3000°  139.6679  11.6321
20| 92.0534 -0.002063 0.001164 0.514077 9] 1305200  137.6628 -7.1428
21| 91.0036 -0.001725 0.001028 0.535454 1253000 1344136 -9.1136
22| 90.2089 -0.001582 0.000975 0545758 1] 114.0500  126.5841 -12.5341
23| 89.4770 -0.001302 0.000868 0.565016 2| 1163100 116.6556 -0.3456
24| 88.7088 -0.001137 0.000811 D.57781U=3_ 1207100,  122.6846 -1.9746
25 | 83.0299 -0.000821 0.000701 0.602203 4| 1341600 117.9613 16.1987
26| 86.8460 -0.000532 0.000609 0.627505 MD5 | 1144800 1179613 -3.4813
27 | 85.7247 -0.000265 0.000530 0.652792 91.1700  112.1608  -20.9908
26 | 84.8704 -0.000152 0.000501 0.664895 7 | 101.2700 946105 E.E595
29| 841723 0.000067 0.000440 0.687265 8| 973300 939318 33980
30| 53.3909 0.000194 0.000409 0.702047 ' S :
31| 827834 0.000436 0.000349 0729616 g 13;'%33 gg'g?;g ;:gﬁ%
32| 81,6537 0.000648 0.000303 0.757041 CETEIE BTG
33| 80.9795 0.000715 0.000290 0.766806 ' : '
34| 804306 0.000846 0.000263 0.784595 61.7100  87.5709 -5.8609
35| 80.1020 0.001079 0.000218 0.518009 3| 76.4400  86.6860 -10.2460
36| 79.1023 0.001306 0.000180 0.855071 4] 87.1000 849560 2.1440
37 | 77.8256| 0.001497 0.000152| 0.839280 845400  78.3688 6.1712
38| 77.2194 0.001697 0.000125 0.927088$ £9.0900 728615 -37715
39| 76.3172 0.001880 0.000103 0.965422 7| 64.4000  69.1646 -4.7646
40| 755928 0.002052 0.000085 1.004058% B6.8100  67.6295 -0.8195
41| 749804 0.002212 0.000070 1.042990 63.0100  B1.2607 1.7493
42 | 74.4961 0.002361 0.000057 1.082180 B0 | 55 4500 568447 -13947
43| 74.1411  0.002501 0.000047| 1.121602 1| 625400 558958 6.6442
44 | 73.9173 0.002632 0.000033 1.161229 2| 546800 50.1991 4. 4809
45| 737594 0.002752 0.000032 1.199927 N B



Rezidua

250 ——t7

200

Model: E803ay=1/(b1+(b2*(E803ax"b3)))
y=1/((.002746)+((.329e-4)*(x*(1.19913))))

0 40 80 120 160 200

20 60 100 140 180 220 260

40 80 120 160 200 240
Predpovézené hodnoty



Uloha E8.04 Riistovy model éasové zavislosti
narostlé travy a cibule

Uloha E804a:

fcdel je: E=E804=zy=bl/ (l+lexpibZ-(b3*=804=x)1))
&et cdhadovanich p 3
]

(SIS

t. Zunkce

b 0

[

™
it

-

12 proménnd: E&04ay

Celé pfipasdy wvynechiény u ChD

Podet platnich pF¥ipada: E]

Zakladni visledky Detailni visledky | Prehled |

Metoda odhadu: ILevenberg-M arquardt ‘:] Storno |
[®] Moznosti~ I

Anal.Sk.

M aximalni poéet iteraci: ISD

Kritérium konvergence: [ =

%! Po& hodn: | Rezné

= b1 [l oK
bz |5 % Storno
ba[1

Model je: E804zy=bl/ (1l+(expibZ-(b3*=Z804ax))))

[~ Spoleéna hod.

Zévisld proménnd: E804ay Nezdvislé proménné : 1
Ztrat. funkee: nem. &tverce
Koneg. hodn.: £.06662284

Podil rozptylu vysvétieny modelem : 9982666

[
ps
"
0
W
[
-
[
o8]
«w
~

Zéklad Detaini visledky | Rezidua | Prehled |

Souhrn: Odhady parametrii I p-hodnoty pro I.US &I
2vjrazneéni:
iiiii dpovéd, rezidua, atd. Intervaly spolehlivosti I & % | [®Moznostiv |
F[:‘e_ l pro odhady parametiii: 540
Kovariance parametr I
Korelace parametrdi I ProloZ. 2D funkce & pozorovani l
(2 Proloz 3D funkee & pozorovani I




Model je: EB04ay=b1/(1+(expib2-(b3*E804ax]}))) (e8 sta)
Zav.prom..E804ay
Hladina spolehlivosti:95 0% ( alfa =0.050)

Odhad | Standard | t-hodn. | p-hodn. | Dol sp. | Hor. sp.
chyba sv=~8 Mez Mez
72.4621 1.7343 41.7820 0.0000 682184 76.7058
a1
26181 0 0083 29 f‘t>37 0 0000 2 4020 2 83-11
0.0674 00034 195450, 00000/ 00589 00758

Model je: E804ay=b1/(1+(exp(b2-(b3"E804ax)))) (e8.sta)
Zav.prom_-E804ay
Pozorov.| Predpovédi | Rezidua
1 8.93000_ 8.54798 0.38202
2[710.80000  11.43106 -0.63106
3] 18.59000  16.72770. 1.86230
4| 2233000  23.53226 -1 20226
I5] 39.35000  40.03961 -0.68961 e A e
E 56 11000 55 96330 014670 b1 1(::)100001 0:525523| 08?8926
£ 61 73000; 6054652 1.18348 BMlv2 [0 azeezs 1000000 0621303
8 64 62000 6453614 008386 b3 | -0.838926/ 0.821303 1.000000
9| 67.08000  67.91308 -0.83308
Model je: ES04ay=b1/{1+{exp(b2-(h3*EB04ax)}))) (e8 sta)
Zav prom_E804ay
Pozorov. | Piedpovédi | Rezidua
1[ 5930001 854793 038202
2| 1080000/ 11 43106 -0 63106
3 18 59000 16 72770 B 86230
4 ”22 33000 23 53226; -1 20226
5| 39.35000 40 03961 -0 68961
6 756 11000;_ A5 96330 70 14§70
7| 61.73000 60.54652 1.18348
8 _6-4 62000; 6-4 53614 0.08386
9| 67.08000 67 91308 -0.83308



E804ay

Rezidua

Model: ES04ay=b1/(1+(exp(b2-(b3*E804ax))))
y=(72.4621)/(1+(exp((2.61808)-((.067359)X))))
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Pfedpovézené hodnoty



Uloha E804b:

Odhadovana funkce: | Ig 0K I

EB04by=b1/(1+(expb2{b3'EB04LK) ] Stormo

= Oteviit
Ulozit jako

LI lgd Zobraz prom

Meodel je: E804by=bl/(1+(exp(bZ-(b3*=Z804bx))))
Dodet cdhadeovanych parametri: 3

Ztridt. Zfunkce : bt

Zdvislé preménna: EB04by

Nezdvislé proménné: ES80<bx

Celé pfipady vynechény u ChD

Dodet platniych pripadi: 13

Zakladni wjsledky I Detailni vpsledky | Prehled l

Metoda odhadu: ILevenberg-Marquatdt _'_l k Stono I
[®] Moznosti v |

by Anal Sk.

Model je: E804by=b1/{1+{exp(b2-(b3*EB04bx}))) (e8 sta)
Zav.prom..E804by
Hladina spolehlivosti-95.0% ( alfa =0.050)
Odhad | Standard | t-hodn. | p-hodn. | Dol sp. | Hor. sp.
chyba | sv=12 Mez Mez
?02.??46! 13.9204| 504851 0.0000) 672 4445| 733.1046
44498 03515 12.6569 0.00000 36839 52156
0.6896 00575 12.0002 00000 0.5644 08145
| Ay




Model je: EB04by=b1/{1+{exp(b2-(b3*EB04bx)))) (e8.sta)
Zav.prom_-E804by

w oo~ || o=

Zav_prom -E804by

Model je: EB04by=b1/(1+(exp(b2-(b3*E804bx)))) (8 sta)

b1 b2

b3

1.0000008

Pozorov. | Predpovédi | Rezidua
16.0100] 159890 0.0210
3301000 311618 138482
65.0800 594858 55942}
97.0200  109.3621 -12.3421
1915500  188.7851 27649
3262000  297.0177 291823
386.8700  416.9638 -30.0935 §
5205300 5229228 23928‘
590.0300 5993438 -9.3133
10| 65192000 6467704 51496
11| 7249300 6735120 514180
12| 6995600  687.7807 117793
13| 689.9600 6951704 -5.2104
14| 6375600 693 9384 -613784
15| 71741000 7008445 165655

-0.405111

-0.405111 -0.543352
1.000000 0.964123
-0.543352| 0964123 1.000000

Model je: E804by=b1/{1+{exp(b2-(b3*E804bx)))) (e8.sta)
Zav.prom_-E804by

Pozorov. | Predpovédi | Rezidua

16.0100

£99.5600

—_———gy
33.0100,
65.0800

| 97.0200

191 5500

| 326.2000

| 386.8700
5205300

| 590.0300

| 651.9200

1| 7249300

| 689 9600
637 5600
717.4100

15.9690

31.1618

59 4358
109.3621

188.7851
297.0177|

4169638

522. 9228

599 3438

646. 7704:
6735120
687. 7807
6951704

698.9384
700 8445

0.0210

1.8482]

5 5942
-12.3421
2 7649

291823

-30. 0938

-2.3923

-9 3138
5.1496
514180
11 7793
-5 2104
-61 3784
16.5655




E804by

Rezidua

Model: E804by=b1/(1+(exp(b2-(b3*E804bx))))
y=(702.775)/(1+(exp((4.44975)-((.689632)x))))

800
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-
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400 |
300 |
200 |
100 |
0 =
-100 - - ' ' - - -
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Predpovézené hodnoty




Uloha E8.05 Model ¢asové zavislosti velikosti
okurek a obsahu vody ve fazolich

Uloha E805a:

Odhadovana funkce: | 0K I

E805ay=b1/(1+(exp(b2-(b3*EB05ax))] = Starmo
I

=  Oteviit
I Ulozit jako

Z2Kladni visledky |

i Odhadovana funkce | Stomo

Funkce: EB05ay=b1/(1+[exp[b2-(b3*E805ax])]] E Mosnos v

| B v
ChD vynechana
{* Celé pripady

Model je: EB05ay=b1/(1+{exp(b2-(b3*ES05ax)))) (e8.sta)

Zav.prom._-E805ay
Hladina spolehlivosti-95 0% ( alfa =0.050)

Odhad | Standard | t-hodn. | p-hodn. | Dol sp. | Hor. sp-I

chyba sv=06 Mez Mez
6 686?! 0.1317) 507628 00000 63646 7.0089
1.7451]  0.1263| 138175 00000, 14361 2 0542
0.7547 8 5177 00000/ 0.6181




Model je: EB05ay=b1/{1+({exp(b2-(b3*"ES05ax}))) (eB. sta)
Zav prom._-E805ay

w'co.wo;m.psuw..

