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Odhadowvana funkoes:

Platné operatory :
Odkaz na promenné Si=slem nebo jménem;
“Eechna neznama jména jsou parametry ;
Paugit standardni nebo wédeckou notaci;
Konstanty:
Funkce:
Logické operdtory
Priklad 1:
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Zakladni wisledky

S Odhadowana funkee | Stoma |
Funkce: BS01w=b1"exp(-b2AE 801 x+b3Z]) E‘ R v|
Ghsis [ | o x|

B301y=b1"exp(-b2/(B301x+b3)

Model je: BES80ly=bl¥*exp(-bES(BE0lx+tb3))
Podet odhadovanych parametrf: 3
Ztrat. funkece : MHE

Eaviszla proménna: BEO1y

Zadany regresni model A

Nezavislé proménng: BS01x

Celé pfipady wvynechany u ChhD

Pofet platnich pFipadi: 74

Zakladni wisledky  Detalni visledky L}frehled I ) — . ]
Zadani numerickych

b etoda odhadu: Levenberg-td arquardt j , .. .
podminek minimalizace
modelu A

b aximalni pocet iteraci: IEDEI w'

F.ritériunm konvergence: IE—
Wi Pot hodn: | Rizné b1 [300
|;.2|‘II:IIJ Starno |
b3 5 Spoledng hod

T apalechna nod.
Zadani nultého pfiblizeni [
odhadovanych parametri _ rout |

by
Model je: BEOLly=bl*exp(-bES(B201lx+b3) )
Zféé:rifslké prn.mér;t'léi BE01y Mez&wizslé proménné ;1 Okén ka N ab |’d ky Vé ec h
rat. funkice: nejm. ctwerce , o
Konet. hodn.: 4361 99726193 forem VyS|ed ku o Utp utu
Podil rozptyiu wyswétleny modelem © 956453456 R =99321873 . .
= %R (odhady, rezidua, iterace,

Zéklad | Detaini wjsledky | Fezidua | Preried | ANOVA, grafy a detalily).

Souhrn: Odhady pararnetr Storno

Histornie iteraci

Analiza rozptylu

| _ somo |
i Fredpoved, rezidua, atd. | E MoZnosti+ |

|

|

ProloZ. 20 funkce & pozor. hodn. |

T

ProloZ. 30 funkce & pozar. hodn. |




hModel je: BOO1y=b1"exp(-b2/(BE01x+b3Y)) (BS.sta)
Lav.prorm. BE01y Pribéh iteraci

Ftratova ki1 b2 b3
funkce
33?.1BFE!HDD.DDDD 100.0000 0 S0, 00000

76,1559 281.1659 1301520 4452642 B
662016 279.29958 127 4414 3593706 B
561967 2791444 127 1813 3592450 00000
B6.1967 2791457 1271837 3592597 000

hodel je: BE0Ty=b1"expl-b2/(BE01x+b3)) (BS.sta)
Lav prorm.: BE0Ty
Hladina spolehlivosti:95.0% [ alfa =0.050)

Odhad | Standard | t-hodn. | p-hodn. | Dol sp. | Hor, sp.
chyba =7 ez ez I
2?9.145?! 42461 b5.7422 0.0000] 270.6793| 2687 b121
127 1837 5.8380 185996 0.0000) 113.5492 1408152 B
35 9260 43635 82332 00000 272253 446266 0

Nalezené odhady

Madel je; BE0Ty=b1"axp(-b2/(BO01x+h3]) (G sta)
ANOVA Lav.prom..Ba01y
| 1 z 3 4 5
| Efakt Soucet étvercti 5 | Primémy ctverec | F-hodnota | p-hodnota
Regrese 1953?55.1420! 3.0000 bb1200.3007 10714.0344  0.0000
Rezidua 432 71.00000 bl.7
| Celkem 1965148 74.00000
| Opraveny soucet 324155 7300000
Regrese vs. Opraveny soucet 1965766 3.00000 Be12554 14850 0.00




Madel je; BAOTy=b1*exp(-b2/(BA01x+h3)) (B8, sta)

L prarm.:Bal1y

Madel je: BE0Ty=b1"exp(-b/(BE01x+b3)) (B3, 5ta)
Lav.prom..BE01y

Pozorov. | Pfedpovédi | Rezidua Pozorov. | Pfedpovédi | Rezidus -.
1 | 21686000 225728 -1.3128 32 (13981001 1452272 -B.4172
2 | 27500 229728 -0.2223 NN 33[ 15322000 1561458 29255 R
i gfgggg géggég Eggg? Rezidua ke statistické analyze _—=
£ | 447900 381752 EEHB- ®| 1741800 169.1633 50167
B | 205500 39.3532| 1.1 R 37| 1730000  169.1633  3.8367 R S
7 | s0z500 #8799 14504 39| 1735400 1694960 40440
5 | 458800 487996 -1.919% 39| 1788600 1711305 7.7295 R
9 | 520300  56.8528 -4.8220 401776300 1714517 6225300
0] 634700 535343 -0.0643 411737300 1720896 16414 B
11| 611300 635343 -2.4043 42| 1599800 1736491 -136691 B
12| 810000 741345 GEss5 43| 1612900 1736491 -12.3591 B
13| 730000 751556 -2.0656 44| 187.0700 1751658 11.9042 R
14| 790000 781754 09146 B 45| 1761300 177.7911 16611 B
15| 795100 791675 0.3425 BN 46| 1934000  181.0960 23040 DR S
16| 65.3100 791675 -138575 0000 47| 1862600 1856748 0s8s2
17| 719000 859099 -14.0099 BN 48] 189.6600 1878101 1.8499 B
18| 9651000 886920 25920 490 1867000 1913781 46731
19| 946000 856920 s9080 500 186.8000 192276 54276
20( 925000 949385 2430 51| 1951000 1936758 14242 B
21| 1050000 975130 74570000000 52| 216.4100 1946814 21.7286 R
2201017000 1024836 -0.7836 0 53| 2032300 1986616 45604 B
23| 1029000 1024836 04164 B 54| 1883800 2002561 -11.8761 B
241 1100000 107.2254 27746 55| 189.7000 2014537 -17s7
25| 104.3000  107.9941 -3.5941= 56| 1953100 2019561 -G.6461 R D
26| 1349000 1266477 825230000 57 | 2026300 2048399 -2.2099 R R
27| 1306800 1365815 50015 55| 2248200 2076610 171590 B
28| 1405800 1365815 39935 B 59| 2080300 2139234 58934
29| 155.3000 139.2763 160237 B BO| 2125000  217.9435 -5.4455-=
30| 1522000 139.2763 12927 0 61| 2147400  219.7814  -5.0414 N
31| 1421500 1453671 -3.2171 62| 2033000 221.4149] -18.1149
32| 1398100 14822720 5472 RIS | 209.7000 2234005 -13.7005 N
33| 1532200 196.1465 29255 DG4 | 2339000 2250092 66905 RN
3| 1457200 1597691 -14.0491 RO BA | 2242000 2061365 -1-9355-=
35| 161.1000  160.9314  0.1636 B BB | 2347000  227.8904  6.809 N
3| 1741800 169.1633 5.0167 [RILE7 | 231.0000 2300792 0.9205
37| 1730000 169.1633) 3637 IRIIIGE | 2443000 231.7763) 125237 [
3| 1735400 169.4960 40440 DRINIEY | 2424000 2351158 7.2541 R
39| 1768600 1711305 7.7295 DR 70 | 2307700 2360751 -5.3051 A
0| 1776800 1714517 6.2263 D 71 | 2425700 2377294 4.8406 BN
81737300 1720886 16414 D72 | 2321200 2383000 -6.1500 BRI
2| 1599800 1736491 -13.66591 D73 | 2420000 2398347 2.1653 RN
13] 1612900 1736491 -12.3591 [N 74 | 2467000 2422023 44571 [N NS
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Model BE01y=h1"exp(-b2/{(BE01x+h3))

y=(279.146)"exp(-(127.184)/(x+(35.926)) _

il ] i | b A ?ﬂ
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Model B:

Z2kladni wisledky |

K testovani druhého regresniho
modelu je zavisle proménna
B801ly predem zlogaritmovana do

Tl Odhadavans funkee | | tvaru BSOlay
Furkce:  BS01ap=b1-b2/B307 +b3]] E b3 |

ChD wynechan
|VFI:I|:||:--:I_I,I

" Nahradit

B801ay=b1-(b2/(B801x+b3)).

Model je: EBES0lay=bl-{(bz/(BES0lx+b3}) )
Podfet odhadovanich parametril: =
Ztrat . funkce - MG

Eavisla prowménng: BS01aw
Mezmavwisle proménnég . BSO1x

Celé pripady wynechany a ChD

Podet platniych pEipadi: 74

Zakladni wizledky I Detailni wizledky I Prehled | %

Fetoda odhadu: ILevenberg-M arquardk ;I

hodel je: BEOTay=b1-b2/{Bo01x+b3)) (B, sta)

Zav.prom.-BalTay Nalezené odhady
Hladina spolehlvost95.0% [ alfa =0.050)

Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Har. sp.
chyba | sv=71 hlez hlez

b1 553721 00181 31078560 00000 56011 56734
b2 [ 130.1852] 53850 24.1755 0.0000) 119.4478 140.9226 8
b3 | 37.4965 22205 168354 00000 330689 41.9241 8

— | |




m?isledkr: B8.sta ' N

Model je:

Kaoned . hodn.:

EBf80lay=bl-(bZ/(BES801lx+h3) )

259539249

Zawisla prowménng: BI0T1ay
Ztrat. funkice: nejm. ctverce

Podil rozptylu wyswetleny modelem

Souhrr:; Odhady parametri

& aklad |Detailni wizledky | Rezidua | F'rehle::ll

Predpoved, rezidua, atd.

Hiztorie iteraci

Analjza rozptylu

Mezdwvizlé proménng ;1

99055347 R =99526553

Okénka nabidky vSech
forem vysledktl outputu
(odhady, rezidua, iterace,
ANOVA, grafy a detaily).

Prolog. 2D funkce & pozor. hodn.

2]

Wipocet

[SUHH|

Starno

[B] Moznostiv

W Anal Sk,

Proloz. 30 funkce & pozor. hodn.

Model je: BE01ay=h1-(h2/B301:x+b3)) (BS. sta)
Madel je: BE01ay=b1-(b2/BS01x+b3)) (BS.sta) Zav.prom.:B801 ay
Lav. pram. . BE01ay Pozorov. | Piedpovidi | Rezidua
zsrﬁt‘?“ﬁ b b b3 . 1 [F075467] 3157341 -0.081874 —
LA 2 | 31248650 3157341 0032776
1 [41.30952]0.100000  0.100 0 3 | 3104587 3.157341 0.052754 B
2 | 767753 5512867 82.298 7160 By | 2442019 3 091397 0.150622 R
3 | 561747 5059527 230122 104818 B l5 | 2 eo1085 3 649558 0152427
4 | 535720 4.846352 1195812 41023 BIe | 3 700536 3670450 0.023096 L
5 | 5.34386| 4.893125| 1198.242| 363957 N7 | = o17011 3EE0R01 0.027320 B
B | 534288 4.901956 1202400 27091 B IS | 5 qa7501 3689691 0042005 R
7 | 534232 4909038 1203.266 24483= g | 3951820 4039792 0067972 RN
8 | 5340 on v = , 19265 10| 4.150567  4.149335 0.001233
o | 5332 Prubeh iteraci cooc B 2= 412995 1 I'IHHHH?_=
10 | 53100z o.0sd0de | 120r o1 5?55- . . . , ,
11| 530796 5134832 1207 654 2543 g Rezidua ke statistické analyze
12 | 5.03468 5.342458 1207.795 1941 BOSN14 | 4370588 43545880 0.016012 NI
13 | 4.91425 5439715 1207.780 1661 B GE | 4 375063 4367062 0.005800 D b
14 | 451236 5.622829 | 1207.777 1156 MGG | 4179145 4367062 -0.157957 R
15 | 4.030597 6.009507 1207.733 645 W97 | 4 275276 4448281 0173005 R
16 | 3.15688| 5.328020 1207.392 570N 95| 4 455508 44795988 0024476 R
17 | 2.95753 6.831202 1205.667 356 MM NGs | 2549657  4.479983 0.059670 HENEEEEE
18 | 2.37962 6.879092 1167.2265 37 Moo | 2527200 4.547778| -0.0205650 IR
19| 2.33590 6.809829 1089.741 359 B 151 | 4653960 4574459 0079502
20 | 2.23823 BBBE591| 934892 1G5 | 4672027 4624084 -0.002056 MEEEEEEE
Pl 2.01229|6.417415| E25.358 231 B 55| 4 533756 4.624084 0009674 B
22 | 1.84669 5.344213 563.843 200 B 54 | 4 700450 46E9261  0.031200 DENRE SR
23| 163663 6.200712) 440.247 160 B =5 | 4 5a7271 4676424 0029153 RN
25 1.18691 5 572101 81.362 15_ 27 | 4872752 4 911945 —D.DBQ']E‘J‘J-_-
25 0.55912 5.608200 115 E73 a1 - 29 | 40945777 4911945 0.0338231 _-
27 0.519382 5635065 129.018 3?- 29 | 5 045359 4 921601 |:|.113._"r5._"r_-
gg 8-;‘3;‘ g-ggggg Eg-:";g g;= 30| 5025195 4031601 0.093594 L
SB07226 LI5S ST B 31 | 4.956653 4974694  -0.017511 NN




BA01 ay

Fezidua

Model: EB01ay=b1-(h2/(B801x+h3))
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Uloha C8.02 Parametry zavislosti tenze par
vody a dodekanu na teplote

Pl STATISTICA Cz - PS 1* - [Model: C80Zay =exp(b1-(b2 /(C802ax +h3)] expi =181l
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N it o Model: C802ay=exp(b1-(b2/(C802ax+b3)))
—— y=exp((16.2886)-((3816.43)/(x+(227.02))))
160 : : . : : -
B vlastni regrese (MNC): Listz: 2] = ’
ZaKladn nastaveni | — N al eze n e O d h ad y
L4 (% Ohadovand furkce | Stomo
Funkce: C802ay=explbl-[b2/[CE02ax+b3]]]
120 }

100 | CB0Z ay=exp(b1{b2/(CE0Zax+b3]

80 |

C802ay

60 =

3
=b™ Bulerty:
Pl s e e exp log logZ | g|D sign sin sinh sqrt tan
Logické operitory:  pravda=1, nepravda=D; e.g.:
40 Piiklad 1:  Porucha=expibi+h1® Peunast) L=w570BS-PREDT™2
Piiklad 2 wdsexp(ash 1 wd¥(1rexp(ahi™ud))  L=&ha"abs(0BS-FRED) 11

20
0 S
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Ca02ax

4 | »| 55 Model: CE02ay=explb-Ib2/(CE02ak+b3]))

[P viastni rearese MNE__

Pfipravena [ABC [123 [25320

mﬂdhaduvana funkce. List2 J_J

Odhadovana funkce; K

CB02ay=exp(b1-[b2/[CE02an+b3]

Stomo

[ DOteviit

|| Odhadovana funkce:
C802ax+b3)]

Zadany regresni model




FB STATISTICA Cz - PS 1 - [Model: C802ay —exp(b1-(b2/(C802ax+b3)}))] - [PS 1* -
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y=exp((16.2886)-((3816.43)/(x+(227.02))))

60

40 |

20

00 r

8 vlastni regrese (MNE): Li
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'Qi Odhadovand funkce |

Funkce: C802ay=explbl-b2/C802ax+b3]))

Bl B odhadovana funkee: List2
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Storno pady
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Pousit standardni nebs védeckou notaci: ti wisbi™v1fes
FKonstanty Piedit: Buler2P1..  tic visb*Bler™vd 13
unkoe:  abs arosin os exp log lag? logl0 sign sin sinh sqit tan
Logické aparitory:  pravda=l, nepravda=D; eg.
fikdad 1: - . b x
40 L Prikdad 1 Porucha=exp(b0+b17 Pevnost) L=wE0BE-PREDT™2 1 2
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Uloha C8.03 Zavislost molarni tepelné
kapacity plynné siry na teploté
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EEE Soubor | Upravy Zobrazit Wiodit Format  Statistka Grafy Nastroje  PracovniseSt Okno  Napovéda =|g|5||

DSHE| SR 4 R |0 o |dh it doseii - prdat doprotokols ~ 07 | @82

Shomsnigaine. =] 0. @ P E | # @cds NdriggXwvaEm @)% %/ &nash. |
=y PS 1*

-3 Nelinearni adhad (List2)

S g i Model: C803y=b1+(b2*C803x)Hb3/C803x*C803x))
: Model: CB02ay=axp *, - Ve
e Y=(17.865)+(( 585¢-3))H(-1653¢2)/(x))  Nalezeny model
Model: Ca03y=b1-+i
L eloix] : '

Zakladni nastaveni |

190 i Bl Ddhadovana funkce | Starno
Furkce: CBO3p=h1+(b2*CB03x)+(b3/(CB03x*CRO3x]] E e
i | | B v

ChDr wynechana

188

% Celé pripady
" Mahradit
primérem

18.6

ATISTICA Cz - [PS 1* - Model je: C803y=b1 +(h2"'l:3l]3x)+(b3,.‘"(l:803x'l:8033))(E.sta)]
a Soubor Upravy Zobrazic Wiodit Formét Statistka Grafy Mastroje Data Pracovnisest Okno  Napovida

DEE|ER| % BB |0 o | #h 4 eidot dosedi - piidat do protokols - | GF 2,
8 5% |[ 2 e @ | B =2 3 premions - pipady - [EI] |

[ Sns|nzu ss=d A2 ER

arst -
= - Model je: CB03y=h1+h2*CB03x)+(b3/(CBO3x*CE03x)) (CB.5ta)
2143 Melinesrmi odhad (B&.sta) i prom.:CE03y ]

Er4C3 Didog fsleckd nelnedr Warovanl degenerovany vysledek, hodnoty mohou byt chybnél

5 Model: Ba01y=pl*e: = =
[ Model fe: BE01y=pt’ Odhad |Smérod. [t-hodn. |Urovefi p [Dol. sp. | Hor. sp.
B Mode!; BaOLy=bter || chyba |sv=23 ez Mez
] Madel fe: Banty=b1: b1 [ 180 0,000000) 000 0,00 18 18

{58 Model, Ba01y=b1*e | B2 00000000 0,00 0,00 0 0 |
7] Model jes Ba01y=by: {b3 | 165293 3050825 000 000/ 165306 -165253 [ I R [

R Modl: BAOLy=b1*E: N I N

¢ Model: BBO1y=b1*E:

{5 Model: B01y=b1*E:

{51 Model: BE01Y =b1% E
¢ Model: BBO1y =b1*
{5 Model: Ba01y=b1-b:

Model je: BB01y=b1*
¢ Model: BBO1y=b1*e:
{5 Model: B01y=b1*e:
2“3 Melinedmi odhad (BS.sta)
[E1-423 Dialog vysledki nelinsdrr
{5 Model: B01y=b1*E:

{51 Model: B01Y=bI1*E:
¢ Model: BD1y=b1*E:

2 429 Nelinedrni ndhad (C3 sta)
4 | | _>| @ = a Dialog vysledki nelinesr

3 = £ Modsl: CB03y=b1+{
Iﬁvlaslm regrese [MNC... ot By — m .
tBstart| B & & c® E < alovani | < 0 S O 34mPM

Zakladni naztaveni I

C803v

I—I—
2000 2200

Starno

- ‘Li Qdhadovana funkce

Funkce: CB03y=b1+[b2*CE03x]+[b3/CE034*CE03x]) B Modnosti v

Zadani modelu ) '

Odhadované
. Funkce: . C803y=b1+(b2:CA03x)+(b3




Uloha C8.04 Parametry Antoineovy rovnice
oro k selmu sirovou a benzen
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Uloha C8.05 Zavislost molarni tepelné
kapacity kyseliny dusi¢né na teplote

Uloha C8.05 Zavislost molarni tepelné kapacity kyseliny dusiéné na teploté Zavislost

molarni tepelné kapacity y [J. K. mol™'] na teploté x [K] je ddna

y=[31+i32x+[33x2+

Urgete odhady B,, B,. B; a B, pro plynnou fazi kyseliny dusiéné z piesnych
a z experimentalnich, tzn. zaSuménych dat, kdyz velikost Sumu ¢ili ndhodné chyby
je piiblizné€ 0.001. Adamcova (1989) publikovala pro pifesna data odhady parametrii b,
= 91.826, b, = 0.00627, b, = 1.76110, b, = -9480500. Jsou vaSe nalezen¢ odhady
spolehlivé)$i? Jak se posuzuje kvalita nalezenych odhadi parametrii? Jak posuzujete

kvalitu dosazené tésnosti proloZzeni?

OData: Teplota x [K], molarni tepelna kapacita y [J. K. mol™].

1. ¢ast: simulovana data bez Sumu:

X y
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aae i

1200 118.1247
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d Y
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i STATISTICA Cz - [P5 1* - Model je: C805ay=b1 +(b2*C805ax) + (b3*C805ax*C805axn) + (b4,/{CE (List2)]
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Uloha C8.06 Parametry teplotni zavislosti
Ostwaldova absorpcmho koeficientu
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Uloha C8.07 Parametry teplotni zavislosti
rozpustnostsi sadrovce

[BSTATISTICA Cz - [PS 1 - Model: C80Ty =enp(b1+(b2/C807x] i
“. Y Soubor  Upravy Zobrazit Ylodt Format  Statistka Grafy Mastroje  Pracowni sesit Oknu MNapoveda
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C807y=exp(b1 +(62/C807x)+(b3{Log1 O(CB07s)|




Uloha C8.08 Odhad tfii parametrd rozsifeného
Debyeova- Huckelova vztahu

FBSTATISTICA Cz - [PS 1* - Model: C808ay =h1-(3%0.5115*sqeH{CH =181 x]
“. Z| soubor  Upravy  Zobrazt VoSt Format Statistka Grafy Méstroje  Pracowni sed Oknu Napnveda __ngi”

[D=gm|ak & B s o o @ st - phdetdoprotorols - 05 | SER2 |
”Eanrmélnigraf[zmé...‘@,.EB,HEE‘|$|@@@®|’T.Hﬁ BEXuYEE 0|k, |

ﬁ PS 1* o i
i Model: C808ay=b1-(3*0.5115"sqrt(C808ax)/ 1+(0.3291"b2*sqrt(C8
- Lo y=(5.03359)-(3*0.5115*sqrt(x)/( 1+(0.3291*7.60041)*sqrt(x)))) + ({.068342)*x)
e 4.92 : : : : :
Madlel je: Ca04ay=e 1 IR N al ezen y mo d el
]ﬁ Model: C804ay=exp 490 | O

- Model: CA4ay=exp Zakladni nastaveni I oK
ﬂ:ﬁ Model: C806y=exp(t —
E Model: CB06y=exp(t 488 | 2 3 Odhadovana funkee | Sty |
-5 Model: Ca07y=exp(t : i 7
38 Modsl: Cansay—b1- Funkee: CB08ay=b1-[30.5115sqiCB08ax]/1+(0.3251 B Monosti = |
Model: C308ay=b1- -
b tods vl 486 SHERT fl - = -
tsis [ | 4 mﬂdhadovana funkce: List2 2l
484t [P0 0o funkes
* Celép = T I
7~ Mahia Stono
L préimé =
482 = Otewiit
4 80 Ulodit jako
%‘ ’ ;I @ Zobraz prom 1 2
o0 <
o 478 ¢ S S 4
oQ né operatory: - R ¢ 3 = o= 0 o=
O az na nebo jménem;  tj.: w3=b1%w4 nebn
4 76 | el mglry tj.: wikonsteparam®ud )
. =1 . wishlm el
Konstanty; Fi=3.id... Euer-2 71 1. wishTEulerd
Funkoa:  abs amsin cos exp lag Ing2 g0 sign <in sinh st tan
474+ i e e
Piiklad 1:  Porucha=exp(bii+h1*Pewnost) L=w5*(0BS-PREDY"2
Pfiklad 2:  wesewp(a+h 1wd)lsenp(ab1™vd))  L=Vihaabs(0BS-PRED)
C808ax
| | (| A bodet CBN7y=exp(1 +(62/CE07x} b (Log] 0CB074)]) | (A Modst CAORay-h1-(30 5115"sar{CB00ax)/(1+(0.3291°b2°qt(C8 £y hiodek CA0Bay=h1-(3'0.51 15 san(CB0BaA)(1-+(0. 3231 " sart[C8 <]
lﬁvlaslm’ regrese [MNC...
Prlpravena ABC | 123 | Z82H
P I e B N W PR T | #n I'=3 I aniie s e e - oo W rem wasieze | T A ann s

| m Odhadovana funlu:E. List2 i 2 x|
Udhadovana funkce: ‘ aF. I

|__|_|I_I.' 1217 +[0.
291* I:.:| s ": Dawl] 0 ] Stnrnn ‘

HE.I }:"{1 +|U:



Uloha C8.09 Disociaéni konstanty a molarni
absorpcm koef:c:enty _castlc kyselmy HL

|| souber (pra y Zobrazt Mot Frm StttkaGFyNt] Pran ol
DB (SR 4 BE |2 o [d P dossiiu - prda coprotosols E\@w|

|Elomanigarine. 2. & [mEFE | # eade A dride Xy a® @)% %as.|
3PS 1%
-3 Nelinearni adhad (List2)

5 4 D sk e Model: C809ay=(b1+(b2*10%(b3-C809ax)))/( 1+107(b3-C809ax))
- —— y=((.077864)+((.713727)*10"((4.58476)-x)))/( 1+107((4.58476)-x))

SLTES
RETS]

Nalezeny model
18 45 i viosini regrese (MNER List2 7l_1x]

Zkladni nastaven | T
%l Odlhadovans funkce | Storno |
06 12 Furkee: COMap-{n<b21 0" (b3CE08)AT 10 TH| 5] boghosi +

ChD wynech
05 & Celé pfipady
" Mahradit
primérem
)
] [ odhadovana funkce: List2
S 0.4
Q
8]
O o
03 P Otewiit |
= Ulait jakn |
j ] Zubrazgruml
P Bl Gt A e e
0.2 | Fambopariony: 4 - 7 ™ 4 o< 5 o= e o =
az nebo m; . w3sh1™wd nebo
a it w3skonstiparamtud
i 1. wi=biTvlfes?
nstanity: 2 ti. wa=h®Bule F‘ 3
Funkce: abs aresin o Ty i Tl i inh sqnt tan
O'I - Logické operstory pmda:L nepravda=0; eq 1
PRikiad 1:  Ponuchasexpb04b1*Pevwnost) L=v&%(0BS-PREDFZ
Priklad 2 wd=expla+b1 w1 +exp(ath Fvd))  L=\&ha*abs(0BS-PRED)

Udhadovana funkce;  zadani modelu ‘ ng I

Storno ‘




Uloha C8.10 Disociaéni konstanty a molarni
absorpcm koef:c:enty castic kyseliny H2L

s'mnsnmtz - [PS 1* - Model: C810a £ i I =1
”.S ubor  Upravy Zobrazit vl Fe Ckno  N&pove d __Jg]z”
j|DE,.m|§@u¢\g $| |gMPF‘|datd e do protorall ~ 0 | AT |
| S Thermai oraf Gme... =] 3. &, || B G llmlaaaﬁaﬁaﬁm@c&%g\f@@\:|u=|mmv|
ﬁpsﬁ‘ o i
E"?f‘;fi"”ﬁ;’a"g'tiii‘iﬁa el Model: C810ay=(b3+(b4*10~(b1-C810ax)) +(b5*10"(b1+b2-2*C810ax
FB ot cotoe s y=((.366285)+(1.0671)*10%((9.83519)-x)) +((.019719)*107((2.83519)+7.58878)-2*
- XD 1H107((9.83519)-x)) +{ 107((9.83519)+(7.58878)-2*X)))
1.0 L— ) T T ! T3TH P
[ visini rearese (it 2l <15 Nalezeny model
08}
) B oo | B,
.| @Zh z prol |
> eI :
S : e e
ot 04 e
o0
o P
0 2 | PFiiklad 2:  wd=expla+h 1 vayT+expia+h 17w L=\éna“ans(oag-EP?aEx§J
1
00F o =
n
o -
mﬂdhaduﬁrana funkce: List2 : ?| X
" 7 v
Udhadowvana funkce;  Zadanimodelu 0K

C210ay={b3+[b4*107[b1-CE1 0ax]]
+[BE 107 (b1 +b2-2CE1 Dax)))/ |1+|1II b1-C8

10ax]] +[10°[b1 +|:|._' 2“L010ax]]

Starno

L[

=il =
[ il i




Uloha C8.11 Odhad tfi disociaénich konstant

sulfoazoxmu an aIyzou A-pH krivky

FBSTATISTICA Cz - [PS 1* - Predpoy@zené hodnoty versus rezidua =18l x|
|| soubor Upravy gobrast viedt Eormét StttkaGFyNt] Pracovnisedlt Okno  Mapovéda ;|g|5||
e s e trpdmpmmmv.ﬂ_sﬁ\ak?.|
oo OEEE|#ecde | NeEoe Xy EE 0w %|as.
A Ps 1
=143 Melin odhad (List2) o o = :
23 Dok vk e Predpovézené hodnoty versus rezidua
-5 Model: C809ay= (b1
-5 Model: C810ay=(b3- 0.012 . i P e —
3 Madel: Ca10ay=(b3- [l Vlastni regrese (MNE): Listz. 2]
del e =t
mode| :e E:Ea: E| Zakladni nastaveni | ak
[ Model je: Ca11ay=(l 0.010 | | ]
%N \] i s E.j i Bl Ochadovans lunkee | Stano
(8 Pedpovézens hodnd ( 11+52+h3-31 =l Funkes: 0811 ay=(b4+[b5°107(b1-C811 ax])
C5 - = Moznosti =
0.008 | I Ulegit ko | m‘ |
’ ;I @ Znhlazgmml Hais EI
i N -ChD wynechana
adovand funkse: “achadovand prom. = wiraz; napk.: BT
| Pl )
0006 Ol {(‘ Mahradit
L prémérem
0.004 p o
Priki
o
3
2 0002} " 4
g T
10
0.000 104
g
6
-0.002 t
-0.004 5

[ 0dhadovana funkce: List2

Udhadovana funkce:

CBTT ay=[bd+[b51 0 [ 1-CB 11 ]
+I|:|I- 107 (b1 +b2-2°CE1 1 ax])+ (b7 107 (b1 +b2

Zadani modelu : ‘ L1E. I

Stormo

+b3-3 L8 T ax))) 1 +10° |_|:|'| £811 an)] =
+107°[b1+b2-2C81 1 ax])+[107[b1 +b2+b3-3 =

Ltewrit

Cal _ ax]| | e

+b;. “Co1 16'-:]]]:"[1 +[1 0” {I:-1 I'“Bi 1 -:1\-]]

+{10°(b1+b2-2C811 ax])+(3 o

,811ahl




Analyza environmentalnich,
potravinarskych a zemedelskych
dat dat

Ulohy E8.XX

v ucebnici

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

Software STATISTICA



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

ZKladni visledky | HiE

:-a-i Odhadovana funkce | Stormo

Funkce: E801y=b1*bz2"ES01x] E Modnozt -

Zadani modelu

el f | &y v

Model je: EBUTy=b1"(b2*EC01 }ﬁ

Model je: E801ly=bl*{bZ~ES801x)
Pofet odhadovanych parametri: £
Ztrat. funkece : MIC

Eawizla proménnd: EZ01y
Mezdwislé proménné : ES01x

Celé pripady vynechany u ChbD

Podet platnych pFipada: 1z Eﬂ
Zakladni wizledky | Dretailni v_lﬁlsledk_l,ll F'Fehleu:ll EIK
Metoda adhadu: ILevenherg-Marquardt j Storno

Model je: E80ly=bl*(bZ"ES01lx)

Edwisla proménnd; B30Ty Mezawizlé proménng ; 1
Zirat. funkce: nejm. Styerce

Koned. hodn.: 839838971

Podil rozptylu wyswétleny modelem @ 93316931 R =96600539

Zéklad | Detaiini visledky | Rezidua | Prehled |

Souhm: Odhady parametril Starno
I.J\E - .
i Fredpovedi, rezidua, atd. E M oZnosti»

Historie iteraci

Analiza rozptylu Prolog. 20 funkce & pozor. hodn.