Pozorov. | Predpovédi | Rezidua
1. 230000 0.994062 0235938
"4 520000; 1.610966 -0 290966
2 950000 .2 951163 -0 001168_
4 340000 4. 192040 0 147960
_ 5 260000 5 224399 0 035101
5 840000; 5 909426 -0 069426
6 210000 .6 297306 -0 087306
, 6 500000  6.596574 0 096574
6.830000 6666602 0 163398

Model je: EB05ay=b1/{1+{exp(b2-(b3*ES05ax}))) (e8 sta)
Zav.prom.E805ay

b1

b2

b3

-0. 175829
-0.590734 0.796590

1 000000| -0.175829 -0.590734
1 000000 0.796590
1.000000




EB0Say

Rezidua

Model: E805ay=b1/(1+(exp(b2-(b3*E805ax))))
y=(6.68674)/(1+(exp((1.74514)-(( 754718)X))))

9 ]
&
-1 L L L L L L
2 0 2 4 6 8 10 12
03 ey
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*
02t
4 :
*
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*
3
0.0 ~
s
*
01}t *
_02 L
2
03} >
04 H H H H H H H
0 1 2 3 4 5 5 7

Predpovézené hodnoty



Uloha E805b:

Odhadovana funkce:

ok |

E805by=b1/(1+(exp(b2-(b3*E S05k])))

LI @ Zobraz prom

=

Storno
=  Oteviit
Ulozit jako

Zakladni vpsledky
Bl Odhadovana funkce |

Funkce: E805ay=b1/(1+[exp(b2-(b3*E805ax])]]

Bl Moznosti v

Mcdel
Podet

Ztraéc.

je: E805by=bl/
cdhadovaniych parametrii: 3
funkce : MNC

ZivislEé proménna: ES05by

Nezdvislé proménné: E205bx
Celé p¥fipady vynechény u ChD
Dodet platnych p¥ipadh: 1s

Zakladni vpsledky I Detailni vj:sledk_vl Prehledl

Metoda odhadu: l Levenberg-Marquardt

{1+ {expibZ2-{(b3*Z805bx)}))

Storno I

[B] Moznosti v




Mcdel je:

Z805by=bl/

cdet cdhadovaniych parametri: 3

Ztraétc.

funkce :

g

ZivislEé proménnd: ES0ELy

Nezdvislé proménné:

E805bx

Celé pfipady vynechiény u ChD

Podet platnych p¥ipadi: is

Zakladni wisledky Detailn[%ﬁsledky I Prehled I

Metoda odhadu:

M azimalni pocet iteraci:

Kritérium konvergence:

%] Poé hodn:

{1+ {expibZ2-{(b3*=805bx))))

l Levenberg-Marquardt

[50
[6

I 1.00000 pro viechny parametry

=

Model je: EB05by=b1/{1+{exp(b2-(b3*EB05bx)))) (e8 sta)
Zav prom._:E805by
Hladina spolehlivosti:95 0% ( alfa =0.050)

Odhad | Standard | t-hodn. | p-hodn. | Dol sp. | Hor. sp.
chyba | sv=12 Mez Mez
215089 04154 51.7814| 0.0000 206039 224139
3 95?3 0.2619) 15.1122| 0.0000| 3 3of‘8 452798
0.6222] 0.0445 139504| 000000 05250 071940



Model je: ES05by=b1/{1+(exp(b2-(b3*ES05bx}))) (e8 sta)
Zav.prom_-E805by

Pozorov. | Predpovédi

1300001
130000
1.90000
~3.40000
~ 5.30000
~ 7.10000/
110.60000
16.00000
16.40000
18.30000
20.90000

12| 20 50000
3| 21 30000

- 21.20000
20.90000

Model je: EB05by=b1/{1+{exp(b2-(b3*EB05bx)))) (e8.sta)
Zav prom.-E805by

054689
0.99697

1.78592

3.10468

5.14331

7.94285
| -0.621368

11 22137

14.41518
17.01458,
18.83796
19.98771

2066471

121.04737,
2125868
2137386

0.753112
0.303028
0.114085 §
0.295317

0.156686
-0.842851

1584819
-0.614583
-0.537957
0.912257
-0.164715
0.252625
-0.058679]
-0.473860

b1

b2

b3

1.0000001

-0. 430211

-0.599041

-0.430211 -0.599041

1 000000
0952985

10952985 |
1.000000




E805by

Rezidua

Model: E805by=b1/(1+(exp(b2-(b3*E805DX))))
y=(21.5089)/(1+(exp((3.95732)-((.622185)*))))

24

29 L L ' : L L '
) 2 4 5 8 10 12 14 16
E805bx
20 -
8
*
15t 1
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*
05} 3 % 1
13
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- y 14
00 128 1
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05 F 7 fe} 1.0 & 4
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6
*
40} ]
15 . . \ H
-5 5 10 15 20 25

Pfedpovézené hodnoty



Uloha E8.06 Ristovy model délky
kapustnaka Ochechule bahenni v zavislosti

Odhadovana funkce: | 0K I

E 808}!=b1 -[b2"exp[-b3"E 808”]] ﬁ Storno

= Oteviit
Ulozit jako

LI lgd Zobraz prom

- Zakladni visledky Tie
o Odhadovana funkce | | Storno
Funkce: E80Bu=b1-lb2*expl-b3*E806x1I M) Mosnosti +

o1 [0 L * ]| 5(&.

A % Storno _hD wynechana

b3 | 1 w ' Celé pripady
I’Spolecna hoi] ™ Nahradit

Model je: E806y=b1-{(b2*exp(-b3*EB06x)) (ed. sta)
Zav.prom.:E806y
Hladina spolehlivosti-95.0% { alfa =0.050)

Odhad | Standard | t-hodn. | p-hedn. | Dol. sp. | Hor. sp.I

chyba | sv=24 Mez Mez

2 66.‘3?! 0.0580 459913| 00000 25470) 27863
09725 0.0647| 150324/ 0.0000] 08390 11061 i
01352 00255 52943 00000 0.0825




W e g g = w— woow

Model je: ES06y=b1-(b2*exp(-b3*ES806x)) (8 sta)
Zav prom_ _E306y

Pozorov.| Piedpovédi | Rezidua

1800000] 1817132 -0.017132
1850000, 1872677 -0.022677
| 1.870000) 1.872677 -0.002677
17700000  1.872677| -0.102677
| 2020000 1973110 0.046890
2270000 2100448 0.169552
| 2150000 2172069 -0.022069
| 2260000 2172069 0.087931
[ 2.3500000 2289278 0.060722
| 2470000/ 2337013 0.132987
| 2190000 2 358566 -0.168566
| 2260000 2378710 -0.118710
[ 2400000 2397537 0.002463

{| 23900000 2397537 -0.007537
24100000 2415133 -0.005133
| 2500000 2474739 0025261
| 2.3200000 2474739 -0.154739
[ 2430000 2499014 -0.069014
| 24700000 2499014 -0.029014
| 2560000 2529794 0030206
[ 2650000 2547105 0.102895
[ 2470000 2547105 -0.077105
| 2.6400000 2562227 0077773
| 2560000 2569055 -0.009055
[ 2700000 2620264 0079736
[ 2.720000) 2647392 0.072608

2570000 2652917 -0.082917

Model je: E806y=b1-(b2*exp(-b3*EB06x)) (e8 sta)
Zav_prom_-E806y
b1 b2 l b3
1.0000001 0.460413 -0.877973
0. 460419 1. 000000 -0 094996
-0.877973 -0.094996 1.000000




E806y

Rezidua

Model: E808y=b1-(b2*exp(-b3*E806x))
y=(2.66665)-((.972538)"exp(-(.135239)"x))

2.8
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16 ' :
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N E806x
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Predpovézené hodnoty




Analyza matematickych modelu
a fyzikalnich dat

Ulohy S8.XX

v uéebnici

M. Meloun, J. Militky: Kompendium ......, str. 810

Software STATISTICA



Uloha S$8.01 Hieddni adekvitniho empirického modelu pro piedlozend literdrni data
Rozhodnéte, ktery z piedloZzenych modeli nejlépe odpovida predloZzenym datam:

Model A: y=PB1 +B exp[fﬁ:; x],

Model B: y = Bl + Bz xB3,
B,
Model C: y=B +—.
1+ B x

Vysvétlete postup hledani lokalniho a globalniho minima derivaénimi metodami
minimalizace G¢elové funkce metodou nejmensich étverca.
OData: Hodnoty nezivisle x a zdvisle promé&nné y:

[ Viastni represe GHIE) modhad nelinearnih :

?|=1X
ZéKladhi visledky |
Medel je: S801y=Pl+(P2*exp(-P3*5801x))
Bl Odhadovana funkee I Potet odhadovanych parametri: 3
Ztrdt. funkce : MNE
Funkece: S801y=P1+{P2*exp(-P3*5801x)) Zdvislé proménn: SE0Ty
Nezédvislé proménné: S801x
modhadované funkce: S8.sta Celé pripady vynechany u ChD
Ddhadovana funkce: Dodet platnych p¥ipadl: 11 B_h].*_l
Zakladni visledky  Detailni visledky I Plehledl oK

Metoda odhadu: | Gauss-Newtonova | Stomo |
™ [®] Moznosti v
=t B toinosi |

O 2 funkee: 3 prom.” = vyraz; n A . [a]

Bistnd operdtory:  + - - = | < » . Maximdlni podetiteract: ISOUU

Odkaz na proménné &slem nebo jménem;  ti: v3=bi N :

VZechna nezndma jména jsou parametry;  tj: viske Kiitérium konvergence: IS

Poufit standardni nebo védeckou notaci, L SR =

Konstanty: PE3.14..; Eulr2.71.; tj: v3=b @l  Poé hodn.: 1.00000 pro viechny parametry

Funkos:  sbs arcsin cos exp log log2 log0 sign
Logicks operdtory:  pravda=!, nepravds=0; e.g.:

Pfiklad 1:  Porucha=exp(b0+b1"Favnost) L
PAKizd 2. vémaxp(z+biva)(isexplasbitve)) L=V

Urcete pocatecni hodnoty N 1]5[

Pl ok | — ¢

P2 I1 Storno |
l_
L ] Spoleéndhod. ——m+

g - [
Pougit |




Model je: S801y=P1+(P2*exp(-P3*S801x)) (S8.sta)
Zav.prom.:S801y
Hladina spolehlivosti:95.0% ( alfa =0.050)

Model je: S801y=P1+(P2*exp(-P3*S801x)) (S8.sta)
Zav.prom.-S801y

Pozorov.| Predpovédi | Rezidua

S801y

1.160000

1.9

1:4

1 1464000(_]! 1.633159 0.006841
12 | 1.500000 1.505652 -0.005652
|3 | 1.400000  1.411664 -0.011664
4 | 1.340000  1.342384  -0.002384
5 | 1.300000  1.291315 0.
16 | 1.260000 1.253672 0.

|7 | 1.230000 1.225924

18 | 1.210000 1.205470 0.

19 | 1.190000 1.190393 -

10| 1.180000 1.179280

1171088 0.