Proloz. 30 funkce & pozor. hodn.




hodel je: EBOTy=b1*(b2*ES01x) (EG)
Lav.prom. ESOTy .
Hladina spolehlivasti:35.0% ( alfa =0.050) Nalezeny

model

Odhad | Standard | t-hodn,
chyba sv =10

p-hodn. | Dol sp.
hlez

Hor. sp.
ez

D.EDEDEE! 0.136641 3.696458| 0.0041.32 02200657 0.809545
1.851631] 0.110708 16.72541 | 0.000000 1.604959 2.095304 B

Model je: EB01y=b1*(b2EB01) (ES)

Lav.prom. EQ0Ty

ltratova b
funkce

b2

20149071 0.100000

L O e 0 iy S =N T N

L

—
=

—
—

—
-

—
(]

Lt
T

—
LT

—
(ny)

_15.92185.1.512?91
1683536 1.630933
1h.6R322 1.6BE216
16323059 1.7329598
1560492 1.852984
1431266 2.070702
1164534 2 428751
0.06446 2 BE024:
b.55125| 1.817245
f.36230  1.509263
470065 0.877424
3.43541 0579977
250932 0495954
2.89500 0505052
2.89500 0505093

0.100000 .

0926540
09304530000
0938005
0952095 B
0976731 B
1.020059 B
1.090256 B
1.207013 B

1.329763 .
1.420033
1575942
1.759403
1.853854

1.851629 B
1.851631 B

Zav.pram. EG01y

Model je: EB01y=h1*(b2*EB01 %) (ES)

Pozorov. | Piedpovédi

5.00000 e e

{00000 54373
b.00000 5.9573

Fezidua I

E.IIIIIIIIIIIIIII! 1.73173  0.2h827
3.00000 1.73173 “I.EEBEF.
200000 3.20653 -“I.EIIIEEEI
1000000 10.99370 -EI.EiEEFEI.

1 -0.53731 50

3.00000 3.20653 -0.20853 B8
1.00000 173173 -0.73173 80
400000 3.20653 079347 B8

1 1.06269 85
1 0.06269 55

3.00000 3.20653 -0.20653 5
12.00000 10.99370  1.00630 B8



Model: E&01y=b1*(b2*E801x) .
y=(.505093)*((1.85163)"x)  "aiczenymode

E801x
Funkce: |1 TI Fridat novou funkci I O ds=trarit I Ok I

D efinice =
Typ: IFunkce g ;I Do seznamu I Sezn. funkci I

v Prirvodee funkcemi

5 =|p=[.B050327E538507)7([1.8516314740465]™x)

Starno

I FPousit wipocty ovladace udalost

Fozzah =
b inirnLn: IIZ'C'C"E osy =] Hodmota: ||

b amirnLinn: ||:||:||:||Ez sy ;I Hadnata: IEI

Cara

Kl

F E. ....... ';‘:I;' .éa.r.-.:.- .......... %I F‘Dzliéeni: I Nl:lrmélr_li'
Frirazeni osy

IElaa“r' ;I o Weywa © Vpravo O "-.-"Iastnl“:l

4l

Sty .

b oZnozst arafu. ..

L]

Skl I.-'l‘-.tril:-ut_l,J prokl. 1. grafu [zménéna]



Uloha E8.02 Uroda ovoce v zavislosti na stafri

ovocného stromu

Z:kladni wisledky | Zadani modelu

]

Odhadovana funkce

Funkce;

E20Zay=1/[b1+[b2*E 802 ax])

% 1]

..........

Starno

[B] Modnosti =

EB02ay=1/(b1 t hQ*EBEIQa}:

Celé pripady wvwynechany u Chh

Pofet platnych pFipadi:

Zakladni vizledky I Detailni wisledky I Frehled I

41

|:ITL-II'I'IE-'TE!I'I'I
Model je: ES0zZay=1l/(bl+(bz*EZ30Zax))
Poéet odhadovanych parametri:
Ztrat. funkce : b [
Zawvisla proménna: ES02ay
MNesédwislé proménné . ES02ax I

Model je:

Podil rozptylu wyswétleny modelem

Zéklad | Detail visledky | Rezidua | Prehled |

EZ0Zay=1/{bl+ (bZ*E20Zax) )
Zavisla proméhng: ES02ay

Ftrat. funkce: nejm. cheerce
kionec. hodn.: 6051 83652373

Souhrr: Ddhady paramet

Predpoved, rezidua, atd,

Hiztone iteraci

&naliza rozphylu

Mezavislé pramenng @ 1

O9003722 R =92463223

Stormo

[B] Moznosti+

Proloz. 20 funkce & pozor, hodn.

Proloz. 30 funkce & pozor. hodn.




Lav.prom. EQlZay
Warovani: degenerovany wysledek, hodnoty mohou byt chybns

hWodel je; EBDZay=1/{b1+HbZ"EBLILax)) (ED)

Nalezeny model

Odhad ‘

standard
chyba

t-hiodn.
Sy = 3

p-hodn.

Cial. =p.
[lez

Hor. sp.
ez

I:I.I:II:IEHIISE! 0. 000587
0.000103 0.000000

bodel je: EB0Zay=1/(b1 +Hb2*EGD2ax)) (ES)
Lav. prom.: ESl2ay

000
.00

0.00 0.003249] 0.0045814
0.00 0.000103 ) 0.000103

Model je: BEBOZay=1/b1+bZ"EES02ax]) (E
Zav prom. E5lZay

tratova
funkce

b1

b/.2.3780

b/ 1.8708
b/ 1.0803
bES. 3528
hER. 5365
bE4.1417
bE0.0192
h53. 1482
bd5. 45971
bdd. 7 h12
hd4 BEdo
bdd BR15
bdd B145
bd4.5180
bdd. 3146
h435.5599
b4 BY74
h35.3126
b3k, 303
b31.5278
551.4612
475 0bES
211.9750
137. 0k

79,1060

77,7941

77,7936

/7. 7936

5722188 |

0.10000
-0.08474
-0.36512
-0.69420
-0.93573
-1.01331
-1.04383
-1.05621
-1.06304
-1.06647
-1.08551
-1.08302
-1.05849
-1.04331
-1.03096
-0.99425
-0.52084
-0.77401
-0.48035
-0.42163
-0.30417
-0.05926
-0.01964
-0.00189
0.00442
0.00418
0.00403
0.00403
0.00403
[ e [

b2
0. 100000

0.093651 B 6
0.083604 B (7
0.070717 g

oos93z i
0.054452 N
0.053133 N
0.052509 B
nos2173 00
o.os200s B
0051854 B
0.051730 R
0.051558 B

0.051113 B (=1
0.050224 N | =2
0.045445 B 104
0.044555 BRI {25
0.037774 B £
0.023547 B I os
0.020701 B 22
0.015003 NN (=
0.003626 B =5
0.001135 FE N (53
0.000290 B 154
0.000070 B |22
0.000095 S |7
0.000103 B (38
0.000103 S |2
0.000103 B Iy

44 22300

A0. 0592

Pozorov.| Predpovidi | Rezidua .
1 [ 176.5800 162 55892 14.0208
]
2 | 189.0700 147.15300 11.9170 00
3| 122 4100 1471530 -24.7430 B
4 | 1258.3200 144 7248 -16.4045 B
5 | 1257700 135.8016 -10.0316 B
126.8100 132.4033 -5.5933 0000
1172900 128.5395 -11.2495 B
133.4900 1248794 55106 S
128.8700 123.7209  5.1491 B
110.0400 123.1419] -13.1019
111.1500 121.4369 -10.2869 B
134.1200 118.7122 154073 0000
99,9400 1176506 -17.7106 B
128.7000 115.0914 135086 B
152.1700 1145902 37.5795 B
100.3600 1131123 -12.7523 000
123.3200 1126412 10.6783
114.4400 1116849 27551
131.2700 110.7443 20.5252
115.1200 105.0222| 10.0275 B
95,5200 1025767 -7.0567 B
94,9400 987378 -3.797s
119.2800 98.36087 209113 0000
93,6400 951753 -1.5359
85,7300 915510 -5.8210
89,2600 29938 -0.7335
55,5500 896571 -1.1371 B
76.3100 56.4535 -10.1435 00
76.6300 511428 -4.5128 0000
90,5300 755686 14.9514
71.2800 722647 -0.9847
56.6100 709055 -14.2955 B
75.0900 707162 4373800
55.2600 58.6904 -3.4304 B
544500 57.1182| -2.6352 N
51.8400 667821 -4.2421
£5.1900 657803 -0.5903
57.1000 52.9592 58599 B
526800 51.2332  1.4461 B
47 0100 50.8406  -3.8306

-5.7892



Model: E802ay=1/(b1+(b2*E802ax))
v=1/((.004032)+((.103E-3)*))
180 g : —

150 |

120 }

E802ay

90 |

60 |

30: . & : . i
0 30 60 90 120 150 180

3
3

i s . b 8 . 1
A . 5 . B . B ]
g H . H . . H . b
........................................................ e 0 . . ) i o o AT S s B s i vl
i 0 - O - 0 - -
i O - 0 - " - b

B0 e ............. .............. ............ T s ..............

SO SO SN N S "YUl S B S A

Rezidua
(O8]
[(n]

20 40 60 80 100 120 140 160 180
Predpoveézene hodnoty



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

O dhadowana funkce: Zadani modelu — I
E803ay=1.-[b1+[b2*[ES03a=x"b3]]l | %
tarmo
E Otewrit
I ==k gl m I

EB03ay= 1f(h1+(h2*(Eauaaxnh3m

Odhadowana funkce: n:u:lhan:l-:r-.rana pmrn = '-.r'g.ﬂ—cl napr

Platne operatory : + - ==

Odkaz na pmmenne Sl=lem nebo jméansem; 1:_| '-.r3 b1%wd nel:n:h
WEaechna neznama jmena j=ou parametry tj.: wiE=konst+param™w
PouZit standardni nebo wédeckou notaci; tj.: wiE=b1™vw 1/ 3a42
Eonstamty: Ri==2.14...; BREiler=:.71.__; tj.: wI=bTBulertw:

Funkc:e: ab= arc=in co=s exp log logi? logl0 =ign =in =inh =gt tan

Logichke aoperatary : pAvda=1, nep@Aavda=0; =.9.:

z

Model je: E202ay=1/(bl+(bZ* (EE0Zax"h3) )} 1
Podet odhadovanych parametri: 3
Ztrat. funkce : MIC

Eawiszla prowménna: ES03ay
Nezdwislé proménné : ES03ax

Celé pripady wvynechany u ChD

Pofet platnich pFipadi: 4z Eﬂ
Zakladni vizledky | Detailni v_l;lsledkyl F'Fehle::ll ,,E,LK
Metoda odhadu: ILevenherg-M arguardt j Stormno

Model je: EBD3ay=1/(b1+bZ"(EBD3ax"b3))) (EB)
Lav.prom.: Ed03ay ,
Hladina spolehlivosti:95.0% ( alfa =0.050)  Nelezeny mode

(dhad | Standard | t-hodn. | p-hodn. | Dal. sp. | Hor sp.I

chyba | sy=29 ez hlez
D.DDEHE! 0.00045%7 5027074 0000002 0.001741 00037517

0.000033° 0.000025 1.309306 0198093 -0.000018 0.000084 55

1199126 0.155897 7691793 0.000000 0.8537% 1.514457 B
R < e




Model je: EB03ay=1/(b1+(b2*(EB03ax"b3))) (E5)

Lav pram. EG03ay

Ztratova
funkce

b1

bz

Model je: EBDZay=1/(b1+{b2*(EB03ax"b3))) (E
Zav.pram. EGB03ay

b3

OO | =1 |00 | 77| e |00 B |

I = PO T e T T o o T T e B o B e e el el el Bl Bl Rl | R
St B e B B Y T B N 0 B Bk O =SS N e B o e T = B N Y

[t o Y o
I 8 b O S

|BBE.341 il
8375463

813357
BB 5358
479.8917
4160354
370.b335
a61.3014
3465567
314.4064
222 bEks
1855736
137 946k
116. 16549
102, 5569
84 9746
84,1986
83,4873
92 7685
820534
21,0036
0. 2084
89.4770
8. 7055
55,0299
86,8460
85,7247
84,8704
84,1723
53,3904
527504
51.6537
80,9795
80,4306
80,1020
791023
778250
72194
7B.3172
75.5928
7459804
4. 4961
74,1411
Fa ey
73,7594

0. 100000
0.0309355
0.015555
0.00665E
0.002205
0. 001281
0.002237
0. 002365
0.0023185
0.001704

-0.001076
-0.00159580
-0.003555
-0.005129
-0.003513
-0.003125
-0. 0025952
-0.002603
-0.002420
-0.002063
-0.001725
-0.0015582
-0.0013502
-0.001137
-0.0008221
-0.000532
-0.000265
-0.000152

0. 000067
0.000154
0.000436
0.000645
0.000715
0.000346
0.001075
0.001 306
0.007 457
0.001657
0.001880
0.002052
0.002212
0. 0023561
0. 00250
0.002652
0.0027 52

0. 100000
0.055475
0. 040236
0. 025556
0.020562
0.012293
0.005234
0007575
0.00E129
0.0043560
0.003199
0.003055
0.003040
0. 0023556
0.001519
0.001642
0.001561
0.001393
0.001319
0.007 164
0.001 025
0.000975
0. 000565
0.000311
0.000701
0. 0006039
0.000530
0.000501
0.000440
0.000409
0.0003459
0.000303
0. 0002250
0.000263
0.000215
0.000180
0.000152
0.000125
0.000103
0. 000055
0.0000710
0.000057
0.000047
0.000039
0.000032

-0.055720
-0.121186

-0.178619
-0.175491
-0.102034 B

-0.075256 B
0027241 B

0. 100000

Pozorov.| Pedpovédi | Rezidua
IEES.DEDD. 2364811 -15.4611

0.001475

0.069565 B0 |
0.251862 501 |
0.270380 B o |

0.314110
0.407373
0.435440
0.456575
0.465940
0. 453451
04935975
0.514077
0.535454

0.545755 B |
0565016 B2 |
0.577810 %
0.602203 4

0.627505 S |

0652792 DG |
0.664598 BT |

(o B o B A o Y <O T

0729616 =
0.757041 1
0766606

0.764595 .
0.818009 £
0.65507 1 4

0.689260 =
0927055 0006 |
0.965422 BT |
1.004055 BEE

1.042990 RS |
1.052180 B |
1.121602 B |

1.161224

23424000 2273742 GEess
2216800 2213676 03124 B
2219400 2035309 184091 B
197 45000 2022603 -4.8103 B
189.6400  191.3549  -1.7143 B
21120000 189.0399 221601
191.3600 189.0399 23201
156.6200 178.2370 216170 0
168.12000  175.2034) -7.0834 B
197.8900 171.2669 2662311 000000
154.14000  171.2669 -17.1269 B
153.2600 154.4937 12337
1427900 1467686 -3.9736 0000
1261700 146.7686 -20.5956 B
167.9500 1424391 255109
1445400 141.0806  3.4894 B
151.3000 1396679 116321 00
13052000  137.6628  -7.1425 B
1253000 1344136 9.1136 0000
1140800 1265841 -125341 B
116.3100,  116.6856  -0.3456 S
1207100 1226346 -1.9745 B
1341600 117.9613 16.1957 B
1144800 117.9513 348130000000
911700 1121608 -20.9905 B
101.2700 946105 6ES95
97 3300 939318 332000
101.3700 939318 7.4352

472000 an.0190 71810 B
871200 88.1775 -1.0575

51.7100 87.5709  -5.8609 B
76.4400 86.6360 -10.2460 B
g7.1000 84,9560 21440

g4 5400 783658 G1F1ZE
£9.0900 728615 37715
G4.4000 59.1646  -4.7646 B
GE.8100 676295 -0.8195 0
53.0100 51.2607  1.7453 0000

55,4500 568447 -1.3047 B
52,5400 55.8958  6.6442

54 5300 501991 44809 B

2
11595 N N N



Rezidua

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

250

200}

0 40 30 120 160 200

E803ax

....................................................................................................................

20 60 100 140 180 220 260

40 80 120 160 200 240
Predpoveézene hodnoty



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

Uloha E804a:

E804ay=b1/(1+({exp(b2-(b3*E804ax))))

Model FHje: ES804ay=—kEl,s{l+{expibZi— {B3*ES304=z2x) )
Pofet ocdhedovaniych perametrii: =

Ztrat. funkece - MM

Zéwvisléd proméennd: ES0day

Nezgvislé proménns . ESO0dax

Celé pfipady wynechdény u ChD

Tofer placnich pfipadi: 5 E'ﬂ
Zakladni wsledlky Detailni wisledky I Frehled | | E I
Metoda adhadu: ILevenberg-M arquardt ;I Storno I

[B] Mozfrnosti - I
Anal sk, |

k a=imalni pocet iteraci: IED E

Kritérium konvergence:

%]  Pod hodn: | Roens Fr
b1 |E = ok
s &
b2 |2 % Starno |
b3 |1 e
 Spolecna hod,
Model je: EB04ay=bl/(l+lexpb2-(bB3+*E304ax)))) |
Z&visléd proménnd: E30day Mezdvislé proménné ; 1
Ztrat. funkce: nejm. &tverce
Koneé. hodn.: 8.05652294
Podil rozptylu wyswétleny modelem SEOEZE6EST R =38313287
Zéklad Detaini visledky | Rezidua | Prehled |
Sauhrn: Odhady parametrd p-hiodnaty pro I.EIE E Storno

EVHrazneni:

il F[:{e_dpnvédi, rezidua, atd. Intervaly zpolehlivost Iﬁ = E MozZnosti =

pro odhady parametr;

K.oxanance parametri Anal.Sk.

K.orelace parametrd Froloz. 20 funkce & pozorowani

Froloz. 30 funkce & pozorawani




Maodel je: EG04ay=b1/i1+{explhZ-(b3*"Ed04ax))}) (e sta)
Zav prom_Edl4ay
Hladina spolehlivasti-95 0% { alfa =0.020)
Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp.
chyha v =0 ez ez
?2.4521! 1.7343] 41.7620f 0.0000| 68.21584| 767056
b2 | 26187 0.0883| 296537 00000 24020 25834108
0.0674 0.0034 195450 00000 00589 0075608
e
Model je: EB04ay=b1/{1+{exp(b2-(h3"E804ax)))) (eG.sta)
Zav_prom. Eclday
Pozorov.| Predpovédi | Rezidua =-|
E-EHDDD! g.54795 035202
10800000  11.43106 -0.63106 |
18.59000  16.72770  1.86230 BN
22 33000 23.53226| -1.20226 _ .
3935[][][] 40 03961 | 0 639R1 g’léTF?rIDJE; :IIEEEBUDT;;:I*}‘I.-’[1+|_‘exp|_‘b2-(h3*EB[]4ax]-}]-} (eB.sta)
5611000 55.96330| 014670 b1 | b3
61.73000]  60.54652 1.15345 [lesiteeenst 1 oooon0 '3133?35?“
64.62000 6453614 0.08386 S e
67.08000  67.91308 -0.33308 ———
(R e

Fezidua

693000
10.50000
15.59000

2233000
39.35000
56.11000

61.73000
64 62000
67 08000

8 54798
11.43106
16.72770
23 53276
4003961
6596330
60 564652
64 53614
6/.91308

0 358202
-0.63106

Model je: Egl0day=b1/{1+{exp(bd-(b3*Ealdax]}))) (et sta)
Zav.prom. EG04ay
Pozorov. | Predpovédi

1.66230 |

-1 20226
-0.685961
0.14670
1.18348
003356
-0.53303




EGO4ay

Rezidua

Model: E804ay=b1/(1+(exp(b2-(b3*E804ax))))
y=(72.4621)/(1+(eXp((2.61808)-((.067350)*))))

20t

1
=
n

]
=
n

10 20 30 40 a0 &0 70 a0 a0
EB04ax
3
-
T
-
’
* 6
= 5
2
. 3 :
-
4
-
10 20 30 40 a0 G0 7o ao

Predpovézené hodnoty



Uloha E804b:

Hdhadovana funkce:; ‘ ““ﬁ aE. I

[EB04by=b1/[1+{explb2- (I EBDARKY) =] |

'quadwané Iunkce

ESEMI:'].J—M f[1 +[e:-t|:[|:v2 [b3""E El[idl:*-:]]]]

Model je: E804by=bl/ {1+ {exp|bZ- (B3*E204bx)) )}
Podet “dh:d:»:n_,ach parametri: 3
Ztrét. funkce : MM

Zéwvisléd proménnd: ES04by
Nezévislé promeénné: EB04bx

Celé pEipady vynechény u ChD

Tofer platnich pfipadh: 15 Eﬂ
£akladni wisledky | Dietailni wizledky I Frehled | ,ELK
Metoda adhadw: ILevenberg-M arquardt j A‘\S Stomo
[B] MoZnosti+
bl Anal Sk,

Model je; EBDdby=b1/{1+{exp(b2-(ba"E04bx)))) (g0 sta)
Zav_prom.:Eo04by
Hladina spolehlivosti-95.0% { alfa =0.050]

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

chyba | sv=12 Mez Mez
70277461 13.9204| 504851 0.0000] 672.4445] 733.1046
4. 44498 0 3515 12 65859 0 F||J||F| 3 [A35 5 21-—.,;..
0.6696 00575 12.0002 0.5644| 0O EI“I-iﬂ.




Madel je- EG04by=h1/{1+{exp(b2-(h3*E804bx)))) (e8 sta)

Zav prom.-E804by

Pozorov. | Predpovedi | Rezidua
16.01001 159890  0.0210
33.0100 311618 1.8482
65.0800 n9.4853 55942 R Y
~ 97.0200 1093521_-125421========}========
1915500  188.7851 27649
1326.2000)  297.0177| 291823 Q[ Tvodei = Co0toyn s o (o R0t (cr o
386.8700)  416.9633 -30.093g ffj |Zawerom Ealdby —
520.5300)  522.9228) EHHEEIml 1.000000] -0.405111) 0543352==!
590.0300]  599.3438] -9.313g fJfERf eI 1ooome cseuis B
6519200  646.7704 51495[;;!—;
72493000 6735120 514150 B S
6995600 6877807 11-?:_’93==
' 689.9600 6951704, 52104
637.5600  698.9334 -51.3784

7008445/ 16.5655

Model je: EB04by=b1/{1+{expib2-(b3"EB04bx)))) (et sta)
Zav_prom_:E804by
Pozorov.| Predpovadi
1601001  15.9890
33.0100 31.1618
650800 59.4858
~ 97.0200)  109.3621|
191.5500)  188.7851|
' 326.20000 297.0177
416.9638
522 9228
599.3438
b46. 7704
673.5120
BE7. 7807
6951704
696 9364
700 8445

717.4100|

Fezidua
0.0210
1.8482
5 5942 [

-12.3421
2.7649
291823
-30.0938
-2.3928

-9.3138 =_|
5.1496
51.4150 EN R
11.7793
5.2104
61.3784

16.5655
i

386.8700
15205300
1 590.0300

651.9200

724.9300
6995600
689.9600
637.5600
717.4100




E804by

Rezidua

Model: E804by=b1/(1+(exp(b2-(b3*E804bx))))

y=(702.775)/(1+(exp((4.44975)-((.689632)x))))

800
11 15
- 12
700 & 13 )
14
»
600 +
500 ¢
400 +
300 +
200 +
100 ¢
0 -
-100 ' ' ' - - '
0 2 6 8 10 12 14 16
E804bx
al
B0 |
40
G
™
| i [
20 1.:;
| 12 o 2 "’
oOn = E Al
4 g o
5 -
-20
7
»
A0 F
60 s
-80 - - - - - - - -
-100 ] 100 200 300 400 500 G000 700 al0

Pfedpovézené hodnoty



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

Uloha E805a:

Odhadovana funkce: ‘ Hl4 I

E-_-|_|_E|“—|:l'| 1 +[explb2-[b3*E B05ax T I
E805ay=b1/(1 +1e:»:p:b2 |b"= £005ax))).
‘ E] Ulosi jako ‘
Zkladni wisledky |
% Odhadovana funkce | Starno
Funkce: EB0RBay=b1/1+[exp[b-[b3*EB05a:]]]] E MDEI‘ILD%Eﬁ =

SELECT
cases | | o v

— ChD wynechana

* Celé pfipad:
{ Hahradlt
[Model je: EG05ay=b1/{1+(exp(bZ-(h3*E0oax)))} (ed sta)

Zav.prom_E8l5ay
Hladina spolehlivosti:95.0% { alfa =0.050)

Odhad | Standard | t-hodn. | p- . | Dol. sp. | Hor. sp.
chyha v =0 Mez ez

-

i

-

568671 01317 507828 b.3646| 7.0089

17451 01263 138175 14361 20542
0.7547)  0.0558 135177 06181 08913
_____




[VModel je: EGloay=b1/{1+{expibZ-(b3"EB05ax)})) (eb. sta)
Lav prom_.Edloay

Pozorov.| Predpovédi | Rezidua

12300001 0.994062| 0.235938
1520000, 1810966  -0.290966

2950000 2951168 -0.001165 HEEN A

43400000 4192040 n_waﬁnﬁ
5260000 5224899 0035101
5840000 5909426 -0 069426
6.210000 6297306 -0.087306
6500000 6.596574 -0.096574

6830000  G.GRRROZ n_153395ﬁ

[Vodel je: EG05ay=b1/i{1+{explbZ-(b3*E005ax)})} (eb._sta)
Zav_ prom.:Egloay

bt | b2 b3

1.000000] -0.175829  -0.590734
0175829 1.000000 0.796590

0590734 0.796590 1.000000 SN A



Fezidua

Model: E805ay=b1/(1+(exp(b2-(b3*ES05ax))))

-

y=(6.6

I
&

oo

n

674V{(1+{exp((1.74014)-((.724718))))

L Jia

.2

0.1}

0.0

01 F

.3 |

22 F

10 12

=k

L =9

#Ln

*io

&

L Jup]

* =l
*co

3 4 9
Predpovézene hodnoty



Uloha E805b:

Hdhadovana funkce:; ‘ aE. I

‘EEII:IEI:q,I =b1 /1 +[exp(b2-[b3°E S05Hk]])) :I

Cldhadcwana lunkce“mmm

Zakladni wpsledky |

= -
e Odhadavana funkce St':'”_“:'
Funkce; E805ap=b1./[1+[expbZ-[b3*E805a:=]]] E Muinln%sti =
Model je: ES805by=kls{l+lexpibZ-{(bB3+*ES305kbx)) )
Dofet odhadovenich parametri: 3
Ztrat. funkce : MNC
Zévislad promeénnd: EB0GLy

Hezévialé promenns. E305bx
Celé pEipady vwynechény u ChD

Potet pleatnich pfipad: 15 I E@LEJ

Z akladni wisledky | Detailni visledky | Prebled | e |
Metoda odhadu: ILevenberg-M arquardt ;I Storno
El MoZnosti +

H AnalSk




Model je: E805byv=bl,{l+{expi{bi-{(bB3*+*E205bx))))
Poftet odhadowvaniych paremetrti: 3

Ztrat. funkce MHC

Zévislad promeénnd: EB0GLy

£hiz
£hsy

Hezévialé promenns. E305bx

Celé prfipady wynechany u ChD

Potet pleatnich pfipad:

L

Zakladni visledky Detailn%pgledky | Pretied | T
Metoda adhadu: ILevenherg-M arquardt ;I Storno
E MoZnosti
= Anal. 5k,
b aximalni pocet iteraci: a0 =
Erité&rium konvergence: = E
:.pi Foc&. hodn.: | 1.00000 pro wiEechny parametny

[Model je: EBOShy=b1/{1+{exp(b2-(h3*"EB05bx)})}) (et sta)

Lav.prom_:E605by

Hladina spolehlivostiz95.0% ( alfa =0.050)

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

chyha sv =12 [ez [Vez

bl [ 2150881 04154 517514 0.0000) 206039 224139
b 39573 0.2619] 151122 0.0000] 3.3868 2279 8
b3 0.62272 0.0446| 13.9504 0.0ao0 05250 7194 I



Model je- EB05by=h1/{1+{exp(b2-(h3*ES05bx)))) (2B sta)

Zav_ prom.-EB05hy
Pozorov. | Predpovédi | Rezidua
1300001 054689 0753112
1.30000 0.99697 0.303023
1.90000 1.78592| 0.114085
3.40000 310468 0295317
5.30000 514331 0156636

7100000 7.94285 -0.842851
10600000  11.22137 -0.621368
16.00000  14.41518 1.584819

1640000  17.01458 -0 614583
18.30000  18.83796  -0.537957

2090000 1995771 0912257 DR S
2050000 20 66471 41-154?15

21.30000  21.04737 0_252525

21.20000 2125868 -0.058679
2090000 2137386 -0.473860
T

[VModel je: EBO0Shy=b1/[1+{exp(b2-(b3*EC05bx)})) (et sta)
Zav_prom.:EalShy
bt | b2 b3
i DDDDDDl 0430211 -0.5959041
0430211, 1.000000 0952985

0599041 0952985 1.000000 SN




Shy

EGOD

Rezidua

Model: E805by=b1/(1+(exp(b2-(b3*ES05bx))))
y=(21.5080)/(1+(exp((3.95732)-((.622185)X))))

e}

[a )]

2 M

11
*

12

13

14

12

14

| Jus

®ra
*ioo

* e
#n

Yy
=~

11

—

10 15
Pfedpovézené hodnoty
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Uloha E8.06 Ruistovy model délky kapustiiaka
Ochechule bahenni v zavislosti na stari

Odhadowvana funkce: ‘ k. I

‘EEDEFI:J-[I:nE“E:-:p[-I:G“EEIDE:-:]] :| e
E806y=b1-{b2*exp{-b3*ES06x))

E] Ulosi jgko I
| _I L] Enhrazgrnml

S akladni wizledlky

‘:.a.i Odhadovana funkce | Storno
Funkce: EBDBu=b1-lb2*exol-b3*E 806X ] Modrosti
o1 4 x| 5i|&.
b2 |1 % Storno | _hD wynechana
b3 |.1 ' Celé pfipady
Spolecnd hod.
|_ el | 7 Mahradit

Model je: EG06y=h1-{bZ"exp(-b3"Eolbx)) (e sta)

Zav.prom_Edlby

Hladina spolehlivosti-95.0% (| alfa =0.020]
Odhad ‘ otandard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp.

chyba | sv=24 ez Mez

266671 00380 459913] 00000 254700 2 78R3
H

0.9725] 0.0647| 15.0324] 00000/ 08330 1.1061

5 2047 0 0000 00825

1352

0.1aa0

0.0253

| —




n — p— p— p— — 1]

"Model je: EGO0G6y=b1-[b2"exp(-b3*EB06x)) (eB_sta)

Pozorov. | Predpovédi

Zav_prom. EG0Goy
Fezidua
-0.017132

1 [ 18000000 1817132

2 | 1.850000 1.872677| -0.022677
3 | 1.870000 1.872677| -0.002677
4 | 1.770000| 1.872677| -0.102677 R
5 | 2020000 1.973110 0.046390 B Y
6 | 2270000 2100448 0169552 B D
7 | 2150000, 2172069 -0.022069 R
g8 | 2260000 2172069 0.087931 R
g | 2350000 2289278 0.060722 R
10 [ 2 470000 2337013 0132987
11 | 2190000 2 358566 -0.168566 I
12| 2260000 2378710 -0.118710 R I
13| 2400000 2397537 0.002463 RN
14| 2.390000, 2397537 -0.007537 R
15| 2410000,  2.415133| -0.005133 R
16| 2500000 2474739, 0025261 R
17| 2320000 2474739 -0.154739
158 | 2 430000 2499014 -0.069014 BN N
19 | 2470000 2499014 | -0.029014
20| 2560000, 2529794 0.030206 R
21| 2650000 2547105 01025395 B D
22| 2470000, 2547105 -0.077105 R N
23| 26400000 2562227 0077773 R
24 | 2560000 2569055 -0.009055 NG N BN
25| 2700000, 2620264 0079736 R
26 | 2.720000 2647392 0.072605 RN
27 | 2. 570000 2 652917 -0.032917 N

Model je: EBO0By=Db1-(b2*exp(-b3*EB06x)) (ed sta)
Zav_prom..EG06y

b1

b

b3
10000001 0460419 0. a??am-.