Model: S801y=P1+(P2*exp(-P3*S801x))
y=(1.14812)+((.658021)"*exp(-(.305001)x))

Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp. I
chyba sv=28 Mez Mez

P1| 114811 0.0077|149.0331 0.0000, 1.1304| 1.1659

P2| 06580 00125 527906, 0.00000 0.6293| 0.6868

P3| 03050 00151 202431 00000 02703 0.3397

10

12




Rezidua

0.010

0.005

0.000 |

-0.005

-0.010

-0.015
1.1

12

13

1.4

1.5

1.6

Pozorované hodnoty

L7

15

14 |

13 ¢

14

1.1

1.2

1.3

1.4
Predpovézené hodnoty
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1.7




Uloha S8.02 Odhady parametrii zadaného regresniho modelu
Naleznéte nejlepsi odhady ¢tyf parametri B, B,, B, a p, nelinearniho regresniho modelu

By x, In(Bx,)
By x
e 1% ﬁ4
pro dand data. Vy¢islete 1 intervalové odhady parametr(i. Diskujte spolehlivost odhada
a pusobeni vlivnych bodi na tyto odhady. Jak souvisi vychyleni odhadii parametrti s

nelinearitou regresniho modelu?
OData: Hodnoty nezavisle proménnych x, , x,, x; a zévisle proménné y:

X Xa X3 J
| 0.10 (.10 0.81028
75 1 0.10 22.838001
|
7J Soubor Upravit Zobrazit VloZit Formét Statistky Datamining Grafy Nastroje Data Okno Népovéda
JD = | } & [& ‘ & RS l Colle | @& Piidat do seditu ~ Piidat do protokelu ~ Piidat do M5 Word ~ £ 1 @8 .
Arial ¥ [ﬂ l B I U ‘ ‘ A2 Ig Y60 3% | =t o) ‘ 21 w2 42 Proménné ~ Piipady ~ I@_L
A% P4 Vypottend data arafu..,  Pridat araf... | T P (M (i MO L e l@ l@ -
1 9 10 " 12 13 14 15
S801x | S801y | S802x1 | S802x2 | S802x3 | SB02y |S803x1|SB803x2 | S803x3 5803y S804x1 | SB04x2 | S804y | S805x | S80Sy
1 11 1.64 1 0.1 0.1 081028 75 33 75 0.0007738501 1.05 141 1305 10 048
2 2l 15 10 0.1 01 81028 68 15 68 000042372 117 427 18 120 0.464
3 3 14 15 0.1 01 12154 9 9 39 88133 106 2 271 14 045
4 4 134 5 0.1 01 50514 16 25 16 45.851 1 425 261 16 0.439
5 5 13 75 0.1 01 80771 58 48 58 94883 104 423 248 18 0.428
B 6 126 1 0.1 1 068833 53 5 53 00011336 113 714 381 20 042
7 7] 1.23 10 0.1 1 6.8833 61 63 61 12052 1.02 70 348 22 0.413
g 8 1.2 15 0.1 1 10.325 47 72 47 o 010767 1.02 17 495 24 0.409
) 9 119 5 0.1 1 34417 99 29 99 0.43098 1 115 438 26 0.405
10 10 1.18 75 0.1 1 51625 33 17 33 0.8005 1.06 112 463 28 0403
1" 1 116 1 1 0.1 030451 97 80 97 061111 1.04 114 465 30 04
12 10 1 0.1 3.0451 29 61 29 3792 132 996 318 35 0394
13 15 1 0.1 45676 16 23 16 440353 143 996 355 40 038
14 5 1 01 15225 13 32 13 144.43
15 75 1 01 22838 72 77 72 0.0075917
16 43 67 43 0.00026726
17 84 34 84  0.000036466
18 100 15 100 0.000095717
19 81 13 81 0.000047435
20 63 " 63 24.336
21
22
23
24
25
26
27
28
|«] =




STATISTICA Cz - S8

“ Soubor Upravit Zobrazit VloZit Formét | Statistiky Datamining Grafy MNastroje Data Okno Napovéda

” D @ ’ & & | S BRS # Obnovit,., Chrl+R }tprotokolu ~ Pridat do MS Word ~ | @ 2 .
”lAriaI 4| |10 =l | ¥ T ZaKadni statistiky/tabulky hv,§ ] 449 c00 | el o) | 8] w2 32
“A/o P4 Vypoitens data grafu... Pidat gra I@ :«:Iz'ljjobna 2gese VO s sl - 577 I vl ] v] o
“al Neparametrické statistika
5 3 |_ 2 Prokladani rozdéleni
5801x S801y | 8802 X Rozdsienta simulace 5803x2 | 5803:x3 SB803y S5B804x1 | 580«
1 I ] 1.64 F"ﬁ Obecné linearni modely 1
: 2 132 EE Vicerozmerné pruzkurnne techniky »| 2 zobecnéné lineérnijnelinearni modely 4
3 3 14 B3 priimyslova statistika & Six Sigma »| B obecné regresni modely
4 4. 1.34 Nk Analyza sily testu ELS Obecné modely s parciélnimi nejmengimi ctverci 4
2 g 13 7 98 putomatioovane netronaye siE [0 NIPALS algoritmus (PCA{PLS) 4
6 6 1.26 @ﬂ PLS, PGH, wicerazmernefdavkove SPC %g Komponenty rozptylu 7
g ; 13? 1 Vatiance Estimation and Precision |l Analyza preZivani
s 9 119 Statistiky bloku dat » J%' ' e A
ol 10 148 7 €3 STATISTICA Visual Basic = pltllaatii ta
P 1 T Dévkova (o kupinach) analyza Ei;. I:og-llnearm analyza kontingencnich tabulek
- 3 |N_ Casové Fady/predikce =
12 1% Pravpodobnost kalkulator *| B Modelovani pomoci strukkurlnich rovnic =
13 15 T 0T 45676 Th = e U Ty £
Fvlastni regrese (MNC): 58 21-1x]
Zékladni visledky | 0K

£ Odhadovana funkce | Storno |

Furkze: S602y~b1S802¢1(oglo2/SB02IVERET| (8] Motnost ~ |

W] & o

 ChD wynechana

(&' Celé pripady

€ Nahradit
primérem

m odhadovana funkce: 58 0dhad nelinearniho modelu methou nejmensich Etvercd: 58

Model je: §802y=(bl*$802x1*{log(b2/$802x2)))/(Exp(b3*s802x3)+bd)
Poéet odhadovanych parametrid: 4

Ztrat. funkce : 100

Stort | zavisia promsnng: sao2y

Odhadovana funkce:

l

]
E Ds‘ Nezdvislé proménné: $802x1 $802x2  S802x3

UloZ | ce1é pripady wvimechény u ChD

LI @ Zobrz | Podet platnjch piipadh: 15
ZaéKladni visledky | Detaii visledky | Prehled |

Odhad 3 funkce: ‘odhad a prom.' = wyraz; napr.:
Platné operdtory: + - F o™ P ¢ 3 3= <= <> Metodaodhadu: [Levenberg-Marquavdl :| Stana |
Odkaz na proménné islem nebo jménem; tj.. w3=b1*v4 nebo
‘\Eechna nezndma jména jsou parametry;  tj.. w3skonst+param™v4 [B] Moznosti~ I
PouZit standardni nebo wédeckou notaci; tj.: w3=b1™v1/3e+2
Konstanty: Pi=3.14...; Eule=2.71..; tj.: w3=b™Euler’v3
Funkce: abs arcsin cos exp log log2 log10 sign sin sinh sqrt
Logické operdtory: pravda=1, nepravda=0; e.q.:
Pfiklad 1:  Porucha=exp(bD+b1*Pevnost) L=vy5™(0BS-PRE
Piklad 2:  vd=exp(a+b1™v4M(14exp(a+b1™v4))  L=\Aha"abs(0BS-|




mvisledky: S8 =

Zavisla proménna: SB02y Mezavislé proménné : 3
Zirét. funkce: nejm. étverce

Koneé. hodn.: 99582169

Podil rozptylu vysvétleny modelem : 99979498 R =.99989749

Zaklad | Detailni visledky | Rezidua | Prehled |

[iiii) Predpovédi, rezidua, atd.

|
il Historie iteraci I
|

Tt Analpza rozptylu

ProloZ. 2D funkce & pozor. hodn. I

2 Prolog 2D funkee & pozor. hodn. I

Model je: S802y=(bl*S80Zx1*{log(bZ/5802x2)) )/ (Exp(b3*s802Zx3)+b4)

Stomo I
] Moznostiv I

L

Zav.prom.: 5802y
Hladina spolehlivosti:95.0% { alfa =0.050)

Model je: S802y=(b1*S802x1(log(b2/SE02x2)))/(Exp(b3*s802:3)+b (38)

Odhad | Standard | t-hodn. | p-hodn.
chyba | sv=11

Dol. sp.

Mez

Hor. sp.
Mez

b1 | 4510320 2133400 0.00000 0.999936

b3 | 1 5?428 387218 0.00000 0.999997

bd [19.32933 9653511 0.00000 0.999993
T — | ]

Zév.prom.: 5802y
Pozorov.| Predpovidi | Rezidua

b2 | 3.99087 0]33.04766 | 0. 000000

Model je: SA02y=(b1*5802x1*(log(b2/SB02x2))/(Exp(bT*sB02x3)+b (S6)

-4695577 4695506

4 4 .

-808235 808238=

21247216 21247254

bd

0.99791 4510324 3990873 1574280 19.39%3

1 [ 0810281 081112 -0.00083
2 81020  8.11116 -0.008361
3 [ 1215400 12.16674 -0.012741 |
4 | 505140 405558 (0995820 | |
o ST O ST D2 ot e SED2y=oSHLZA (oo 2B Enp sEI28) 59
7 | 68530 688331 0000013 ;::5‘:22“880;3’ r——
B | 1032500 1032497 o.000031 ff S
o [ TL0tBi70 50000 4000 03001300
| 0304l 03045l 0.0o0ooa 2] U103 2497364 399183 1380747 921613
| 3010 304507 0 000osa B 10650 4390911 3990967 1749308 17 93087
13| 15760 426760 0000000 HAA| 109673 3905036 3990676 1488191 16 64600
E 2283800 2283800 (0.000001 E_ 099791 4541889 399[]873 1579991 1947174

7



Uloha S$8.04 Susici koeficient v zdvislosti na tloustce kize a rychlosti susiciho vzduchu
Sleduje se pribéh sueni tak, Ze se v ¢ase méti tloustka kize x, a rychlost proudiciho
susiciho vzduchu x, a susici koeficient y se pocita. Cilem je ur¢it hodnotu susictho
koeficientu y v zavislosti na tloustce vysuSované kiize x, a rychlosti proudiciho susiciho

vzduchu x, dle modelu y = B, 362[}2/)6l s nezndmymi parametry B, a p,. Vysetiete

regresni triplet a naleznéte nejlepsi odhady parametri B, a p, zadaného nelinearniho
regresniho modelu pro nasledujici soubor dat. Vy¢islete i intervalové odhady parametri.
Diskutujte spolehlivost odhadt a plisobeni vlivnych bodii na tyto odhady. Jak se provadi

analyza vlivnych bodu?

OData: Tloustka kize x, [mm], rychlost susiciho vzduchu x, [kg/(m®. min)], susici koeficient y:

X

X5

}?

1.05

143

14.1

99.6

1.305

3.55

Zav.prom.: S804y

Model je: SB04y=(b1*SB04x2)4{(b2/S804x1) (S6)

Hladina spolehlivosti:95.0% ( alfa =0.050)

]
0624907 0.069212 9.028854 0.000002 0.472572| 0.777242 8

Model je: S804y=(b1*S804x2)(b2/5804x1) (S8)
Zav.prom.: S804y

Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp
chyba | sy=11 Mez Mez
0.1122211 0.025019 4.485434 0.000923| 0.057154 0.167287

Pozorov.

Predpovédi | Rezidua

1.305000

1.800000
2.710000

2.480000
3.610000

4.950000
4.380000
10 | 4.630000

OO0~ 00| | QD A -l

12 | 3.180000

2610000

3.450000

11 | 4.650000

13 | 3.550000
| R | I S

1.314039

2.309197

2.494288

2654454

2.5493838

3.160812/
3.535327

4.842897

4.944564

4.4470239

4625425

0.044583 | ]
0.678435
(TR ]

3.135417

2871565

-0.009039
-0.409197

0.215712
-0.044454

I

.