0460419
-0.877973

1.000000 -0 094995 D
-0.094996  1.000000 SN A




E806y

Rezidua

Model: E806y=b1-(b2*exp(-b3*E806X))
y=(2.66665)-((.972538)*exp(-(.135239)*x))

2.8

35

25
™
2123 .
27
.
1.6 ' ' - - -
0 10 15 20 25 30
Le E806x
0.2 r ' r
G
-
10
™
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0.1 | 8
- 23 2
g * i%f
5 »
»
16 20
gl
3 iﬁ? )
0.0 . 5 7 ng
L - ‘rEJ
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- 22 o7
= -
01 4
g » 12
-
17
11 »
*
0.2 : - - : : : : : : :
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Pfedpovézeng hodnoty



Analyza matematickych modelu
a fyzikalnich dat

Ulohy S8.XX

v ucebnici

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

Software STATISTICA



Uloha S8.01 Hleddni adekvatniho empirického modelu pro predlozend literdrni data
Rozhodnéte, ktery z predlozenych modeli nejlépe odpovida predlozenym datiim:

Modlel A: y = Bl + B2 exp[—B3 x],
Model B: y =B, + B, x™,

B
1 + B3x'

Vysvétlete postup hledani lokalniho a globalniho minima deriva¢nimi metodami
minimalizace ucelové funkce metodou nejmensich ctvercu.
OData: Hodnoty nezavisle x a zavisle proménné y:

— ¢
1 1.64

Model C: y = Bl +

Zakladni wisledky

Model je: S5801y=Fl+{Pi*exp|(-B3*5801x))
Tl Odhadovans funkce | Potet odhedovenjych peremetri: 32
Ztrat. funkece - MNE

Furkce:  S8001w=P1+F2*expl-F3*5807 =]] Zavisla proménnd: S801y

Nezdvislé proménné: S801x

mﬂdhaduvana' Funkce: Sit.sta Cele pripedy wynechany u ChD

Akl Doéet platnych pFipedi: 31
1 (5201 y=F1 +{F 2 expl- sy .
ul Zakladni wisledky  Detailni wisledky | F'rehledl
Metoda odhadw: | Gauss-Mewtonova j =

gz:::;z;;::km fdha_d“.a "afmm; :Wt m M aximalni pocet iteraci: R000

Odkaz na promenne Gslem nebo jménem;  tj.: vi=bi K it ] [

Viechna neznama jmena jsou parametry;  tj: wI=ke nitenium korvergence: IE

Poudit standardni nebo védeckou notaci; tj:

Konstanty: FiE3.14.; Euler=2T1.;  tj: vib %] Pot hodn: | 1.00000 pro wEechiy pararnetmy
Funkce: abs arcsin cos exp log kg2 logid sign

Logicke operdtory:  pravds=1, nepravds=0; e.g.:
Piiklad 1. Porucha=sxp{bl+bi~Pevnost) L
Phkled 2:  wéd=sup{a+bi*val{1+exp(a+bi*vd)) L=V

NSRETE R

P1 oK -

P2 Stama

' £l Spoleénahod.

c I
Pousit |




Model je: S801y=P1+(P2%exp(-P3*3801x)) (50.sta)
Zav.prom_ 5801y
Hladina spolehlivosti:95.0% ( alfa =0.050)

Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp.
chyba sv =10 ez Mez

P1 1.1481! 0.0077|149.0331] 00000, 1.1304| 1.1655
P2| 06580 0.0125| 52.7906| 00000 06253 0.6565 )

P3| 03050 0.0151| 20.2431| 0.0000 02703 0.3397)

Model je: S801y=P1+(P2%exp(-P3*5801x)) (S8 sta)
Zav_prom_ 5801y

Pozorov. | Pfedpovédi | Rezidua

[1.6400001 15633159 0_005341-.

1500000  1.505652 -0.005652 R

1.400000 1411664 -0.011664 S

1.340000  1.342384 -0.002334 SN

1300000  1.291315 0.003635 RO

1.260000  1.253672 0.006328 B

1.230000  1.225924  0.004076 B

1210000  1.205470 0.004530 B

1190000  1.190393 -0.000393 B

1.180000  1.179280 0.000720

e b =R = A s e RS R SV RN L R

- =

S801y

1160000  1.171088 -0.011083 B i

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

1.9

13



Rezidua

0.010 . - . .

0.005 |

0.000 ®

-0.005

-0.010

-0.015 : : : ;

1:3 1:2 1.3 1.4 1.5

1.6

1.7

Pozorované hodnoty

4

1.6

1.5

1.4

1.3

12

143

14 1.2 1.3 1.4 1.5

Predpovézené hodnoty

1.6

i [




Uloha $8.02 Odhady parametrii zadaného regresniho modelu
Naleznéte nejlepsi odhady Ctyt parametru B, B,, B; a P, nelinearniho regresniho modelu

_ B, x In(B/x)

eh s 4 ﬁ4

pro dana data. Vycislete 1 intervalové odhady parametri. Diskujte spolehlivost odhadu
a pusobeni vlivnych bodi na tyto odhady. Jak souvisi vychyleni odhadi parametri s
nelinearitou regresniho modelu?

OData: Hodnoty nezavisle proménnych x, , x,, x; a zévisle proménné y:

X] xz x} y
1 0.10 0.10 0.81028
75 1 0.10 22.838001

B STATISTICA Cz - S8

” Soubor  Uprawit  Zobrazit  WloZt Format  Stabistky Daka mining Grafy  Nastroje Data Okno  MNapowéda

” 0= '@ | &[4, ‘ p R ‘ K3 Ca | fh Piidat do segitu + PRidat do protokoly + Pridat do M5 Word + 25 | @& N2,

”|nria| j|1nj‘n I g‘§§§|évgvv@ |*_,53;'3_3‘12tﬁ‘%l TR Prnménné*Pﬁpady*lET;
86 4 ypoctens detagrefu... Prdataranc | 3 20 o | 28 28 L8 | 29 09 | o 20 2 |2 [BRE] [BRE
1 2 3 4 5 B 7 8 9 10 11 12 13 14 15
S801x | 5801y | SBOZx1 | 5802x2 | 58023 | 5802y | 5B03x1 | 56803x2 | 5803x3 5603y 5804x1 | 5B04x2 | 5804y | 5805% | S80Sy
1| 11 1.64 1 0.1 0.1 0851025 75 33 75 0.0007738501 1.05 14.1) 1.305 100 0.43
2 2] 148 10 0.1 01 81023 68 e ] 0.00042572 117 427 19 12 0.464
3 J 14 15 0.1 01 12154 a9 = 39 08.133 1.06 421 21 14 045
4 4 134 5 0.1 01 5.0514 16 25 16 45.851 1 425 261 16 0.439
5 5 13 75 0.1 01 BO0.771 58 48 ] 9.4883 104 423 248 18 0.423
B B 128 1 0.1 1 D.BBE33 83 5 53 0.0011336 113 714 3Kl 200 042
7 7| 123 10 0.1 1 6.8633 61 B3 B1 120.52 1.02 70 348 22| 0.413
8 =1 15 0.1 1 10.325 47 72 47 010767 1.02 17 495 24 0.409
g 8 119 5 0.1 1 34417 a9 28 89 0.430%a 1 115 436 26 0.405
10 10 1.18 75 0.1 1 51625 33 17 33 0.5005 1.06 112 483 28 0.403
1 1M 118 1 1 0.1 030451 oy g0 = 061111 1.04 114 485 30 D4
12 10 1 0.1 3.0451 29 61 29 31782 1320 996 318 35 0.3%4
13 15 1 01 45676 1.6 23 16 4.40359 143 996 355 400 035
14 5 1 01 1.5225 13 32 13 144.48
15 75 1 01 22835 72 77 72 0.0075917
16 43 67 43 0.00026726
17 o4 34 54 0.00003B466
18 100 15 100/ 0.000095717
19 81 13 81 0.000047435
20 B3 11 k3 24536
21
2
23
24
25
b
2
2
[«] i




STATISTICA Cz - 58

” Soubor  Upravit  Zobrazit  Wlofit  Format | Skakistiky Datamining Grafy  Mastroje Data Okno  Mapowéda

DB SR 4 =@ e dod, CUl+R b protokolu ~ Pridat do Ms word - 47, | € K2
|| [aria =] [10=] | ¥ ZaMadni statistikyjtabulky |iseBate| B | &) w2 2
# Vicendsobnd regrese
Ae Pr o vunoftend data grafu...  PRidat gra |_ -
“ o L V¥R d J @ ANOYA
EH Data: 58 (375 krat 365i) Sl Meparametricks statistika
1 2 3 [P prokladani rozdgleni 1 17
S801x | 5801y | S802x L@ Fozdeleni & simulace Sol3x2 | 5803x3 Sal3y ‘SBD#M A
1 | 1! 1.64 |? : linearni/melinearni modely S Obecné linedrni modely 1
2 2 15 1 [ﬂ Wicerozmeérné prizkumne techniky v B2 zobecnEné linesrmifnelinedrn modely :
3 3 1.4 1 Priirmyslova statistika & Six Sigma k % Cbecné regresni modely
4 4 1.34 il Amaliza sy bestu (LS Cbecné madely s parcidlnimi nejmengimi dtverd :
5 5 1.3 i ﬁ Automatizovans neuranoye ste [l MIPALS slgoritmus (PCAPLS) :
b b 1.26 @ﬁ BLS, P&, viceroemerne/davkove SR %ﬁ Komponenty rozptylu /
7 7123 1 @ Yariance Estimation and Precision |l Analyza prezivan
a a8 1.2 1 s ;
g 9 119 Skatistiky bloky dat v J%' : k m
10 10 118 = % STATISTICA Visual Basic |‘_ Jednodiucha nelinearni regrese
: 5 : o 5 :':E Log-linearni analyza kontingencnich tabulek,
1 1 116 Déavkova (po skupinach) analvza e oo ;
3 |& asove Fady/predikoe e
12 12 Pravdépodobnostni kalkulator | B Modelovani pomoci strukkuralnich rovnic =
C -
[ vlastni rege ?|_|x
Zakladni wisledky oK
=i Odhadovana furkce Storno
Funkce: 5802p=(b1*5802:1*(log(b2/S 8022/ [E uplb3* E T
B &S v
— ChD wynechana
¥ Cels piipady
£ Wahradit
primérem
mudhadu?ané funkce: 58 mudhad nelinearniho modelu metodou nejmengich cky ?| i |

Odhadovana funkce:

Fawizla proménna SE02y

Nezdwiszlé proménnéd: S802x1 S302x2 SE02%3

a1
ez

;I @ Zobr:

Caelé pfipady wvynechany w ChD

Pofet platnych pFipadi: 15

Zakladni visledky | Detailni visledky | Prehled |

Odhadowana funkee: ‘edhadovana prom.' = wyraz; napr.:

Platné operatary +

Odkaz na proménné & slem neba jménem:;

=x

WEechna neznama jména jsou parametry;
Pougit standardni nebo wedackou notac;

kanstanty
Funkoe:

Logické operatory:
Priklad 1:
Priklad 2:

Pi=3.14...;

Buler=2.71...;
abs arcsin cos exp log log2 logil sign sin sinh sqgrt
pravda=1, neprawda=0;
Pomicha=explb0+b 17 Pevnost])

we=enpia+ 1 S +expiaHe 17w

s R S SR
tj.: wi3=h1™wd nebo
tj.: wi=konst+param™vd
tj. w3=b1™w1iia+d
wi=h" Buler™3

Metoda odhadu: ILevenherg-Marquardt

t.:

2.4.;
L=w5™(0B5-PRE
L="Aha"ab=( 0B 5-|

o
DK Model je: 580E2y=(bl*380EZx1* (log(bZ/880ExZ) ) )/ (Exp (b3*=s80Zx3)+h4)
Tofet odhadovansch paramerri: 4
Zerat. funkee - MHE
Storr

Stomo

[B] Moznasti-

Wl Anal Sk




B vysledky: 58 . 1=

Model je: S20Z2yw=(bl*220Zx1*{(loglbz  S20Z2xZ) 1) S (Exp (b2*¥=20Zx32)+b4)
Edawvisla proménnd: SS802y Mezdvizlé proménné ; 3
Zirdt. funkce: nejm. Stverce
kKones. hodn.: 99532163
Podil rozptylu wyswétleny modelem © 99973495 F =999537449

Zaklad | Detailni visledky | Rezidua | Prehled |

i Souhrn: Odhady parametri I Storno |

Predpovadi, rezidua, atd, | [®] Mosnosti+ |

Hiztarie iteraci I

Analpza rozptylu I FroloZ. 2D funkce & pozor. hodn. I

LI Prolos a0 funkce & pozar. hodn. I %

Maodel je; SE02y={b1"=002%1*{logib2/ 8022/ (Exp(ba*s802x3) +b (58)
Lav.prom.. Sy
Hladina spolehlivasti: 95 0% ( alfa =0.050)

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

chyba | sv=11 ez ez
b1 [ 4510320 2133400 0.00000 0.999998 -4695577 4695506
b2 | 3.99087 0 33.04766 0.000000 4 4

b3 | 157428 367216 0.00000 0999997  -808235 6082368 B

bd |19.32933 9653511 0.00000 0.999995 -21247216 21247254 B

Model je: S802y=(b1*SA02x1 *(log(b2/SE02x 20 Exp (b3 s002:3) +b (S5) R s
Lav.prom.: =012y
Pozorov.| Pfedpovédi | Rezidua
1 [ 08m2el 081112 0000836
2 | 8102000 811116 000531
3 | 1215400 1216674 0012741 RN
4 | 505140 405558 0.995520 N
5 | 6077100 B0.83370  -0.062705 | e e S SRt (og b2/ B0 ME et 0263 o ()
6 | 0BEE33 068833 -0.000001|) (7 oo oo,
7 | 688330 588331 0000013[) mmrer—r 7T T H
8 | 1032500  10.32497 0.000031 4| (e n
o2 S T TOTed 00000 4000000 0300000 {0
| 030e1 030451 0.ooooga HI2] BE0103 2487384 3 9918 1380747 92613
9| 30500 300507 0000033 bIBl 31060 4390911350957 1749328 1793267 [
13| 456750 456760 00ooooo || 0973 390606 399067 1.488191 EEEEE
| 1EmE0 1emes 0ooonsa | 1E] 10095 4698182 3390673 1618075 201897 SR
18| Daso0 2283800 0.00o0o1 (1B 0.99791 4541889 3.990673 1579991 19.47174 [ N
W 7| 099791 4510924 3990873 1 574260 193




Uloha $8.04 Susici koeficient v zavislosti na tloustce kize a rychlosti susiciho vzduchu
Sleduje se prubéh suSent tak, ze se v Case méfi tloust'ka kuze x, a rychlost proudiciho
suSiciho vzduchu x, a susici koeficient y se pocita. Cilem je urcit hodnotu susiciho
koeficientu y v zavislosti na tloustce vysuSované kiize x, a rychlosti proudiciho susiciho

vzduchu x, dle modelu y = Bl xzﬁz/x | $ neznamymi parametry 3, a p,. VySetfete

regresni triplet a naleznéte nejlepsi odhady parametri B, a p, zadaného nelineérniho
regresniho modelu pro ndsledujici soubor dat. Vy¢islete i intervalové odhady parametrd.
Diskutujte spolehlivost odhadii a plisobeni vlivnych bodti na tyto odhady. Jak se provadi
analyza vlivnych bodi?

OData: Tloustka kiize x, [mm], rychlost susictho vzduchu x, [kg/(m”. min)], susici koeficient y:

Xy Xy y
1.05 14.1 1.305
1.43 99.6 3.55

hWadel je: SE04y=(b1"5804:x2)b2/5804x1) (55)
Lav.prom.; o804y
Hladina =spolehlivosti: 95 0% [ alfa =0.050)
Odhad ‘ standard | t-hodn. | p-hodn. | Dol sp. | Hor. sp.
chyba v =11 hWez hez
0. 112221' 0.025019) 4455434 | 0.000923| 0.057154 | 0. 167257
0E24007 | 0.069212 El (266854 EI Q00002 III 472672 0777242 8

i Model je: Sacm.g.r [I:u“l*SBDd}::Ejﬂ(hEISBDd}{‘Ij (S5 -l

Zav. prom. =oldy

Pozorowv. l Predpovidi | Rezidua -.
1 [ 1.305000 1.314039 -0.009039
2 | 1900000 2309197 0409197 i
3 | 2710000 2404288 0.215712
4 | 2610000 2 654454 -0.044454 B
5 | 2 480000 2549395 -0.069395 B
6 | 3.610000 3160512 0449185 B
7 | 3480000 3535327 0055327
g8 | 4.950000 4842597 0107103 B
9 | 4.350000 4944564 -0.564564 B
10 | 4.630000 4447029 018297100000
11 | 4.650000 4625425 0024575000000
12 | 3.180000 3.135417  0.044553 B
13 | 2.550000 2871565 0.673435 N



hodel je; Saldy=[b17=004 x )" (blf=804 1) (58]
Lav. prom. soldy

funkce

Rezidua

1.0

0.8
0.6
0.4

0.2}
0.0}

-0.2

0.4}

-0.6
-0.8

Ztratova| b1 bz -.

13.437831 0100000 1.000000

339376 0.091936 0.795451 R
1.12402 0.103866 0.648662 B

......................................................................................................................

...............................................................................................................

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

...............................................................................................................

05101520253.0354.0455055

Predpovézené hodnoty



Pozorované hodnoty

o Bar g £9 EFE ERE 60 e
o o1 o M o v o W

—
o

1.0
0.5

0.5 1

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

......................................................................................................................

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

......................................................................................................................

010 20 20 3.03:54.045 5.0 0.5
Predpovézené hodnoty




Uloha S8.05 Diilezitost viivnych bodii u navrzeného regresniho modelu
Pi1 studiu kvantovych vlastnosti ¢astic byla zméfena nasledujici zavislost imaginarni
sloZzky hybnosti x a vzdalenosti y. UrCete regresni model a vySetiete regresni triplet.
Naleznéte kladnou vzdalenost 3, (teoreticky £, = 2) v modelu
B,
y = —.
x + B,
Rozeberte postup vystavby nelinearniho regresniho modelu. Uved'te viechny statistiky
grafické a numerické analyzy rezidui pfi vySetfovani tésnosti proloZeni nelinearni
regresni kiivky. Jak se provadi analyza vlivnych boda?
OData: Imaginarni slozka hybnosti x, vzdalenost y:

X y
10 0.48
40 0.39

Model je: S805y=P1/{P2+5805x) (S6.5ta)
Zav.prom..5605y
Hladina spolehlivasti-95.0% ( alfa =0.050)

Odhad | Standard | t-hodn. | p-hodn. | Dol sp. | Hor. sp.
chyba | sv=11 Mez ez

P1 EB.DHE! 6.0653) 95748 0.0000] 44.72459| 71.4243

P2 1152415 142179 8.1054| 0.0000 839482 1465345

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

0.50

0.48

0.46

0.44

0.42

S805y

0.40

0.38

0.36

0.34

S805x



Uloha S8.06 Stanoveni casové konstanty zarizent p¥i jeho oteplovaini

Pti vyhodnocovani tepelné-setrvaénych procesi vyroby 1€Civ jsou stanovovany
oteplovaci konstanty. Podle nich jsou ureny Casy piedehievu k zajisténi konstantni
podminky suSicich a granulacnich procesu. Teplota uvnitt fluidniho granulatoru je
meéfena pomoci skupiny teplotnich snimacu tak, Ze postupné jsou nastavovany teploty,
které maji byt regulacnim systémem udrZzovany uvnitt zafizeni. Méfici aparaturou jsou
monitorovany piechodové charakteristiky a jejich priibéh je vyhodnocen metodou
nelinearni regrese. Z takto naméienych pirechodovych charakteristik 1ze usuzovat, ze
meéfenou zavislost 1ze popsat statickou soustavou 2. fadu. Rozhodnéte, ktery z
navrzenych ¢tyf modell pro rostouci (oteplovaci) prechodovou charakteristiku y v
zavislosti na ¢ase x nejlépe vyhovuje namérenych datim:

1. model: y = B] eXp[ﬁzx] + B3 exp[ﬁ4x] +B5 )
2. model:

y =B, exp[Bzx] ﬁz sin[BSx] - cos[Bsx] +1¢+ B, .

3

3. model: y =B, eXp[B2x] + B, eXp{B,_;x} + B, exp[Béx] + B, .

B, exp[Bzx] sin[B3x + |34] + B .

Jak se posuzuje kvalita nalezenych odhadii parametri? Jak posuzujete kvalitu dosazené
tésnosti prolozeni?
OData. Data prechodové charakteristiky predstavuji ¢as x [min] a teplotu y [°C]:
X Yy
0.00 18.2

4. model: y

17.66 66.5







Uloha S8.08 Stanoveni casové konstanty a doby k ustdleni pFi regulaci teploty
Pro data naméfena pti regulaci teploty substance najdéte vhodny regresni model a urce
casovou konstantu celého systému a dobu potiebnou k ustaleni. Vyberte vhodné&;jsi

z modelu:

Model 1. 7adu:

X
y:B1+B21_eXp_E=

kde x je Cas, y je hodnota teploty, B, je poCatecni teplota, B, je souinitel, B; je Casova

konstanta, a

Model 2. radu:

y =B, + B,31 - exp Bi {B, sin(B; + B,x)}.

kde x je Cas, y je hodnota teploty, B, je poCatecni teplota, B, je soucinitel, B, je Casova
konstanta, B, je amplituda zvIinéni, 5 je pocatecni faze, 3, je vlastni kmitocet soustavy.

OData: Doba x [min], teplota y [°C]:

550

M viastni regrese (MNC): SB.sta 2| x| i odhadovana funkce: SB.sta 7 x|
Odhadovana funkce:
Zkladri wisledky oK : S I
S808y=b1+[b2(1-exp(-5 808:-:;"I:u3]]]"[b4"sm[b;|
3 | 5+{bE*5808x]]] Stomo |
. Odhadovana funkce | Starno -
. = Otevit |
Funkce:  S808p=b1+b2*[1-exp[-5808x/b3]*[bd *sin[bE+t E Mosnnd v|
Ulazit jgko |
[ odhad nelinearniho modelu metodou nejmensich Etverci: ==
- ;I @ Zabraz prom |
Model je: 5808yv=bl+(bZ*{l-exp(-5808x/b3)))*({bd4*3in(b5+{b&*5808x))) b ey
Pofet odhedovenjch peremetriiz & RraRE e e {
Ztrét. funkce : MHC - wizhi*v4 nebo
Zévisld proménnd: S08y L TR R
tj.: wi=bi"wii3es2
: w3=b"Euler=v3
WNezdéwvislé proménné: S808x 10 =ign sin sinh sqrt tan
eq.:
o g L=v5"(0BS-FRED)™2
Cele pripedy wvynechany u ChD I} L=Vaha"sbs{OBS-FRED)
Potet platnych pfipadi: 5z Eﬂ
I T R
Zakladni visladky | Detailni visledky | Prehled | ok,

M etada odhadu:

Anal. Sk,




Model je: S806y=b1+(b2*(1-exp(-5806x/b3}))"(b4*sin(b5s+(bb*5808 (58 5t
Zav.prom..S808y

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

chyba |sv=4b ez ez

b1 [ -261201 29900 0.0000 0.0000 86306 34067
b2 | 1181691  0.0000, 0.0000| 0.0000, 115.1691 118.1691
b3 | 79.0903 267254 0.0000 0.0000 25.2948| 132 8555 R
b4 | 345420  0.0000/ 0.0000 0.0000 34542 34542
bG | 29552 855407 0.0000| 0.0000 -169.2293 175.1395 D

b6 | 00001 00250 0.0000 0.0000 0.0503  0.0504 B
Model je: S808y=b1+(b2*(1-exp(-5808:x/b3)))*(b4*sin(b5+(b6*3808 (S8 sta) i —
Zav_prom_:S808y |
Pozorov. | Predpovédi IReziduaI Model je: S808y=h1+(b2*(1-exp(-S808x/h3)))*(b4*sin(b5+(b6*S808 (S8 sta)

= B_UUUUU_ -2 61197 1061197 Zav.prom_ 5808y

2 | 4.00000 6.34485 -2 34435 Itratova| b b2 b3 bd b5 b6

3 8.00000 14.18973 -E_189?3. funkce

4 | 16.00000 21.05743 -5.[]5?43. 71 |2?.4639?’_ -2.61266| 1045586 ¥9.06816 3.056309 2.902724 0.000069

5 | 24.00000 2706635 —3.05535. 72 |27.46394 ) -2 61264 104 9793 79.07005 3.068603 2 904669 EI_EIEIEIEIEEI

6 | 32.00000 32 32057 -U.SZUET. 3 |27.46392 -2.61262 1052118 79.07060 3.075401 2. 905725 U_UUDUEBI

7 | 32.00000 36.91154 4.91154. 74 12746390 -2.61259) 105.6695 79.07144 3.088785 2.907811 U_UUDUEBI

g | 4000000 40.91966 -0.91955. 75 |27.48386 -2.61256 106.1200 79.07236 3.101955 2. 909525 U_UUDUETI

9 | 48.00000 44 414556 3.58444. 76 | 2746383 -2.61253| 106.5620 79.07323 3.114872 2.911776 U_UUDUEEI

10 | 4800000 47 46134 U.EBBEE. fF |27 46381 -2.61251| 106.77 77| 79.07370| 3.121178| 2.912710 U_UUDUEEI

11| 52.00000 5011155 1.88845. 78 2746379 -2.61249 107.2031 79.07439 3.133610 2.914561 U_UUDUEEI

12 | 5200000 52 41416 -0.41415. 79 (27.46376| -2.61247 107.6227| 79.07516| 3.145879 2.916357 U.UUDUEEI

13 | 60.00000 b4 41129 5.588?1. 860 |27.46374 -2.61245 107.6511) 79.07565) 3152555 2 917318 EI_EIEIEIEIEEI

14 | 56.00000 56.13999 -U.13999. 81 2746372 -2.61243| 108.3015 79.0¥636) 3.165726 2.919218 U.UUDUEdI

15 | 56.00000 57 63279 -1.532?9. 82 2746370 -2.61240| 108.7449 79.07716) 3.178696 2921057 U.UUDUEdI

16 | 64.00000 58 91831 5.08159. 83 |2V.4B367 -2.61237| 1091807 79.07790) 3.191432 2.922540 U_UUDUESI

17 | 64.00000 60.02168 3.9?832. 84 |27 46365 -2.61236| 109.3959 79.0V833 3.197725 2.923705 U_UUDUEBI

18 | 64.00000 6096498 3.03502. 85 |27 46363 -2.61235| 109.8213 79.0¥891 3.210158 2.925423 U_UUDUEEI

19 | 68.00000 62 44666 5.55334. 86 2746361 -2.61231| 110.2403 79.07964 | 3.222402 2927087 U_UUDUEEI

20| 60.00000 63.49210 -3.49210. 87 |[27.46359 -2.61231 110.4646 ¥9.08004 3.228957 2.927962 U.UUDUEEI

21| 64.00000 63.88324 U.11E?E. 88 |27.46357 -2.61229 1109071 7908066 3 241890 2 929697 EI_EIEIEIEIE1I

22 | 60.00000 B4 45339 4.45339. 89 |27.4B8355 -2.61226| 111.3434 | 79.08134| 3.254647| 2 931377 [J.EIEIEIEIE1I

23| 68.00000 64 64919 3.35081. 90 | 2746353 -2.61225| 111.5550| 79.08172| 3.260831| 2 932177 U_UUDUEUI

24 | 65.00000 64.79499 3.2[]5[]1. 91 |27.48352 -2.61224 111.9726 79.08225) 3.273041 2.933765 U_UUDUEUI

25 | 64.00000 64 96014 -U.BEUM. 92 12746350 -2.61221 112.3843 79.08290) 3.285071 2.935305 U_UUDUEUI

26| 60.00000 64 98949 4.98949. 03 2746348 -261219| 112.6101 79.08331 3.291672 2936137 U_UUDUEEI

27 | 64.00000 64 98904 -0.98904. 94 |27 46347 -2.61218 113.0563 79.08383 SA304716 2.937785 U_UUDUEEI

28 | 60.00000 64 96239 4.95239. 95 (27.46344 -2.61216 113.4978 ¥9.08441| 3.317626 2.9393886 U.UUDUEEI

29 [ 64.00000 6491274 —0.912?4. 96 |27.46342 -2.61214 113.9313 79.08504 3330293 2 940943 EI_EIEIEIEIEBI

30| 64 00000 b4 84286 -0.84255. 97 12746341 -261213 114 1404 79.08535) 3.336408 2941680 U_UUDUEBI

31| 68.00000 64 75521 3.244?9. 98 2746339 -261212| 114 5537 79.08582 3.348488 2. 943145 U_UUDUETI
32| 68.00000 64 65195 3.34805. 99 |2V.4B8337 -2.61210| 114.9614 79.08638 3.360403 2944567 U_UUDUETI
33| 6000000 64 53497 4.5349?. 100 |27 46336 -2.61209| 1151857 79.08672 3.366960 2945337 U_UUDUETI

34 | 6000000 64 40594 4.40594. 101 |27 46335 -2 61207 115.6290 79.08722 3.379916 2. 946864 U_UUDUEEI

35 | 6000000 64 26631 4.25531. 102 |27 46333 -2 61205 116.0657 79.08776) 3.392683 2.948344 U_UUDUEEI

36 | 6000000 64 11736 4.11?35. 103 (27.46331 -2.61204 116.4968 79.08824 3405283 2.949786 U.UUDUEEI

37 | 64.00000 63.96024 U.UBE?E. 104 (27.46329) -2.61201 116.9190 ¥9.08884 3.417624 2. 951187 EI.EIEIEIEIEEI

a8 | 60.00000 63.79593 -3.?’9593. 106 |27 46328 -2 61201 1171287 79.08906) 3.423759 2. 951a70 U_UUDUEEI

39| 65.00000 63.62529 4.3?’4?1. 106 |27 46327 -2.61200| 117.5425 79.08951 3.435855 2. 953224 UUUDUEdI

[] “““““““ 2Ranteen e neniten T NI 7 46325 -2 61198 11?’.9511 TEI UBHEIT 3.44?8[][] 2954542 UUUDUEdI




80

S808y

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

300 400 500

600

0 100 200
S808x



Uloha S8.10 Model supravodivosti a magnetismu NIST(1994)
Experimentalni data z knihovny NIST se tykaji supravodivosti a magnetismu. Zavisle
proménnou y je magnetismus a nezavisle proménnou x je logaritmus doby v minutach.

o , -1/
Autory” byl navrzen nelinearni regresni model y = B, (B, + x) .

OData: Nezavisle proménnou x piedstavuje logaritmus doby [min], zdvisle proménnou y magnetismus.
Pro pocate¢ni odhady parametrti B, , B, , B; jsou doporuceny -2000, 50, 0.8 nebo -1500, 45, 0.85:

X Y
7.447168  -34.8347

12.27224  -31.7868

m?lastniregresefl’*’iﬁﬁ]{-ﬁﬁ : Tl X
< akladni wizledky == .
e Odhadavana funkce Stormo
Furkce:  5810p=b14b2+5 81041 [-1/63) R
Wi | D v

— ChD wynechana
% Celé pfipady

" Mahkradit
PICmErenm

[ 0dhadovana funkce: 58 ) 2| |
Odhadovana funkce: | 0K I

581 0y=b17[b2+581 0x] "[-1/b3] =
D+ || [% Starno

= Otewiit
UloZit jako

;I L] Zobraz prom

Odhadowana funkce: ‘odhadowvana prom.’ = wyraz; napr.:

[ | [ n T Sy - - = a . . el L F . [} o




mﬂdhad nelineadrniho modelu metodou nejmensich Ei:_wﬁlfﬁ_ﬁ-:__‘;; -

Model je: S310vw=bl*{(b=Z+3210x)"{-1,b3)
Podet odhadowvanych paramebrii: 3
Ztrat . funkce - MG

ZAavisla promehnd: S510y

MNMezawislé proméEnné : S810x

Celé piripady wynechany u ChD

Podet platniych pFipadi: 154

Zakladni wpzledky  Detailni wizledky I FPrehled I

b etoda odhadu: ILevenberg-M arquardt ;I

k aximalni pocet iteraci: IEDDD
Eritérium konvergence: |1

%l Poé hodn: | Roené

B =

(0] .4

Storno

[&] Moznosti+

Anal. Sk,

Urcete pofatecni hodnoky i d

b1 [-1970 oK.
b qu Shormo
b3 .54 =

Spolecna hod.