—
-0.069398

0.449155 SRS

-0.055327
0.107103
-0.564564

]
I
0.182971 |
0.024575 RN




Model je: S804y=(b1*5804x2)"(b2/5804x1) (58)
Lav.prom.: 5804y

Ztratova b1 b2
funkce

Rezidua

13.437851 0.100000 1.000000

3.39376 0.091936 0.795451
1.12402 0.103866 0.648662
1.11903 0.112221 0.624907

Wrer—r—r—rrr7
| A

0.6 ot S
WS N
AP A N
00ty @ @]
Lo 1 o U O
Y O O PR N W 1O 10 0 W0
PP SO T 0

05101520253.03540455.055
Predpovézené hodnoty



Pozorované hodnoty
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Piedpovézené hodnoty



Uloha S8.05 Diilezitost viivaych bodii u navrzeného regresniho modelu

Pti studiu kvantovych vlastnosti ¢astic byla zméfena nasledujici zavislost imaginarni
slozky hybnosti x a vzdalenosti y. Uréete regresni model a vySetiete regresni triplet.
Naleznéte kladnou vzdalenost f, {teoreticky £, = 2) v modelu

B,

x + B,
Rozeberte postup vystavby nelinedrniho regresniho modelu. Uvedte vSechny statistiky
grafické a numerické analyzy rezidui pii vySetfovani tésnosti proloZeni nelinearni
regresni kiivky. Jak se provadi analyza vlivaych boda?
OData. Tmaginami sloZka hybnosti x, vzdalenost y:
x y
10 0.48

40 0.39
Model je: S805y=P1/(P2+S805x) (S8.sta)
Zav.prom.:S805y
Hladina spolehlivosti-95.0% ( alfa =0.050)
Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp.
chyba | sv=11 Mez Mez
P1 580746! 6.0653) 9.5748| 0.0000| 447249 714243
P2 1152415 14.2179| 81054 0.0000 839482 146.5348!_

Model: S805y=P1/(P2+S805x)
y=(58.0746)/((115.242)+x)

0.50

0.48

0.46

0.44 |

0.42

$805y

0.40

0.38

0.36

0.34

S805x



Uloha $8.06 Stanoveni casové konstanty zafizeni pii jeho oteplovani

Pfi vyhodnocovani tepelné-setrvacnych procesii vyroby 1€€iv jsou stanovovany
oteplovaci konstanty. Podle nich jsou ureny ¢asy piedehfevu k zajisténi konstantni
podminky suSicich a granula¢nich procesd. Teplota uvniti fluidniho granulatoru je
méfena pomoci skupiny teplotnich snimaci tak, ze postupné jsou nastavovany teploty,
které maji byt regulaénim systémem udrzovany uvnitf zafizeni. Méfici aparaturou jsou
monitorovany prechodové charakteristiky a jejich priibeh je vyhodnocen metodou
nelinedrni regrese. Z takto namétenych pfechodovych charakteristik 1ze usuzovat, ze
meétenou zavislost 1ze popsat statickou soustavou 2. fadu. Rozhodnéte, ktery z
navrzenych ¢tyi modell pro rostouci (oteplovaci) prechodovou charakteristiku y v
zavislosti na ¢ase x nejlépe vyhovuje naméfenych datlim:

1. model: y =B, exp[Bzx} + B, eXp[ﬁM B, .
2. model:

y = B, exp[Bzx] % sin{BBx} - cos[&x] + 10+ B, .,

3

3. model: y

Bl exp[Bzx} * B3 exp[ﬁ4x] + Bs exp[ﬁSx] #* B7 »

4. model: y =B, exp[Bzx] sin[B3x i B‘J + B, .

Jak se posuzuje kvalita nalezenych odhadd parametrG? Jak posuzujete kvalitu dosazené
tésnosti prolozeni?
OData: Data ptechodové charakteristiky piedstavuji ¢as x [min] a teplotu y [°C]:

X v
0.00 18.2

17.66 66.5




Zav_prom.:S808y

Model je: S808y=h1+(h2*(1-exp(-S808x/b3)))*(b4*sin(b5+(b6*S808 (S8.sta)

Model je: S808y=b1+(b2*(1-exp(-S808x/b3)))*(b4*sin{b5+(b6*S808 (S8.sta)

Zav.prom.:S808y

Varovani: degenerovany vysledek, hodnoty mohou byt chybné!
Odhad | Standard | t-hodn. | p-hodn. | Dol sp. | Hor. sp.

chyba |sv=46 Mez Mez

-2.61201  2.9900] 0.0000, 0.0000 -8.6306, 3.4067

116.1691  0.0000/ 0.0000 0.0000 118.1691/ 118.1691
79.0903 26.7254 0.0000 0.0000 25.2948| 132.8858
3.4542| 0.0000 0.0000 0.0000 34542 34542
29552 85.5407| 0.0000 0.0000, -169.2293 175.1398
0.0001 0.0250 0.0000 0.0000 -0.0503, 0.0504

Pozorov. | Predpovédi | Rezidua Model je: S808y=b1+(b2*(1-exp(-S808x/b3)))*(b4*sin(b5+(b6*S808 (S8.sta)

1 8.000001 -2.61197 10.61197 Zav.prom.:S808y
12 | 4.00000 6.34485| -2.34485 Ztratova b1 b2 b3 b4 b5 b6
13 | 8.00000 14.18973 -6.18973 funkce
14 | 16.000000  21.05743| -5.05743 71 [27.463971 -2.61266 104.5586  79.06916 3.056309 2.902724  0.000069
|5 | 24.00000  27.06635 -3.06635 72 |27.46394 -2.61264  104.9793 79.07005 3.068608 2.904669 0.000059-
16 | 32.00000 32.32057 -0.32057 73 |27.46392 -2.61262 105.2118| 79.07060 3.075401 2.905725 0.000068-
|7 | 32.00000 36.91154 491154 74 12746390 -2.61259 105.6695  79.07144 3.088785 2.907811.0.000068-
18 | 40.00000 40.91966 -0,91966. 75 |27.46386 -2.61256 106.1200 79.07236 3.101955 2.909825 0.000067
9 | 48.00000  44.41556 3.58444 76 |27.46383 -2.61253 106.5620 79.07323 3.114872 2.911776 0.000066
110 | 48.00000 47.46134 053866 77 |27.46381 -2.61251| 106.7777 79.07370 3.121178 2.912710/ 0.000066
(11| 52.00000 50.11155 1.88845. 78 |27.46379 -2.61249 107.2031 79.07439 3.133610 2.914561 0,000066-
112 | 52.00000 5241416 -0.41416 79 |27.46376 -2.61247 107.6227| 79.07516 3.145879 2.916357 0.000065-
113 | 60.00000 5441129 5.58871 80 [27.46374 -2.61245 107.8511 79.07565 3.152555 2.917318 0.000065-
114 | 56.00000/ 56.13999 -0.13999 81 |27.46372 -2.61243 108.3015 79.07636  3.165726 2.919218 0.000064-
115 | 56.00000 57.63279 -1.63279 82 |27.46370 -2.61240 108.7449 79.07716 3.178696  2.921057 0_000064-
116 | 64.00000 58.91831 5.08169 83 [27.46367 -2.61237) 109.1807 79.07790 3.191432 2.922840 0,000083-
|17 | 64.00000 60.02168 3.97832 84 |27.46365 -2.61236 109.3959 79.07833 3.197725 2.923705 0.000063=
118 | 64.00000 60.96498 3.03502 85 [27.46363 -2.61235 109.8213 79.07891 3.210158 2.925423| 0.000062
119 | 68.00000 62.44666 555334 86 |27.46361 -2.61231 110.2403 79.07964 3.222402 2.927087 0,000062-
120 | 60.00000 63.49210 -3.49210 87 |27.46359 -2.61231 110.4646 79.08004 3.228957 2.927962 0.000062-
21| 64.00000 63.88324' 0.11676 88 |[27.46357 -2.61229) 110.9071 79.08066 3.241890 2.929697 0.000061=
122 | 60.00000 64.45339 -4.45339 89 |27.46355 -2.61226 111.3434 79.08134 3.254647 2.931377 0.000061
23] 68.00000  64.64919 3.35081 M [90 |27 46353 261225 1115650 79.08172 3260831 2932177 0.000060 N
124 | 68.00000 64.79499 3.20501 91 [27.46352 -2.61224 111.9726  79.08225 3.273041 2.933765 0,000060=
125 | 64.00000 64.96014 -0.96014 92 |27.46350 -2.61221 112.3843 79.08290  3.285071  2.935305 0.000060
126 | 60.00000 64.98949 498949 93 (2746348 -2.61219) 112.6101 79.08331 3.291672 2.936137 0.000059-
27 | 64.00000  64.98904 -0.98904 [ [l94 [27.46347 -2.61216 113.0563 79.08383 "P304716 2.937785 0.000059 N
128 | 60.00000 64.96239 -4.96239 95 |27.46344 -261216 113.4978 79.08441 3.317626 2939388 0.000058-
129 | 64.00000 64.91274| -0.91274 96 (2746342 -2.61214 113.9313) 79.08504 3.330298 2.940943 0.000058-
30| 64.00000  64.84286 -0.84286= 97 [27.46341 -2.61213 114.1404 79.08535 3.336408 2.941680 0.000058 N
31| 68.00000 64.75521 3.24479 98 [27.46339 -2.61212 114.5537 79.08582 3.348488 2.943145 0.000057-
132 | 68.00000 64.65195 3.34805. 99 [27.46337 -2.61210  114.9614 79.08638 3.360403 2.944567 0,000057=
133 | 60.00000 6453497 -4.53497 100 |27.46336 -2.61209 115.1857 79.08672 3.366960 2.945337 0.000057
134 | 60.00000 64.40594 4.40594 10127.46335 -2.61207 115.6290 79.08722 3.379916 2.946864 0.000056-
135 | 60.00000 64.26631 -4.26631 102 [27.46333 -2.61205 116.0657 79.08776 3.392683 2.948344 0.000056-
136 | 60.00000 64.11736 -4.11736 103 (27 46331 -2.61204 116.4968 79.08824 3405283 2.949788 0.000055
37 | 64.00000 63.96024 0.03976 104 |127.46329 -2.61201 116.9190 79.08884 3.417624 2.951187 0.000055
138 | 60.00000 63.79593 -3 79593. 105 (27.46328 -2.61201 117.1287 79.08906 3.423759  2.951870 0.000055
|39 | 68.00000  63.62529 437471. 106 |27.46327 -2.61200 117.5425  79.08951 3.435855 2.953224 0.000054
_[il """"""" | [ 2746325 -2.61198 117.9511 79.08997 3.447800 2.954542 0.000054

108 (27 46324| -2.61197 118.1691  79.09026 3454174 2.955234 0.000054_

14l




80

S808y

Model: S808y=b1+(b2"(1-exp(-S808x/b3)))"(b4"sin(b5+(b6"S808X)
y=(-2.612)+((118.169)"(1-exp(-x/(79.0903))))"((3.45417)"sin((2.95523)+((.537E-{}
)™X)))

500

400

600

0 100 200 300
S808x



Uloha S8.10 Model supravodivosti a magnetismu NIST(1994)

Experimentélni data z knihovny NIST se tykaji supravodivosti a magnetismu. Zavisle
proménnou y je magnetismus a nezavisle proménnou x je logaritmus doby v minutach.
Autory” byl navrzen nelinearni regresni model y = B, (B, + x) P,

OData: Nezavisle proménnou x predstavuje logaritmus doby [min], zavisle proménnou y magnetismus.
Pro pocateéni odhady parametri B, , B, , B, jsou doporuceny -2000, 50, 0.8 nebo -1500, 45, 0.85:

X A4
7.447168 -34.8347

1227224  -31.7868

MVlastni regrese (MNC): S8 S 2 |x
Zakladni visledky 0K
ol Odhadovana funkce Stomo
Funkce: 5810y=b1%b2+5810x)"(-1/b3) E Moznosti v

T .

ChD vynechana

(¢ Celé pipady

" Nahradit
primérem

Odhadovana funkce: 0K I

5810p=b1*(b2+5810x)"(-1/b3) ZI % =
ormo
=  Otevitt
Ulozit jako

LI L] Zobraz prom

Odhadovana funkce: ‘odhadovana prom.' = wyraz; napr.:
Platné operatory: o ol O A T B T e A e X ¢
Odkaz na promenné ¢islem nebo iménem: ti.: v3=b1*v4 nebo




[ odhad nelinearniho modelu metodou neimensich civerc: 6

Model je: S810y=bl*{(bZ+S810x)"{-1/b3}

Podet odhadovanych parametria: 3
Zrrat. funkce - MHC

Zavisla proménna: S810y
Nezavislé proménné : S810x

Celé p¥ipady wynechany ua ChD

Podet platnych pripadi: 154

Zakladni visledky Detailni visledky | Piehled |

Metoda odhadu: I Levenberg-Marquardt _:_l

Maximalni poget iteraci: [5000
Kritérium konvergence: |1

%!  Pot hodn: | Rezné

Stormno l
=] Moznostiv I

Anal.Sk.

- Urcete pocatecni hodnoty 2 L‘J

b2 [44 =

Spolecna hod.
[o
Pouzit I




S810y

-31.0

Model: S810y=b1*(b2+S810x)7(-1/b3)
y=(-2029.8)*((44.4308)+x)N(-1/(.971257))

“315}
32,0}
325}
33.0}
335}
340}
345}
350"
-35.5 b

7.0
(i<

80 9.0 100 11.0 12.0

8.5

95 105 115 125
S810x



FIE

mvis!edky: 58 3

Model je: 5810y=bl*(bZ+8810x)"(-1/b3)

Model je: S810y=b1%(b2+5810x)%-1/b3) (S8)
Zav.prom.: 5810y

0.019917 B

-0.026535

-0.024506

(
(
E Zavislé proumfnnd: S810y Nezévislé proménné : 1 Pozorov. Pfedpovéd| | Rezidua
e v o e 1 [343347] 348108 -0.023921
EPodﬂrt.:ZMyIlI\;ysvétlem’lmndelem: 99829669 R=99914793 2 -34.3932 -34.3637 -0.023498
( 3 | -341529  -34.129% -0.023310
) — —— 4 | 339791 339585 -0.020881
i 5 | 38459 33828 0022083
@ Souhm: Ochady parametit | Stogo B -33.7329 -33.7130 |
o 1|17 | 336403 -335189) -0.021304
Predpovédi, r , atd. Moznostiv } =l i :
B i | B | 335502 335372 -0.021969
e tee | - 9 | -334868  -33.4651 -0.021717
Analjza rozptylu I 10 -33.4231 -33.4@\ -0.022594
£ Pioloz. 30 funkes & pozor hodn.l 1 -33'3651< -33.34 1~ 0.023019
12 | 333130 -33.2888 -0.024247
—— 13 | -33.2609 -33.2397 -0.021185
Lpram My 5 | 331769 331821 004776
Hladina spolehlivosti:95.0% ( alfa =0.050) 6 | 33132 331177
Odhad | Standard | t-hodn. | p-hodn. | Dol sp. | Hor. sp. [17 | 331016 .’33,0755: -0.025973
chyba | sv= 151 Mez | Mez |15 | 330665  -33.0407 -0.026065
b1 [-2029.78] 2764.367 -0.734264 0463926 749161 343208 (19 | -330350  -33.0078 -0.027239
b2 44437 14515 3061022 0002612 1575 73110 20 | -33.0031  -32.9765 -0.0265%
B3| 097 0257 3784764 0000221 046 1478 [21 | -329713]  -32.9468
2 | 29423 32918 0.023803
: 23 | 29163 328915 -0.024822
S — * N 1 Lo
;A,Odelje' ,888811%3' blb2+Salnr1bISR) 18 328902 -32.8656 -0.024569
2 prom.. ¥ %5 | 328641 328409 -0.02323
Ztratova | bl b2 b3 26 | 328410 -328171 0023918
funkce 27 | 328178 327942 -0.023576
1 [5.7592891 -1970.00 44.00000 0.980000 23 gggzg gg;g; gggggg
2|0 289901 -2029.78 44.43076 0. 9?125?- - EGICH _32:7305: i
31 | 327338 327107 -0.023093
Model je: SB10y=b1%(62+8610x-1/b63) (SE2-| 2711 255 07285
74 5810 326991 -326730 -0.026099
AR QI ¥ M | 326788 326550 -0.023788
b1 b2 | b3 328614 -326376 -0.023835
b1 1.000000. -0.999949 0.999997 -326440  -326206 -0.023383
b2 | -0.999949 1.000000 -0.999921 T R L Rl
b3 | 0999997 -0.999921 1.000000 5977 32575 0025164
40 | 225832 325573 0.025850
41 | 325687 325425 -0.026154
42 | 35543 325281 0026187
43 | 325398 -325140 -0.026776
4 | 2563 325003 -0.025033
45 | 325108 -324868 -0.023971
46 | 324992 324737 -0.005503
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Nelinearni regrese

" Nézev Glohy : ]‘3801-5818

5 Soubor Graf Okno Népovéda

©TriloByte QC.Expert 3.1 - [GRAFY]

Madet] (581051 ~ P1(P2+{SB104])"(1/P3)

|«

LETEHE B Bk

Odhady parametr Data) —n
* Metoda:| Gauss-Newton | [Pt -2000 il 2 3;! Regresni krivka - 5801-5816
QIRYZ = 1
P2 50
Max. pocet iteraci: I339399 P3 08
5 0
| Teminatni kitiium:| &8 P4 -324
P5 C N
Alfa(01): oo 7 I
PE " Pd -334
Popis:llzad"'lf'] =l I & Potitej parametry I
P Nepovéds | IS Netled | pouit | X zom -34
-35 : : . : . X
7 8 9 10 11 12 13
Model : [S810y] ~ P1*(P2+[S810x])*(-1/P3)
Podatedni hednoty parametrd :
P1 -2000.266421
P2 44269465
P3 0.874173
Vypocet
Pocet iteraci: 0.0
Ukonéeni vypodtu : Bez vypoctu
Doba vypoctu : 00.00s
Max. pocet iteraci: 999999.0
Terminacni kritérium : 0.0 E
Odhady parametrd Parametr Smér. odchylka  Dolnimez Horni mez
P1 -2000.268421 75.196487 -2148.839579 -1851.693262
P2 44269485 0.415887 43.44315 45.09078
P3 0.974173 0.007064 0.960216 0.98813
Korela&ni matice parametrd : P1 P2 P3
P1 1.0 -0.999606 0.989974
P2 -0.999606 1.0 -0.999377
P3 0.999974 -0.999377 1.0
- § .
*
-2
" Incke:
133
-4 T T T T T T T —=
0 20 40 60 80 100 120 140 160
Epred Predikovand rezidua - S801-5816
122840 = L
162561
125414
2he)
PO P 4
o0 * . ‘.
mw-"" - o oy ....\ 0% e




Model :
Podatecni hodnoty parametrd :

[S810y] ~ P1*(P2+[S810x])*(-1/P3)

P1 -2000.266421
P2 44.269465
P2 0.974173
Vypocet
Pocet iteraci : 0.0
Ukonceni vypoctu : Bez vypoctu
Doba vypoctu : 00.00 s
IMax. pocet teraci : 999999.0
Terminacni kritérium : 0.0 E!
Odhady parametr( Parametr Smér. odchylka  Dolni mez
P1 -2000.266421 75.196497 -2148.839579
P2 44.269465 0.415687 43.44815
P3 0.874173 0.007064 0.960216
Korela&ni matice parametrd ; P1 P2
P1 1.0 -0.999608
P2 -0.999608 1.0
P23 0.899974 -0.998277
Statistické charakteristiky regrese
Vicenasobny korel. koef. R : 0.999995
Koeficient determinace R"2 : 0.999989
Predikovany korel. koef. Rp : 0.9999233
Stf. kvadraticka chyba predikce MEP : 0.000004
Akaikeho informacni kritérium : -1928.65759
Rezidualni soudet &tverch : 0.000539
Primér absolutnich rezidui : 0.204314
Rezidualni smér. odchylka : 0.001829
Rezidualni rozptyl : 0.000004
Sikmost rezidui : 2.026029
Spicatost rezidui : 11.850134
Cook-Weisberglv test heteroskedasticity
Hodnota kritéria CW : 16.090056
Kvantil Chi*2(1-alfa, 1} : 3.841459
Pravdépodobnost : 0.00006
Zaver: Rezidua vykazuji heteroskedasticitu!

Horni mez
-1851.693262
4509078
0.98813

P3
0.999974
-0.999377
1.0



Uloha $8.11 Model kruhového ruseni transmitance v zdvislosti na vinové délce

Data z knihovny NIST se tykaji kruhového ruseni transmitance v zavislosti na vinové
délce. Zavisle proménnou y je transmitance a nezavisle proménnou x je vinova délka v
nm. Autory™ byl navrzen nelinedrni regresni model

y = ] exp|-0.5 o~ B) .

B, B,
OData: Vinova délka predstavuje nezavisle proménnou x [nm] a transmitance zavisle prom&nnou y. Pro
pocateéni odhad parametrd B, , B; , B; jsou doporuceny hodnoty 1, 10, 500 nebo 1.5, 5, 450:
x Y
400 0.00016

500.0 0.000071

(| i viastni rearese (MNC): S8.sta _ 2=z

Zakladni visledky | ok
Bl Ddhadovana funkce I Stomo
Funkce: 5811p=(P1/P2Fexpl05(SEPIPL2 | ] Maseass «

Odhad nelinea

Model je: S811y=(P1/P2)*exp(-0.5*((S811x-P3)/P2)"2)
Dodet cdhadovanych parametr: 3

[ odhadovana funkce: SB.sta Ztradt. funkce : MNg

Zavisld proménna: S811y

Odhadovana funkce:

Nezdvislé proménné: S811x

Celé pfipady vynechiny u ChD

Podet platniych p¥ipadd: 35

v

/] Z&kladni vjsledky Detailni visledky IPrehIedI
O 3 funkce: 3 prom.” = wyraz; ey
Platné operétory: + - = = ; < 3 3 Metodaodhadu: Gauss-Newtonova l!
Odkaz na proménng &slem nebo jménem;  tj: v3=b?
VZechna nezna3ma jmena jsou parametry;  tj.: v3zko
Pouit standardni nebo védeckou notaci; SR
Konstanty: Pi=3.14...; Euler=2.71..; tj: wv3=b°
Funkce: abs arcsin cos exp log log2 logi0 sign 5 3 ‘
Logické operdtory: pravda=1, nepravda=0; eg.: Maximéalni poéet iteraci: |5000
Priklsd 1:  Porucha=exp(b0+b1*Pavnost) L et
Pikiad 2. vé=sxp(asbitvd)(tsxpiasbivvd) L=y [itérium konvergence: IE

%! Poé hodn: | Riizné

o000 J M
P2|1U Storno
. P3[500 Eei|

[‘Spoleéné hod. |



Model je: S811y=(P1/P2)*exp(-0.5*((S811x-P3)/P2)*2) (S8.sta)
Zav.prom.:S811y
Hladina spolehlivosti-95.0% ( alfa =0.050)

Odhad | Standard t-hodn. ._'#)-hodn. Dol. sp. | Hor. sp.
chyba sv=32 Mez Mez
1.55441  0.0154 100.8604 0.0000 15230 1.5858
40888  0.0468 87.3619| 0.0000 3.9935 4.1842
4515412 0.0468 9645 1467 00000 4514459 4516365
g/l'odel je: sé881111y=(F’1/P2)"ex|r>(-0.5‘| Model je: S811y=(P1/P2)*exp(-0.5%((S811x
av.prom.: 2 -
Pozorov. | Pfezilpovédi | Rezidua Zav.prom._S811y
1 [0000158] 0.000000 0.00015¢ Ztratova P1 P2 P3
2 [0.000170°  0.000000 0.00017¢ funkce
3 | 0000235  0.000000 0.00023
4 | 0000310 0.000000 0.00031c 10.849884] 1.00000/ 10.0000 500.0000
5 | 0.000492  0.000000 0.00049: 0.836615  0.11650 11.0441 501.1920
6 | 0000871  0.000000 0.00087- : : 79 '
B S5 o o hiE: 0.835484 0.19072 26.9128 518.7697 B
[8 | 0.004640  0.000106 0.00453 0.826012 0.69934 2053730 41532238
5120_ gggg?gg gggggg gggg]g 0.707755 13.21943 200.0090 417.8216 8
E'O:gmgog: 0:004975 0:00992'1 0703739 1399037 1811804 4451412.
12| 0023731 0.013700/ 0.01003 0.702442 11.70772 150.9564_479.1428.
13| 0.040168  0.032979 0.00718¢
B oo o o 0.693601 6.58251 78.3025 4676039
15| 0126446 0127623 0001179 |0.655611 3.23244 34 6211 447.1866
_:,‘75_ gggggg; 3322}_33 gggf;;‘ 0.5653428 2.05529 11.2667 457.9030
18] 0344562 0354084 -0.00952; 0.457998 1.70116  9.2737 4489629 8
19] 0.369805  0.380134 0010324112 [0.231392 155126 45263 4531650 8
20| 0366853  0.356713 0.01014(
B : 0.069952 155082 4.3948 45132848
21| 0310673 0.292586 0.01808] \ e ~ ~
22| 0207815 0.209768 -0.00195 0.038286 1.55503 4.0914 4515510
% g;;?g;g g;g;ggg gg}ggg: 0.038257 1.55432  4.0885 45154118
25| 0033720 0.034475 00007564 16| 0.038257  1.55438 4.0888 45154128
26 0.019402  0.014428 0.00497- 0038257 155438 4.0888 45154128
[27] 0011783 0.005278 0.00650¢ | ||
28] 0.007436  0.001688 0.005748 1
29] 0002273 0.000014 0.002259 0
30| 0.000830  0.000000 0.000880 8
[31] 0000458 0.000000 0.000458 1
32| 0000235 0.000000 0.000235 0
33| 0000159 0.000000 0.000159
34| 0000114 0.000000 0.000114
35| 0.000071 _0.000000 0.000071 1