Fouzit |

E = [ —



S810y

31.0
315
-32.0}
32,5}
-33.0}
-33.5}
34.0}
34.5}
-35.0}

2355 e
70 80 90 10.0 11.0 12.0

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

75 85 95 105 115 125
S810x



(
(
(
(
(
(
(
(

Zirat. funkce: nejm. Ctuerce
Koned. hodn.: 08404271
Podl rozptylu wysvétleny modelem © 99329650 RA=99314793
" Zéklad | Detali viskedky | Rezitu | Prebed |
Soubrr: Ddhady parametr | Stnmu |
i Predpovedi, rezidua, atd. | ],E Maodnosti» |
fii Historie iteraci | P AnalSk.

mh"}sledky: 58 7%

Nodel je: 5810y=bl*(bE+3810x)"{-1/b3)
Mezéwislé proménné ; 1

Zavisla proménnd: 5310y

tModel je: 3310y=b1*(b2+5810:)4-1/b3) (55)
Lav.pram.. =a10y

‘ iProloz. 20 funkee & pozar, hodni |

Analiiza rozptyly

1% Prolag 3D funkee & pozor. hadn |

Madel je: SE10y=b1*{b2+3810x)4-1/b3) (36)

Lav.prom.. 5010y

Hladina spolehlivost:95.0% { alfa =0.050)

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

chyba | sv=151 Mez Mez

b1 | -2029, 781 2764367 -0.734264 0.463%0 749161 343208

2| 4443 14515 3061022 0002612 1575 73110

b3 0.97 0257 3784764 0.000221 046 1.478

Model je: SE10y=b1*(b2+3810:)-1/b3) (Z8)
Law prom. 5810y
Ztratova b
funkce
1 5.?59289
7 D.EEBBD*I

b b3

-1970.00  44.00000 0.950000
2029.78 44 43076 0.971257 -

Lav prom.: 5810y
b1 | b2

b3

b1 | 1 .I:II:IEIEIEII:I! -0.999943 0.990997
b2 | -0.99954%9  1.000000 -09959591
b3 | 0.999997 0999221 1.000000

Madel je: SE810y=b1%(b2-+S810x)M-1/b3) (Sgg—

Pozorov. | Piedpovidi | Rezidua -
1 [348347] 348108 -0.023921
7 | a3 34363 002945
3 | 341529 341296 -0.023310 B
4 | 3379l 339585 0020551 B
£ | 338459 33823 00zzs3
B | -337329 337130 0019917 B
7 | 336403 -336189) -0.021354 B
g | -33ER92 335372 0021ses
9 | 34868 334651 0021717
10 | -334231  -33.4005 0022594 B
1| -133651 -13.343 ) 0023019
12 | -33.31300 -332800 0024247 B
13 | -33.2609 332397 0021185
14 | -33.2174  -331943 0023061 B
15 | -33.1769)  -13.1521| -0.024776
16 | -33.1392 -3301127 0oesEl
17 | -33.1016 -33.0756 00259730000
18 | -33.0868  -33.0407 -0.026085
19 | -330380 -330078 0027239
20 | 330031 -32.9765 -0.026596 R
21 | 329713 329468 0024506
22 | 2oy 32918 omEcsi
23 | 329163 328915 00248
24 | 328002 -32.8656 0024569
25 | -2Esdl 3284 0w
26 | -ZEd0 32817 00zmis
27 | 328178 327942 0023ETe
za 327975 127722 00252680
27743 327510 00aEns
2750 327305 0026499
2738 707 00
27164 326915 -0.024853 B
3| 326991 326730 -0.026099 B
2E788 -3268R0 002mas
J2EG14 -T2EIE 002EE
264400 326206 -0.023333
2ERT 326041 00zzss3
2E1220 32588 0024069 B
25977 25725 0025164 B
25832 325573 0025850
2EER7 325425 0025154 B
2ER3 32528 00zmisr B
25398 25140 00srTe
25253 325003 -0.025033
2E108 324868 0023971 B
24992 304737 DDEEEDS-







Melinearni regrese

 Mazew dlohy - ISBI:”'5815

= @TriloByte QCExpert 3.1 - [GRAFY]

ﬁSnubnr Graf Ckno MNapovéda

Modet] (58101 ~ PTHPZ+S810:)(1/P3) - o R s S N 1%
Odhady parametrd o] i
' Metnda:lGauss-Newtnn = | [ -2000 ﬂ - 3;{ Fegresni krivka - S801-5816
Ol | - T
P2 a0
b aw. podet ikeraci: ISE|E|E|E|S = na
: " Dz
Terminacni kriténum I-| E-g P4 -324
P5 L |
Alfa [0-1]:/0-0 T -
o i Pd - 3 3 m
F'Dpis:l [Zadhi] ﬂ | & Poiite] paramstry I
? Népovéda | = Nahled | Pzt | X Zoet - 344
X
= 3 5 T T T T T 1
7 g 4 10 11 12 13
Mode! - [S810y] ~ P1*{P2+[S810x])"(-1/P3)
Pofatecni hodnoty parametri
P1 2000 266421
P2 44 260485
P3 0.974173
Vypodet
Pocet iteraci : 0.0
Ukonéeni vypodctu ; Bez vypodtu
Dioba vipoctu 00.00 =
Max. pocet teraci : 99599550
Terminaéni kritérium : 0.0 E!
Odhady parametri Parametr Smér. odchylka  Dolni mez Horni mez
P1 2000266421 70, 196497 -2148.8639579 -1851.693262
P2 44 259485 0.415687 4344815 4509078
P3 0.974173 0007054 0.960216 0.938813
Korelaéni matice parametrd P1 =} P3
P1 1.0 -0.999606 0.99097 4
P2 -0.999606 1.0 -0.999377
P3 0.950474 -0.999377 1.0

Index

'4| T

0 20 40 6O 80 100 120 140 1

1 —=

50

Epred

1ieE-] - L]
120 -
20

LR -

2] -

‘¢
TRE-2 -h"‘.

Predikovana rezidua - S801-5316




Wodel :
Pocatecni hodnoty parametru :

[5810y] ~ P1%{P2+[S810x])"(-1/P3}

P1 -2000. 266421
P2 44 260465
F3 0574173
\ypocet
Pocet iteraci : 0.0
Ukonceni vypoctu : Bez vypoctu
Doba vipoctu : 00.00=
Max. pocet teraci: 9993990
Terminacni kritérium : 0.0 Tr!
Odhady parametr Parametr Smér. odchylka  Dolnimez
P1 -2000.266421 75.196497 -2148.838579
P2 44 269455 0.415687 43 44815
P3 0.974173 0.007064 0.950218
Korelaéni matice parametri ; P1 Pz
P1 1.0 -0.993505
P2 -0.899508 1.0
3 0.995574 -0.999377
Statizticke charakteristiky regrese
icenasobny korel. koef. R : 0.999993
Koeficient determinace R*2 : 0.9959935
Predikovany korel. koef. Rp : 0.955923
Str. kvadraticka chyba predikce MEP : 0.000004
Akaikeho informacéni kritérium -1928.65759
Rezidudlni soucet étverca ; 0.000539
Prumér ab=olutnich rezidui ; 0.204314
Rezidualni smér. odchylka : 0.001889
Rezidualni rozptyl : 0.000004
Sikmost rezidui ; 2.026029
Spicatost rezidui ; 11.850134

Hodnota kritéria CW :
Kvantil Chi*2{1-alfa,1} :
Pravdépodobnost :
Zaver

Cook-Weizberglv test heteroskedasticity

16.090056
3.5414558
0.00006

Rezidua vvkazuji heteroskedasticitu’

Horni mez
-1851.693262
4505073
0.98613

P3
0.959974
-0.999377
1.0



Uloha S8.11 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 nelinearni regresni model

y = gl exp|-0.515 P [;2'33)

OData: Vinova délka predstavuje nezavisle proménnou x [nm] a transmitance zavisle proménnou y. Pro
pocatecni odhad parametrti 3, , B, , B; jsou doporuceny hodnoty 1, 10, 500 nebo 1.5, 5, 450:

X J
400 0.00016

500.0 0.000071

rd =
Z:Kladni wisledky | H
o Odhadavan funkce | Storno

Funkee:  S811y={P1/P2erpl D5 USE14FPAP22) | R Mosnosti v

Model je: S5811ly=(Pl1/PZ)*exp|-0.5*({(5811x-P3)/BZ)"Z)
Doget odhadovenych paremetriiz 3

[ odhadovana funkce: S8.sta Ztridt. funkce : e

3 Zavisld proménnd: S811y
Ddhadoyvana funkce:

P2 enp(-0. 5[5 81 1x-F3)1/P2] "2

Nezdwvislé proménnéd: S5811x

Celé pripady wvynechany u ChD

Dofet platniych pfipadi: 35
=

Zakladni wisledky  Detailni vizledky I F"rehleu:ll
Odhadovana funkce: “odhadovana prom.” = vyraz; R
Platns ﬂpermw e - = = ¢ = = : Metodaodhadu: Gaussz-Mewtonowva j
Odkaz na proménns &islem nebo jmenem;  tj: w3=bi
Vischna neznams jmeéna jsou parametry; i vi=ke
Poudit standardni nebo védeckou notaci; tjo w
Konstanty: Pi3.14..; EBEuler=2.71.; tj: wi=b*
Funkce: abs arcsin cos exp log log? logid sign
Logicke operatory:  pravds=1, nepravds=0;, =.g.: k amiralni I:IDIEEt iteraci: IEDDD E
Piklad 1: Porucha=sxp{bl+bi*Pevnost) L: e
Fiklsd 2. vd=sxplacbi~vd){isaxplabivvd)) L=y ENUM konwvergence: IE

%l Pot hodn: | Rz

.....J A= ok,

P2 I-I s S torno
| P3 [s0d l

|— Spolecna hod. |



Model je: S811y=(P1/P2)"exp(-0 5*((S811x-P3)/P2)"2) (55 sta)
Zav.prom.-5811y
Hladina spolehlivosti:95.0% ( alfa =0.050)

Odhad | Standard t-hodn. ‘_I'_P—hndn_ Dol. sp. | Hor. sp.
chyba sv=32 | Mez ez
P1 1.5544! 00154 100.8804| 00000 1.5230] 15858
P2| 40886 0.0468 §7.3619| 0.0000, 3.9935 4.1842§
3 451 5412 0 0468 9648.1467| 0.0000 4514459 451 63658

Model je: S811y=(P1/P2)*expi-0.5%

Zav.prom.:S811y

Pozorov.

Predpovédi | Rezidua

Model je: S811y=(P1/P2)"exp(-0.5%([S811x
Zav.prom..S811y

1 _[0.000158]  0.000000 0.00015¢ Jtratova P1 P2 P3 I
2 | 0.000170, 0.000000 0.00017C funkce

3 | 0000235  0.000000 000023

4 | 0.000310  0.000000 0.00031C W! 1.00000 10.0000 500.0000
5 | 0000492  0.000000 000049 0.836615| 0.11650 11.0441 5[]1-192[].
6 | 0.000871  0.000000 0.00087

S i o i i 0.835484| 0.19072 26.9128 515-?59?.
8 | 0004640  0.000106 000453 0826012 0.69934 205.3730 415-3223.
3[] gggg?gg ggg?";?g Eggg}g 0.707755] 13.21943 200.0090 41?’-8215.
111 0014900 0004975 0.00992¢ 0.703739 13.99037 181.1804 445-1412.
12| 0023731 0.013700 0.01003" 0.702442 11.70772 150.9564 4791428 %
13| 0040168 0032979 000718t

B e s o 0.693601| 6.58251 78.3025 JEF_EDHHI
15| 0176446 0127623 000117 0655611 3.23244 34 6211 44?-1555.
1? gggg;‘; gggg;gg gggf;f 0.663428| 2.06529 11.2667 45?’-9[]3[].
18| 0.344562  0.354084 -0.00952; 0.457998| 1.70116  9.2737 448.9629 §
19| 0.369805  0.380134] -0.01032¢ 0.231392 155126 45263 45316500
20| 0.366853  0.356713 0.01014(

— P et g aieds 0.069952| 1.56082  4.3948 451-3254.
22| 0207815 0209768 -0.00195 0.038286, 1.655503| 4.0914 451_551[].
;31 g;;?:?: g;ggg: gg]ggéﬁ 0.038257| 1.656432  4.0885 451-5411.
26| 0.033720  0.034475 -0.00075: 0.038257 1.55438  4.0888 451-541*?.
26| 0.019402  0.014428 0.00497- 0.038257 155433 40888 45154128
27| 0.011783  0.005278 0.00650¢ ===
28| 0.007436 0001688 0.005748

29| 0.002273  0.000014 0.002259

30| 0.000880  0.000000 0.000880 Y

31| 0.000458  0.000000 0.000458 Y

32| 0.000235  0.000000 0.000235 8

33| 0.000159  0.000000 0.000159 1

34| 0.000114  0.000000 0.000114

35 | 0.000071 0.000071

0.000000



Rezidua

Pozorované hodnoty

0.020

0.015

0.010 r

0.005

0.000 -

-0.005

-0.010

-0.015

0.4

0.1] 0.2

Pfedpovézene hodnoty

(Y]

0.2

0.1

&
0.0 P

0.1] 0.2

Predpovézené hodnoty

8



Uloha S8.12 Model dvou Gaussovskych pikii na klesajici zdkladni linii
Simulovana data se tykaji dvou Gaussovskych pikii superponovanych na klesajici
zakladni linii plus normalné rozdéleny Sum se stfedni hodnotou nula a rozptylem
hodnoty 6.25. Autor” navrhl nelinearni regresni model (NIST, 1996)
(x - B,) (x - B,
- B, exp(-B,x) + B, exp|-———— |+ By exp |-~ |

Bs 8

OData. Nezavisle proménnd x, zavisle proménnd y. Pro pocateéni odhad parametrii B, , B, , B; , By » Bs» B » B5

, Bs jsou doporugeny 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:

B viastni regrese (MRC): S8.sta N P

Zakladni wisledky | oK

?'l'-ﬂ Odhadowvana funkce I Starno

Funkoce: 5S5812p=[P1 e=«p[-FP2°581 2:]]+[P3e=pl-[[S 31 Z=-| E MoFnosti ~

b

wel | B
[ ChD wynechana

A odhadovana funkce: S8.sta ol |

Odhadowvana funkce: Ok

ady

Maximalni pocet iteraci: W . —

Kritgriumn kanvergence: IE;— -~ |1 — e hDdl
%! Pot hodn: | Rezne N TR

PS5 |25— - =

S

A=

P [2d

E ;] -I:II II || |-I -l.l-I
Il | _l|||+||:l|_|-,_._ ,| “-.:: 2 P2 Starno
. —— T e e
i TME
Model je: 581Z2y=(Pl*exp(—-P2Z*5812x) )+ (P3*exp (- ({5812x-P4)~2)/{({P5)~___

. Do&et cdhadovenych parametriiz &
. Ztrét. funkce = MNC
. Zévigld proménnd: S812y
. Dbt | wezdwvisié proménns @ S812x

Platns
. Odikosa Celé pripady wynechany u ChD
. "-"E-EE:ET Poéet platnych pEipadi: ZE0 %Iil
. Powa
. Fonst  Zakladni wisledky  Detailni wsledky | F'rehledl (] |

o Metoda odhad GaussN | | Stt% |

- etoda odhadu: auzz-Mewtonowva bt
. Logiicl
. Fhnkls Urcete pocatecni hodnoty el |
. Piikila
i P1 [100 A o |
B
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Predpovézeneg hodnoty