Rezidua

Pozorované hodnoty

0.020

0.015

0.010 | e@®

0.000 |

-0.005

-0.010

-0.015

0.4

0.3

0.2

0.1

0.0

°
0.005 | $ °
s
{

0.2)

Predpovézené hodnoty

0.2

Predpovézené hodnoty




Uloha S8.12 Model dvou Gaussovskych pikii na klesajici zékladni linii
Simulovana data se tykaji dvou Gaussovskych pikll superponovanych na klesajici
zakladni linii plus normalné rozdéleny Sum se stiedni hodnotou nula a rozptylem
hodnoty 6.25. Autor”® navrhl nelinearni regresni model (NIST, 1996)

2 2
G VA P G )
D B
2} 8
ODuata. Nezavisle proménnd x, zavisle proménnd y. Pro po&ateni odhad parametrti B, , B, , By » Pa» Bs » Bs » Bs

, Bg jsou doporuéeny hodnoty 96.0, 0.009, 103.0, 106.0, 18.0, 72.0, 151.0, 18.0 nebo 98.0, 0.0105, 103.0,
106.0, 18.0,72.0, 151.0, 18.0:

[l Viastni regrese (MNC): S8.sta I ?1 =1xi

Zakladni visledky | ok |

y = B, exp(-B,x) + B, exp|-

| Odhadovana funkce l Storno I

Funkce: S812y=(P17explP2"SB12x+{P3expl(5812¢1| [R] Moznosti ~ |

Ls

| S v
[~ ChD vynechana

8 odhadovana funkce: S8.sta B 21 x| pady

Odhadovana funkce: I

Nezdvislé proménné: S812x

Odhat
Platne
Odkaz Celé p¥ipady vynechiény u ChD
Viect 2 3 % . 5o
= Pecet platnych pXipadu: 250 %l tl
OK

sich

Konst Zakladni visledky DetailnivﬁsledkylPrehIed'

- Metoda odhadu: I Gauss-Newtonova zl

i I..‘
Mcodel je: S812y=(Pl*exp(-P2%S3812x))+(P3*exp(—((S812x-P4)~2)/{((P5)~...
Doget cdhadovanych parametri: 3
Ztrdt. funkce : plitied
Zavisld proménnd: S812y

F1 [100 4 -
Masimalni poget iteraci: [5000 S

PZIU‘ Stomo I

Kritérium konvergence: Is = ]100 E =
= poleéna hod.

%] Poé hodn.: | Riizné P4 |"3°—- = =

P5 [25 s

PE lm—- Pouzit I

P7 [150 Vyberte podstedni
= hodnoty pro
PSqu procedury odhadu
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60 80 120

Predpovézené hodnoty
Model je: S812y=(P1*exp(-P2"5812x))+(P3"exp(-{(S812x-P4)*2)/(( (S8.st
Zav.prom..S812y
Hladina spolehlivosti:95.0% ( alfa =0.050)

0 20 40 140

Odhad

Standard
chyba

t-hodn.
sv=242

p-hodn.

Dol. sp.
Mez

Hor. sp.
Mez

99.0183

= o1+
0.0110

101.8602
107.0310
| 235786
| 72.0456
153.2701

19.5260

0.5375 184.2245
0. 0001

01601 713 217

0.2270/ 103.8910.
06172 116.7263

0. 1947 787.3425

02642 73.9152
| | A ||| A, | S, | A

824501
05922 172.0445

0.0000
0. 0000
0. 0000
0.0000

0.0000
0.0000
0.0000

0.0000

97.9596 100.0771
0. 0107 0.0113

100.7138| 103.0467

106. 7353 107. 3266
23 131b 24 0256
70. 8298 73 2614

152 6866 153 6536
19.0056| 20.0463




Model je: S812y=(P1*exp(-P2*S812x’
Zav.prom._:S812y
Pozorov. | Predpovéedi | Rezidu Normaini pravdépodobnostni graf rezidui
1 97587381 97 9356 -0.347| °
2 97.7634 96.8647 0.898|
3 96.5670 958055 0.761
4 92 5204 94 7579 -2.237| , i
5 91.1510 93.7217| -2.570 095
6 952173 926969 2.520|% - 085
7 90.2135 916833 -1469|:2
8 89.2923 90.6808 -1.388|% o 050
9 91.5148 89.6892 1.825|:
10 89.6097 88.7085 0.901|3% " 018
11 86.5619 87.7385 -1.176 005
12 855532 86.7791 -1.225 ° 001
13 87.1305 85.8302 1.300f |
14 85.6794 84 8917 0.787
15 80.0485 83.9634 -3.914|
16 82.1893 83.0453 -0.856| °
17 87.2408 82.1372 5.103L B
18 80.7941 81.2391 -0.4450
19 81.2857 80.3508 0.9348
20 81.5694 794722 20971
21 79.2271 78.6033 0.6238
22 79.4327 77.7438 1.6889 "
23 77.9019 76.8938 1.0081
24 76.7547 76.0531 070152
25 77.1738| 75.2216) 1.9521% &
26 742735 74.3993 -0.1258%
27 73.1190 73.5860 -0.46703
28 | 738483 72.7817| 1.0665% ©
29 724787 71.9863 0.4923¢
30 71.9229 71.1998 07231 6
31 66.9218 70.4220 -3.5002 o ©
32 67.9384 69.6530 -1.7146 o
33 69.5621 68.8926 06694 2
34 69.0707 68.1410 0.9296 W
35 66.5398 67.3980 -0.8581 | i | _
36 63.8788 66.6638 -2.7849 0 2 4 60 80 100 120 140
37 69.7154 659383 3.7770 Predpovézené hodnoty
38 63.6059 652218 -1.61587
39 63.3715 64 5142 -1.14264
Model je: S812y=(P1*exp(-P2*S812x))+(P3*exp(-((S812x-P4*2)/(( (S8.sta)
Zav.prom.:S812y
Ztratova P1 P2 P3 P4 P5 P6 P7 P8
funkce
1 [170.94931 100.0000 0.010000 100.0000 100.0000 25.00000 70.00000 150.0000 20.00000
2| 54.1626 98.8772 0.010891 92.9967 107.2951 26.08053 69.25746 153.7185 19.76499.
3| 36.0212 99.0209 0.010948 101.4360 106.9641 23.23815 72.58063  153.2023 19.44618.
4 [ 35.3205 99.0186 0.010993 101.8755 107.0270 23.57122| 72.05543  153.2636 19.53096.
5| 35.3204 99.0183 0.010995 101.8803 107.0309 23.57845 72.04561  153.2700 19.52607
6| 35.3204| 99.0183 0.010995 101.8802 107.0310 23.57858 72.04559 153.2701 19.52597
T ) [ A



Bodovy graf z S812y proti S812x
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Uloha S8.13 Model ultrazvukové kalibrace vzddlenosti kovii

Experimentalni data se tykaji méfeni vzdalenosti mezi dvéma kovy ultrazvukem.
Nezavisle proménnou x je vzdalenost mezi kovy a zavisle proménnou y je signal
ultrazvuku. Autor®® navrhl nelinearni regresni model

y_ EXPEh)
b, +b,x

OData: Nezavisle prom&nnou x je vzdalenost mezi kovy a zavisle proménnou v je signal ultrazvuku. Pro
pocateéni odhad parametr B, , B, , B; jsou doporuceny hodnoty 0.1, 0.01, 0.02 nebo 0.15, 0.008, 0.010:

X y
0.5 92.9
1.75 28.9

Z; ©TriloByte QC.Expert 3.1 - [DATA - SBKAPITOLA]

BT Soubor Upravy Formét QC.Expert Ugivatelské analyzy Okno Napovéda D, +b,x
PSS SE2E 00l | S-EIEHEERFEE
I [8.102586
S810x | S810y |S811x| S811y |S812x | S812y | S813x | S813y |S814x | S814y
i 7.447168| -34.8347| 400.0/0.0001580 1| 97587760 0.50&'522_9000 0 25134
2 8.102586| -34.3932| 405.0{0.0001700 2| 97.763440[ 1.000/57.1000] 0.05 2.04433
3 8.452547| -34.1529| 410.0{0.0002350 3| 96.567050| 1.750]31.0500 0.1 1.6684
4 8.711278| -33.9791| 415.0{0.0003100 4| 92520370 3.750{11.5870| 0.15 1.36642
EER:ELEY - ©TriloByte QC.Expert 3.1 - [DATA - SKAPITOLA] ; 1.12323
6 9.0871 Soubor Upravy Formét | QC.Expert UZivatelské analyzy Okno Népovéda 25| 0.92689
4 9.232 = _ [ ZaKadnistatistka... E—)'_3—0‘767934
8 (03508 T WL E e & B ¥ # 35 0638378
9 9472 Porovr:am dvou vyl:»erd. o —)Tm
ey [8.102586  Pravdépodobnostni modely... 45 0.4479%
11| 9.6654 S810x | s8¢  Transformace... S812y |SB13x)5| (02377585
12 [0749] 1 |7447168] 348 Pravdipodobnostikaluiétor... (97 587760| 0.50CE5[ 0 319739
13 | 9827d 2 [8.102586] -34.3!  Testovani * 197.763440( 1.00G [ 0272013
14 | 98991 3 | 8.452547| -34.1:  Simulace » 196.567050| 1.75Gs5] 0.232497
15 99661 4 |8.711278] 339 Anova » [92.520370] 3.75G 7] 0 199859
16 [ 100295 | 8.916774] -33.8:  Pldnované experimenty » [91.150970] 5.75G75] 0 17227
6 9.087155| -33.7.  Responsnipovrch... 95217280| 0875
7 9.23259| -33.6 — 0.213550| 2.25C
8 9 359535 -33.5! Vicerozmérné metody » o Aannncn YTy
9 | 9472166 _33_4:&c
10 [ 0573384| -33.4;  Preditivnimetody 2 C
11_[ 9.665293| -33.3( _ Kalbrace... Logistickd... |
12 [0749461] -33.  shewhariovy diagramy » [85.553160] 2.75C
13 [ 9.827092 332 pystenc dagramy  [87.130540] 4 75¢
14 [0809128] 332 oo i 85.679400] 0.62¢
15 | 9966321 -33.1 Znfisobilost... 80.048510| 1.25C
16 | 10.02928| -33.1: Pttt anran 82.189250| 2.25(C
17 | 10.08851| -33.1! ejimka 2 87.240810| 4.25C
18 | 10.14443[ -33.0¢ g 80.794070| 0.50C
19 | 10.19738| -33.1  Grafy... 81.285700| 3.00C
20 | 10.24767| -33.01  Rychlé zobrazeni dat... 81.569400| 0.75C
21 | 10.29556| -32.97T3T 454 5T03T06G730T 211 79.2271501 3.00C




s T — xi]
b [S8e01x = ol 1 5 | 5 | Zavisle proménna

s S sl 3

230203 s | s c | Vahy

580343 “2 | °N | Satt | Exp

Sa04r = _tn]esf x| 0

" [ExplPT(581 3P 2+P3(581 34])

¥ ouost |
[[58135] ~ Expl-P1(581 361/ (P2+{PF(58134]) |
i Odstranit modell X zon | 7 oK I

Nelinearni regrese N

x|

" Nazew dlohy: [Kosou

Modek] [58135] ~ Expl-PT[58131/(P2+{PF{58134])

] Odhady parametrli
Dat

1 Metoda:lMa'qua'dl :I P 01 —
] P2 0.01 * Viechna

Max. podet iteraci: IBQSSSB = e
1 - ¢ Dznatend
& Terminagor katéium 1 'E 8 P4

i " Neoznadend
Alfa (01):]0.05 = 5

F'opis:l [Zédn] _:]

? Népovéda | = Nahled

" Podle filtru F'I!r...l
| & Potite] parametry l s

x| Model.. |

| & Pousit |

Xze | o |

a7Ia Nelinearni regrese

x|

Nézey Glohy : |K°°°“'

Model:l [S813y] ~ Exp[-P19{S813=])/(P2+([P3[S813x]))

Odhady parametri

Metoda:l Marquardt

=

Max. pocet iteraci: I 939393

Terminaéni kritérium

P1

P2

0.1665 ﬂ
0.0052

P3

n.0122

MEE

Alfa [0-1) Joos

P4

P5

P6

Popis:l [Zadnj]

? Napovéda |

=

{2 Nahled |

Pousit |

—Dat.
(+ Y3echna

(" Oznatena

(" Neoznatend

" Podle filtru Eiltr...I

> Model... |

Xz |

VK|
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 ©TriloByte QC.Expert 3.1 - [PROTOKOL]
. Soubor Upravy Format Okno Napovéda

PR eecEHES &8 &Yy 0B
|
Nelinearni regrese
Nazev Glohy : Kocour
Data: VEechna
Hladina vyznamnosti : 0.05
Pocdet stupfid volnosti: 51.0
Kvantil t(1-alfa/2,n-p) : 2.007584
Kvantil F(1-alfa,m,p-mj} : 18.512821
Metoda : Nejmensgi étverce
Pocet platnych Fadkd : 54.0
Podet parametr( : 3.0
Metoda optimalizace : KMarquardt
Nezavisle proménné : S813x
Zavisle proménna : S813y
Model : [S8123y] ~ Exp(-P17[S813x]W(P2+(P2*[S313x]})
Pocateéni hodnoty parametrd :
P1 0.1
P2 0.01
P3 0.02



Vypocet

Podet teraci :
Ukenéeni vypodtu :
Doba vypodtu :

Max. podet iteraci :
Termina&ni kritérium :

Odhady parametrli
P1
P2
P3

Korela&ni matice parametrd :

Analyza klasickych rezidui
Index
1.0
2.0
3.0
40
5.0
6.0
7.0
8.0
S.0
10.0
11.0
12.0
13.0
14.0
15.0
16.0
17.0
18.0
19.0
20.0
21.0
220
23.0
240
25.0
26.0
27.0
28.0
29.0
30.0
31.0

7.0
Konvergence
0.08s
999999.0

0.0

Parametr
0.1665
0.0052
0.0122

P1

P3

Y naméfené
929
571
31.058
11.587
8.025
636
21.4
1425
8.475
63.8
268
16.452
7.125
67.3
41.0
2115
8.175
81.5
1312
59.9
14862
329
544
12.56
5.44
320
13.95
75.8
20.0
10.42
59.5

Smér. odchylka  Dolnimez

0.03857 0.089067

0.000674 0.003847

0.001548 0.008082

P1 P2

1.0 0.844245

0.844245 1.0

-0.939808 -0.961973
Y vypoéitané Smér. odch. Y  Reziduum
81.426645 1.208047 11.473355
43656434 0.905522 8.443518
28.14448 0.675895 2.90554
10.51219 0.615718 1.07481
5.094881 0.629978 2.930118
54.452145 0.877112 9.147855
21.058103 0.566928 0.341897
12.978663 0.58459 1.271337
6.024938 0.641318 2.450062
61.50573 0.808911 2.29427
28.14448 0.675979 -1.34446
16.325846 0.55561 0.136154
7.180489 0.644131 -0.055489
70.266587 0.793148 -2.966587
38.711761 0.863905 1.288239
21.058103 0.566976 0.091897
8.638269 0.636205 -0.463269
81.426645 1.208214 0.073355
1451756 0.568237 -1.39756
61.50573 0.809048 -1.60573
1451756 0.568241 0.10244
33.148745 0.769284 -0.248745
4697034 0.621917 0.742868
14.51756 0.568246 -1.95756
4597034 0.621925 0.742986
33.148745 0.769336 -1.148745
14.51756 0.568252 -0.56756
81.426645 1.208312 -5.626645
24215209 0.606905 -4.215209
9.514065 0.627582 0.905935
61.50573 0.809198 -2.00573

Horni mez
0.243933
0.006553
0.015308

P3
-0.939808
-0.961973
1.0

Reziduum [%Y]
12.350221
14.787244
9.357617
9.276
36.512384
14.383421
1.59765
8.921664
28.90929
3.596035
-5.016642
0.827078
-0.778787
-4.408004
3.142046
0.434502
-5.666898
0.090006
-10.652133
-2.580684
0.700685
-0.756064
13.657454
-15.585667
13.657454
-3.589828
-4.068529
-7.423014
-21.076046
8694194
-3.370974



Statistické charakteristiky regrese
Vicenasobny korel. koef. R :
Koeficient determinace R"2 :
Predikevany korel. koef. Rp :

Str. kvadraticka chyba predikce MEP :

Akaikeho informadni kritérium :

Rezidualni soudet Etverch :
Priimér absolutnich rezidui:
Rezidudlni smér. odchylka :
Reziduaini rozptyl :

Sikmost rezidui :

Spicatost rezidui :

Cook-Weisberglv test heteroskedasticity

Hodnota kritéria CW :
Kvantil Chi*2(1-alfa,1) :
Pravdépodobnost :
Zaver:

Jarque-Berriv test normality
Hodnota kritéria JB :

Kvantil Chi*2({1-alfa,2) :
Pravdépodobnost :

ZAaver:

Wald(v test autokorelace
Hodnota kritéria WA :
Kvantil Chi*2(1-alfa,1) :
Pravdépodobnost :
ZAaver :

Znaménkovy test rezidui
Hodnota kritéria Sg :
Kvantil N(1-alfa/2) :
Pravdépodobnost :
Zaver :

0.992854
0.985857
0.883031
11.83144
127.812668

515.312854
106.588631
3.178706
10.104174
2.303213
6.956003

18.821103

3.841458

0.000014

Rezidua vykazuji heteroskedasticitu’

55.941313

5.8991465

0.0

Rezidua nemaji normalni rozd€lent

2.0714

3.841459

0.000014

Autckorelace je vyznamna

1.236465
1.959964
0.216286
W reziduich neni trend.



Indikace vlivnych dat

Index
1.0
20
3.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0
11.0
12.0
13.0
14.0
15.0
16.0
17.0
18.0
19.0
20.0
21.0
220
23.0
240
25.0
26.0
27.0
28.0
29.0
30.0
31.0
32.0
33.0
340
35.0
36.0
37.0
38.0
39.0
40.0
43.0
440
450
48.0
47.0
48.0
49.0
50.0
51.0
52.0
53.0
54.0

Standardni
3.902232
2771082
0.935455
0.344656
0.940451
2.9840%8
0.109311
0.406894
0.786956
0.746333
-0.432859
0.043503
-0.017826
-0.963752
0.421123
0.029381
-0.148751
0.02495
-0.445861
-0.522355
0.032755
-0.080651
0.238338
-0.625918
0.238338
-0.372451
-0.181474
-1.913763
-1.350929
0.290724
-0.652486
-0.815713
0.635959
0.160792
-0.274385
-0.882539
-0.431656
-0.865727
-2.2139%8
1.66955
-0.247204
-0.248408
-0.750091
-0.694447
-0.286915
-0.145117
0.055487
0.032755
0.092978
0.269718
-0.043077
0.24326

Jackknife
4513419
2.977053
0.934289
0.341658
0.939366
3.265451
0.108247
0.403541
0.783977
0.743048
-0.429384
0.043075
-0.017651
-0.963067
0.4177
0.029092
-0.147318
0.024704
-0.443327
-0.518587
0.032432
-0.079862
0.236122
-0.622145
0.236122
-0.269294
-0.179744
-1.966847
-1.362214
0.288098
-0.648771
-0.812997
0.632205
0.159248
-0.271852
-0.880593
-0.428186
-0.863567
-2.305793
1.700216
-0.244915
-0.245107
-0.746832
-0.690879
-0.284218
-0.143717
0.054942
0.032432
0.08207
0.267252
-0.042653
0.241003

Predikované
13.410239
9.189238
3.043127
1.116709
3.049914
9.801771
0.35313
1.315842
2.554024
2.453133
-1.408141
0.140444
-0.057865
-3.163549
1.390982
0.094917
-0.482601
0.085743
-1.443695
-1.716956
0.105822
-0.26422
0.772538
-2.022184
0.772538
-1.220223
-0.586297
-6.576999
-4.374682
0.94268
-2.144718
-2.641509
2.068434
0.528525
-0.886311
-2.859498
-1.399888
-2.796951
-7.277474
5.389086

-0.797942
-0.805465
-2.465588
-2.241586
-0.930333
-0.498734
0.179852
0.105823
0.319545
0.870768
-0.148046
0.791377

Diag(Hi)
0.144433
0.081152
0.045212
0.03752
0.039278
0.076139
0.031809
0.032822
0.040705
0.064759
0.045224
0.030552
0.041069
0.06226
0.073864
0.031815
0.040058
0.144473
0.031956
0.064781
0.031957
0.05857
0.038279
0.031957
0.03828
0.058578
0.031958
0.144497
0.036454
0.03898
0.064805
0.036456
0.04105
0.064812
0.031826
0.037527
0.039294
0.03196
0.064823
0.030229

0.03023

0.038983

0.064836

0.030231

0.038984

0.144543

0.038292

0.021963

0.144551

0.030862

0.144555

0.045284

Atkins. vzdal.
7.815451
3.647856
0.838265
0.278133
0.783133
3.865175
0.08%
0.311304
0.665849
0.808177
0.385303
0.031529
0.015061
1.02316
0.488371
0.021744
0.12408
0.041857
0.332109
0.562758
0.0242%96
0.08213
0.19423
0.465074
0.194233
0.379814
0.134855
3.332828
1.092455
0.239232
0.704156
0.652026
0.539311
0.172853
0.203223
0.71693
0.357045
0.646962
2503
1.237669

I0.178289

0.204373
0.810794
0.502944
0.236106
0.243574
0.045202
0.024298
0.156046
0.19%
0.072283

0.216413



Uloha $8.14 Numericky model nelinedrni regrese k testovani algoritmii
Data byla generovana na 6 spravnych cifer uzitim nelinearniho modelu
y=10.0951 exp(-x) + 0.8607 exp(-3 x) + 1.5576 exp(-5 x).
Takto generovanymi daty byl proklddan nelinearni regresni model tvaru®’
¥ =By exp(-p, x) + B; exp(-p, x) + Bs exp(-p; x).
OData: Nezavisle proménnd x, zavisle proménnd y. Pro po&atecni odhady parametréi B, , Bs , By » By Bs » Bs
jsou doporuceny hodnoty 1.2, (.3, 5.6, 5.5, 6.5, 7.6 nebo 0.5, 0.7, 3.6, 4.2, 4.0, 6.3

X y

0.00 2.5134

1.15 0.0623931

mvlastm' regrese (MNC): S8.sta 2 |‘_ | xll

Zakladni visledky | oK

i Odhadovana funkce | Storno

Funkce: 5815y=P1+P2*exp(-P4*5815x]+P3*exp(-P5*S8 E Mo3Znosti vl

Wt Sy
[~ ChD wynechana

21 x1pady

Odhadovana funkce: 0K B
— |5814y=P1*exp[-P2*5814x)+P3*exp(-P4*581 =
4x)+P5*exp(-PE*S814x) _I Storno B |

=  Oteviit
UloZit jako

;I L] Zobraz prom

Cdhadovana funkce: ‘odhadovans prom.” = vyraz;, napf.:

Platnéoperdtory: + - = = [} < > >»= <= < = {
Odkaz na promenne Sislem nebo jménem;  tj.: v3=bi"v4 nsbo

Viechna nezndm3 jména jsou parametry:  tj.. v3=konstiparam v4
Pouzt standardni védackou notaci; tj.: v3=bi*vi/ie+2

Konstanty: FPe=3.14. Euler=2.71._; t.j.: wv3=b*Euler~y3

Funkcs: 3bs arcsin cos =xp log kg2 logi0 sign sin sinh sart tan
Logicke operatory:  pravda=1l, nepravda=0; e.9.:

Priklad : Forucha=exp(bl+b T Favnost) =wS(OBS-PRED)™2
Pliklad 2:  vd=exp(a+bi*va){i+exp{a+b1°v4)) L=Viha"abs{OBS-PRED)




[ 0dhad nelinearniho modelu metodou nejmensich Stvercl: SS.sta 2l-1x]

Model je: S81l4y=Pl*exp(—-PZ2+*5814x)+P3*exp(-P4*53814x)+P5*exp(—-PE&*S31...
Po&et odhadovanych parametrii: 3
Ztrét. funkce : MNE

Zavisld proménnd: S814y
Nezdvislé proménné: S814x

Celé p¥fipady vyneché&ny u ChD

Podet platnych p¥ipada: z4 I{al zl

Zakladni visledky  Detailni visledky | Prehled | oK

ketoda odhadu: lGauss-Newlonova L‘ Storno I
&) Moznosti v |

m:

Anal.Sk.

Maximalni podet iteraci: [1000
Kritérium konvergence: |3

%]  Pog hodn: |szné

® 21
o

o° S E—
/ P2|0v3 Storno I

I . -
: o EE Spoleéna hod.

a F'4|5.5

Ps [6.5 =

= Pousit oty

Model je: S814y=P1*exp(-P2*S814x)+P3*exp(-P4*S814x)+P5*exp(-P6 (S8.sta)
Zav.prom.:S814y
Hladina spolehlivosti:95.0% ( alfa =0.050)
Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp.
chyba sv=18 *+* Mez Mez
0.09633  0.0007 142.8982' 00000, 00948 0.0977
1.0057  0.0034 29417400 0.0000, 0.9986 1.0129
08642  0.0017 497.3536/ 0.0000| 0.8606 0.8679
3.0078) 00042  714.8870/ 0.0000, 29990 3.0167
15529 0.0024)  647.2304, 0.0000] 15479 15579
50029 00014 35469369 0.0000 50058
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80 [0 008 656 010 6 38 0 89 621 15 62 265 [ |
81 | 0000 106 58 0 192 1.03 99 8837 3.05 65 186 5.0 36
0 07. 586 10 7 530 08 2 93 15 35 246
52| -0000 391 25 0 119 1.03 4 0. 817 3.05. 99 213 5.0 30
0 07 101 10 6 378! 0.8 9 44 1.5 56 228
83 | .000 39110174 119611.03 31 0880 3.0 02 229 5.0 92
0 006; 98 01 2 02 0 06 499 15 98 213
84 000 271 817 000 1.0 73 878 3.0 07 259 50 01
84 |0 005 927 0.09 11 271 0 95 458! 15 67 5. 203
85 | _000 704 69 96 1.02 93 877 3.0 58 286 5.0 41
0 005 127, 0.09 13 44 0 01 432 15 19 186!
56 | .000 584 51 897 1.022 99 -875 3.0 40 309 5.0 07
0 005! 580 0.09 0 544 0 34 386 15 98 170 [ |
87 .000 051 19 84 1.0 873 3.0 79 325 5.0 57
83 0 004 0664 0.09 52 193 0 90 347 15 29 156
88 000 932. 6 30 1.0 30 872 3.0 21 351 50 63
188 0 004 482 0.09 68 168 0 87 312 15 97 147
89 -000 814 95 0 752 1.01 08 8712 3.02 80 374! 50 2 |
0.0 004 809 09 9 439 0.8 0 87 15 97 132
.0000 763 52 0 730 1.01 2 698 3.02 99 394 5.0 16
047 972 09 701 219 0.8 6 478 1.54 89 118
539 15 0 699 01 5 688 3.02 7 092 5.01 & |
377 .096 5/ 1 107 08 73 155 154 15 070
2 0 77 .00 5 6749 01 6 32 0 afl
0 5 95 0. 9 91 15 35 0938
o,oggg‘;‘s 1:33833(1) 0,3525133 3'815722 1,532328 2'8885;g=
1 1 ooz o 3 dizass i Sooseit
0.8 97 3'01109 1,559165 .0055 1
642 .00 4 02 5.0 198
713.00960 155027915 0506
0078 515 1052 0044 1
27 1-521397 2.0039;3
552 3 9
903 003467

i
79!




S814y

Model: S814y=P1*exp(-P2-5814x)+P3"exp(-P4*S814x)+P5*exp(-P6*S
y=(.096251)*exp(-(1.00573)*x)+(.864245) exp(~(3.00783)"x)+(1.5529) exp(-(5.0028 N
8)"x)
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0.000004 . ; ; , . ;
®
0.000003 |
0.000002 |
©
=
2 0.000001 1
e ©
.... pe ® ® ]
i L e
0.000000 ® &
L ()
© ° ]
-0.000001 |
° °
-0.000002 : : ; ; : :
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Predpovézené hodnoty
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Uloha $8.15 Numericky model nelinedrni regrese k testovani algoritmii
Data byla generovana na 6 spravnych cifer a generovanymi daty byl prokladam
nelinearni regresni model tvaru®®
¥ =By + By exp[-x B,] + B; exp[-x Bs].
OData: Nezavisle prom&nna x, 7avisle proménnd y. Pro pogateéni odhady parametrii B, , B, , B; , Bs » Bs jsou
doporuéeny hodnoty 50, 150, -100, 1, 2 nebo 0.5, 1.5, -1, 0.01, 0.02:

% b2
0 0.844
320 0.406

FViastni regrese (MNC): S8.sta N 2|=|x

Zakladni visledky |

(S

Ddhadovana funkeen

B o

I Stomo I

S
Funkece: 5815y=P1+P2*exp(-P4*5815x)+P3*exp(-P5*58 E Moziae: vI

[ odhadovana funkce: SB.sta

Odhadovana funkce:

o

3 funkee:

Platné oparitory: S o T
Odkaz na proménné Sislem nebo jménem;  tj: v3

PouZit standardni nebo védeckou notaci;

Konstanty: Pi=3.14..;

Euler=2.71...;

<

3 prom.’ = vyraz;

>

tj: &

t:

ti.
v

Funkce: abs arcsin cos exp log log2 logi0 si
Logické opertory:  pravda=1, nepravda=0; eg.:

Pfikiad 1:
Phiklad 2:

Porucha=exp(b0+b1*Pavnost)

vé=sxp(a+b1*v4)/(1+exp(3+b1"v4))

Wi Sy

[~ ChD vynechana

[ odhad nelinearniho mode

Medel je:
Dodet cdhadovanych parametri:
Ztrédt. funkce : MNC

Zévisléd proménnd: S815y
Nezdvislé proménné: S815x

Celé p¥ipady wvynechény u ChD

Podet platnych p¥ipadi:

33

5

Zékladni visledky Detaili visledky | Prehled |

Metoda odhadu: Gauss-Newtonova

Maximalni podet iteraci:

Kritérium konvergence:

%] Pot hodn: | Rizné

[1o00
[3

N

Urcete pocatecni hodnoty

50

S815y=P1+P2*exp(-P4*5815x) +P3*exp (-P5*5815x)

2(x
P1 d [
P2 [2 Storna |
[A]
pafor [ CPolecia el

Paf14
ps[ 02

[o
Pouzit |

250




Model je: S815y=P1+P2*exp(-P4*S815x)+P3*exp(-P5*S815x%) (S

Zav.prom.:S815y

Hladina spolehlivosti-95.0% ( alfa =0.050)

Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp.

chyba | sv=28 Mez Mez
P1 0.3752. 0.0021) 180.9101  0.0000, 03709 0.37%4
P2 1.9104 0.2068 92370, 0.0000 14867  2.3340
P4 0.0128 | 0.0004 293367 00000, 0.0119 0.013_7'
P3| -1.4390 0.2083 -6.9093 00000, -1.8656 -1.0124'
P5 0.0222 0.0009 251454 00000 00204 0.0240
ie—r ——=]
[T [Model je: S815y=P1+P2%exp(-P4*58*| |Model je: S815y=P1+P2%exp(-P4"S815x)+P3"exp(-P5°S815x) (¢
Zav.prom.-S815y Zév;pronj.:8815y
Pozorov.| Predpovédi | Rezidua Zf:z::::? P1 P2 P4 P3 P5

; ggggggg! gg‘;ggig gggﬁ;g 1_[0.8865381 0.400000 2000000 0010000 -140000 0.020000
510932000 0931050 0000950 BIZ—|0-0694947 0.378346  1.367015 0.011134 -0.89869 0.023885
. - : 3 |0.018303 0.372232 1586615 0.012086 -1.11318 0.023969
4 | 0.936000  0.937098 -0.001098 By 10 007926 0.371951 1641883 0.012159 -1.16807 0.023641
5 [ 0925000  0.927888 -0.002888 Bi5 10007726 0372442 15673952 0.012248 -1.20052 0.023441
6 | 0.908000  0.908151 -0.0001518i |0.007682 0.373117 1.720156 0.012374 -1.24724  0.023155
7 | 0881000  0.881472 -0.000472 {7 |0.007542 0.373546 1754536 0.012461 -128195 0022968
8 | 0.850000  0.850543 -0.000543 88 |0.007529 0.374093 1.799706 0.012572 -1.32754 0.022728
9 | 08180000 0817361 0.000639 J§9 |0.007440 0.374271 1817800 0.012612 -134577 0.022646
10| 0784000 0783388 0.000612§§100.007426 0374553 1843941 0012672 -1.37213 0022520
41 0751000 0.749672 0.001328 BI11]0.007410 0374745 1863299 0012715 -139163 0022432
42 | 0.718000 0716946 0001054 B|l120.007404 0.374979  1.887327 0.012767 -1.41584 0.022325
E 0,685000: 0,685701: -0.000701 8113 0.007396 0.375120 1902848 0.012800 -1.43147 0.022259
14| 0658000 0656249 0.001751 J|J4]0.007394 0375186 1910363 0012815 143902 0.022228
15| 0628000 0628766 -0.000766
16| 0603000  0.603328 -0.000328
17| 05800000 0579940 0.000060
18| 0558000 0558558 -0.000558
19| 0538000 0539101 -0.001101
20| 0522000 0521466 0.000534
21| 0506000 0505538 0.000462
22| 0490000 0491193 -0.001193
23| 04780000  0.478308 -0.000308
24| 0467000 0466230 0.000240
25| 04570000  0.456430 0.000570
26| 0448000 0447206 0.000794
27| 0438000  0.438983 -0.000983
28| 0431000 0431661 -0.000661
29| 0424000 0425150 -0.001150
30| 0420000 0419365 0.000635
31 04140000 0414232 -0.000232
32| 0411000 0409680 0.001320
33| 0406000 0405647 0.000353

ERE—



S815y

Rezidua

Model: S815y=P1+P2"exp(-P4*S815x)+P3*exp(-P5"S815x)
y=(.375186)+(1.91035)"exp(-(.012815)*x)+(-1.439)"exp(-(.022228)"x)
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