Model je: S12y=(P1"exp(-P2*5812x))+{P3"expl(-([S812x¢-P4 2)/(|
Zav.prom..3612y
Hladina spolehlvosti95.0% ( alfa =0.050)
Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp.
chyba |sv=242 ez ez I
EJEJ.[HBH! 0.5375 184.2245 0.0000) 373596 100.0771
0.0110)  0.0001 824501 0.00000 00107 0.0113 8
1018802  0.5922| 172.0445 0.0000  100.7138 103.0467 B8
107.0310) 01501 713.2171 0.0000  106.7353 107.3266 B8
235786 0.2270 103.8910 0.0000 23.1315 24.0256 %
12.0456) 06172 116.7263) 0.0000) 70.5298 73.2614 B8
1532701 0.1947| 787.3425 0.0000 152.8866 153.6535 18
195260 02642 739152 0.0000 19.0056 20.0463 8



Model je: S812y=(P1"exp(-P2"5812x
Zav.prom. 5812y
Pozorov. | Pred pﬂ.véd i | Rezidu Normalini pravd&podobnostni graf rezidui
1 | EIT-EBTE_ 97 9356 -0.347 ° ‘ :
2 97 7634 96_ 8647 0.898 :
3 96_5670 95 8055 0.761
4 92 5204 947579 2237 ,
5 911510 93.7217| -2.570
6 95 2173 92 6969 2.520|% ,
T 90_2135 91.6833 -1.469 E
8 89 2923 90.6808 -1.388{¢ o
9 91.5148 89.6892| 1.825% E
10 89. 6097 88.7085 0.901(5"
11 86.5619 87.7385| -1.176
12 85h 5532 86.7791 -1.225 ?
13 87.1305 85 8302 1.300 5
14 85 6794 84 83917 0.787
15 a0.0435 83.9634 -3.914|
16 82.1893 83.0453| -0.856| 10
(12 87.2408 82 1372 5.103L il
18 80._7341 81.2391| -0.4450
19 81.2857 803508 0.9348
20 81.5694 734722 20971 120
21 792271 78 6033 0.6238
22 794327 F7.7438| 1.6889 -
23 779019 76.8938| 1.0081
24 6. 7547 760531 D.70162
25 f7.1738 75.2216| 1.9521% w}f
26 74 2735 74._3953 —D_1258§
27 73 1190 73.5860 -0.4670%
28 | 73.8483 72.7817| 1.06653 |
29 724787 71.9863| 0.4923°
30 71.9229 F1.1998| 0.7231 4!
31 66.9218 70.4220| -3.5002
32 679384 69 6530| -1.7148
33 69.5621 68.8926| 0.6694 20
34 690707 68_1410| 0.9296
35 66.5398 67.3980 -0.8581 j : , , ‘ :
36 £3.87388 66 6638| -2.7849 0 20 40 80 80 120 140
37 69 71564 F5.9383 37710 Predpovézené hodnoty
38 63 6059 65.2218 -1.61587 R
39 63.3715 64_.5142 —1_14254. |
Model je: SB12y=(P1"exp(-P2"5812x) )+ (P 3 exp(-([S812x-P4 P 2)([ (58 _sta)
Zav prom_-5812y
ftratova P1 P2 3 P4 s Pb PT P8
funkce
1|1?U-9493_1DD.UDDD 0.010000| 1000000 100.0000 25.00000 70.00000 150.0000 20.00000
2| 54.1626| 98.8772) 0.010891| 929967 107.2951| 26.080563| 69.25746| 1563.7185 19.?5499.
3| 360212 99.0205) 0.010948| 101.4360| 106.9641| 23.23815| 72.58063| 153.2023 19.&&518.
a4l 353205| 95.0186| 0.010993| 101.8755| 107.0270( 23.57122| 72.06543| 1563.2636 19.53[]95.
& 35.3204| 99.0183| 0.010995| 101.8803| 107.0309( 23.57845| 72.04561| 1532700 19.525[]?.
g| 353204 99.0183| 0.010995 101.8802 107.0310| 23.57¥858| 72.04559| 1532701 19.5259?.




Bodovy graf z S812y proti S812x

S8.sta 37v*365¢c
5812y = 102.7951-0.3368"x
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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 neline4rni regresni model

OData: Nezavisle proménnou x je vzdalenost mezi kovy a zavisle proménnou y je signal ultrazvuku. Pr
pocate¢ni odhad parametrti 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

£, ©@TriloByte QC.Expert 3.1 - [DATA - BKAPITOLA]
Soubor Upravy Formdt OQC.Expert Ufivatelské analyzy Ckno  MNapovéds

LPTedG-EE5E-a0l | S-RamHEEFE
| X2 [8.102586
S810x | S810y |S811x| S811y |S812x| S812y | S813x | S813y |S814x | S81dy

1 7.447168| -34.8347| 400.0)0.0001580 1| 97 587760| 0.5004EP 9000 a 2.5134
2 8_1[}2585:: -34.3932| 405.0|10.0001700 2| 97 763440( 1.000[57.1000] 0.05 204433
3 8.452547 -34 1529 410.0{0.0002350 3| 96.567050| 1.750(31.0500 0.1 1.6684
4 B.711278| -33.9791| 415.0]0.0003100 41 92 520370 3.750)111.5870( 015 1.36642
5 CRALSY @ TriloByte QC.Expert 3.1 - [DATA - SKAPITOLA] : 112323
6 9. 0871 soubor Upravy Format | QC.Expert Ugivatelské analjzy Okno Napovéda 25| (0.92689
T 8232 = T T, ). 0.767934

E E_Iq. ot S E Zakladni statistika. .. va i o
—EEE o g e, pESHAY 351 06360676
10 9'5?31 | e IEL 102586 Pravdépodobnostni modely. .. L—Sm
11 | 96653 5810x | 5810 Transfonmace. S812y | S813x)5| (377585
12 S;??{S’ 1 | 7.447168| -34.8;  PravdEpodobnostnikalkuldtor... |97 587760 D_5|:}L5'g SEE?ES
2 ot 2 peo IR
14 | 9.8991 : -31. 1/ - : 1olg5| 0.232497
15 | ooged 4 8.711278| -33.9  anova » 192.520370] 3.75G 7] D 199659
16 10029 3 8.916774| -33.8.  Plénovang experimenty » 191.150970] 5.75C7g 017227

[ 0.087155| -33.7.  Respansni povrch... 05217280 0D.87F

T 8 23259 -33.6- T e : 00.213550| 2.25C

8 9_359535 _33_5: [ o L i o e W o | La ) "'!IEE

q 9_4?2155 _33_4: Regrese Linegrni. .. E
B 9.573384] -33.4] [ SN ‘mc
1 0 665293 -33.3 Kalibrace. .. Logisticka. .. [
12 | B.749461) -33. B5.553160| 2.750
13 | 9.827092| -33.21 87.130540| 4 75C
W SS? i, o no
- = ~— Zplsobilost. .. : -
16 | 10.02928| -33.1. G2 189250 2250

17 | 10.08851| 33.1| ety diagram... 87 240810] 4.25(

Shewhartovy diagramy r

Roziirens diagramy g

18 | 10.14443| 3301 "eimka * [80.794070] 0.50C
19 | 1019738 33 Grafy.. 81.285700| 3.00C
20 | 10.24767| -33.01  Rychlé zobrazeni dat. .. 81.569400) 0.75C

21 100 25561 -32 97 T3] AR 5111 3T 7 AL 11 79 227185010 3 000
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E Melinearni regrese - Tvorba modelu ﬂ ﬂ
[ =T - i 1 3 Zavizle proménna
5801y =
580241 T o e |5813y =
5802x2 -
580243 = | Wahy
5802y
, [58031 + ¢ | |5800x =]
58032 P
58033 2| "M | Sat| Exp
5803
28041 ] Ln|loa] 1| 01
E IE:-cp[-F"I “[581 3] IP2+PF[S813:]])
¥ Ulosit
| (58130] ~ Expl-P1(581 3/P2+PF(58134]) ]
ﬂ‘ Odztranit model X zoé | < OK |

|

1 Hazew dlohy : IK":":':""r

Model | [5813u] ~ Expl-P14(5813:]/[P2+{P3(381 3]

Odhady parametri

x| Model . |

—Data

1 Metu:u:la:l Marquardt

F2
Max. pocet iteraci: IE"E'E'E'EIEI =

=] [P

0.1 i’
01 * Wiachha

0.0z

Terminacni kritérium : I-I E-8 F4
F5
Alfa [0-1) /009 =
Pnpis:liéd”-';'] j o Potite] parametmy
? Napoweda | ﬁ M ahled |

" Dznatena

" Meoznatend

_I = Podle filtu Eiltr...l

& Pousit | X zpt |

o OK

Melinearni regrese

M azew dlaoky

IK::n:n:uur

hodel;

[S81 3] ™ Expl-PTS81 3=])/P2+[P3[S 81 3x]))

Odhady parametr

ketada:

M arguardt

| [P 01665

P 0.0052
b ax. pocet keraci: IEIEISEIE'EI P3 00122

Terminacni kritérium

F'I:Ipis:l

? M dpowéda |

|1E-8 P4

P5

Alfa [0-1):10.09 e
[adnj] =l

{2 Nahled | B Eousit |

—Data
= iechna

" Oznatend

" Meoznadend

" Podle filtr Eiltr...l

Xzee | X
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= @TriloByte QLExpert 3.1 - [Regresni kiivka - Kocour x = 4.2188E-01 y = 9.6078E+01]

{21 Soubor  Graf Okno Népovéda

=1l x|
=181 x|

CEHSE 0 - BEIERE =

EEHE o

y

100 —

.
90 — %
;
80 | LA
.
vy
70 S
\“\ \\\.
60 B
DR "}
o
e | Ly
40 I

Regresni kiivka - Kocour

Soubor Upravy Format Okno

MNapoveéda

LZeEHE &S EY a0 B

MNelinearni regrese

Nazev Ulohy :
Data:

Hladina vwznamnosti :
Podet stupni volnosti :
kFovantil t{1-alfalZ n-p} :
korantil F(1-alfa,m,p-m :
Metoda -

Pocet platnych Tadka :
Pocet parametri :
Metoda optimalizace .
Nezavizle proménné :
Favizle proménna :

Model :

Podatetni hodnoty parametrd :
P

Pz

P3

Kocour
WEechna

0.05

51.0

2007584
18.512821
Nejmen&i ctverce
=4.0

3.0

Marguardt

Sol13x

S813y

[5813y] ~ Exp(-P15[S813x]W(P2+(P3*[S813x]})
0.1

0.01
0.02



Wypodet

Pocet iteraci :
Ukonéeni vypodtu
Doba vypodtu

Max. pocet teraci :
Terminaéni kritérium

Odhady parametri
P1
Fz
P3

Korelaéni matice parametrd :

Anatyza klazickych rezidui
Index

.0

Konvergence

IR

555595.0

0.0

Parametr

0.1665
0.0052
002

P1

P3

Y naméfené
529
57.1
31.05
11.587
3.025
63.6
2.4
14.25
8475
63.8
26.8
16.4562
T.125
67.3
41.0
2115
8175
81.5
13.12
59.9
14.62
329
5.44
12.56
5.44
32.0
13.95
75.8
20.0
10.42
59.5

Smér. odchylka  Dolni mez

0.03857 0.085067

0.000674 0.003847

0.001548 0.008092

P1 pz

1.0 0.844245

0.844245 1.0

-0.935808 -0.961973
Y wypocitang Smér. odch. Y Reziduum
&1.426645 1.208047 11.473355
43656484 0.905522 8.443516
28.144458 0675895 250554
10.51219 0615718 1.07481
5094381 0625978 25930119
54452145 0877112 0.147855
21.058103 0.566028 0.341857
12978663 0.58459 1.271337
6.024938 0.641319 24500682
61.50573 0.8085911 225427
28.14448 0.673979 -1.34448
16.3253456 55561 0.136154
T.180485 0544181 -0.055485
70.266587 0.793148 -2.966587
39.711761 0.863905 1.288239
21.058103 0.566076 0.091857
B.638269 0.636205 -0.463269
31.426645 1.208214 0.073355
14.51756 0.568237 -1.39756
61.50573 0.809048 -1.860573
14.51756 0.568241 010244
33.148745 0.765284 -0.2458745
4557034 0621917 0. 7425656
14.51756 0.5632456 -1.95756
4 597034 0.621925 0.742066
33.148745 0.769336 -1.148745
14.51756 0.563252 -0.56756
31.426645 1.208312 -5.626645
24 215209 0.506905 -4 2152059
59.514065 0627582 0.905935
61.50573 0.8091588 -2.00573

Horni mez
0.243933
0.00655.

0.015308

P3
-0.935808
-0.961973
1.0

Reziduum [%]

12.350221
14. 787244
5357617
5276
36.512384
14.383421
1.59765
8921664
28.90529
3.596035
-5.015542
0.827078
-0.778787
-4.408004
3.142048
0.434502
-5.665398
0.090006
-10.652133
-2.580584
0.700585
-0.755064
13.657454
-15.585667
13.657454
-3.588828
-4.068529
-7.423014
-21.076045
&.694194

-3.370574



Statizticke charakteristiky regrese
Vicenasobny korel. koef. R :
Koeficient determinace R*2 :
Predikovany korel. koef. Rp :

Str. kvadraticka chyba predikce MEP :

Akaikeho informacni kriterium :

Rezidudlni soudet Stvercd :
Prumér absolutnich rezidui :
Rezidualni =mér. odchylka :
Rezidualni rozptyl :

Sikmost rezidui ;

Spitatost rezidui :

Cook-Weizberguv test heteroskedasticity

Hodnota kritéria CVV :
Kwantil Chi*2({1-alfa,1}:
Pravdépodobnost :
Zaver :

Jarque-Berriwv test normality
Hodnota kritéria JB :

Kyvantil Chi*2(1-alfa, 2} :
Pravdépodobnost

Zaver :

VWaldiv test autokerelace
Hodnota kritéria WA
Kwantil Chi*Z({1-alfa,1} :
Pravdépodobnost :
Zaver

Znamenkovy test rezidui
Hodnota kritéria Sg :
Kxwantil N(1-alfalZ) :
Pravdépodobnost :
Zaver

0.952954
0.965957
0.953031
11.53144
127.812668

215.312854
106.593631
3.173706
10104174
2.303213
6.956003

18.821103

3.8414559

0.000014

Rezidua vvkazuji heterozkedasticitu’

20.941313
2.901465
0.0
Rezidua nemaji normalni rozdélent

a.0714

3.841459

0.000014

Autokorelace je vyznamna

1.236465
1.9559964
0.2162386
W reziduich neni trend.



Indikace viivnych dat

Index
1.0
20
30
40

2.0
33.0
4.0

Standardni
3902232
2771082
0.935455
0.344558
0.540451
2.904006
0.108311
0.405854
0.785955
0.745333
-0.432855
0.043503
-0.017826
-0.963752
0.421123
0.025381
-0.148751
0.02485
-0.445851
-0.522355
0.032755
-0.080651
0.233338
-0.825918
0.233338
-0.372481
-0.181474
-1.913763
-1.3509259
0.250724
-0.652436
-0.815713
0.635959
0.160752
-0.274355
-0.882535
-0.431656
-0.865727
-2.2135998
1.66955

-0.247204
-0.243406
-0.750051
-0.654247
-0.286915
-0.145117
0.055487
0.032755
0.092578
0.265719
-0.043077
0.24326

Jackknife
4613419
2977053
0.934220
0.341658
0.939366
3.265451
0.108247
0.403541
0.733977
0.743048
-0.425384
0.043075
-0.017851
-0.963067
0.4177
0.025082
-0.147318
0.024704
-0.443327
-0.5185087
0.032432
-0.0759852
0.236122
-0.622145
0.235122
-0.369294
-0.179744
-1. 966847
-1.362214
0.28805%8
-0.648771
-0.812997
0.632205
0.159248
-0.271852
-0.880553
-0.428186
-0.863567
-2.305753
1.700216

-0.244815
-0.245107
-0.745832
-0.690879
-0.284318
-0.143717
0.054542
0.032432
0.05207
0.267252
-0.042653
0.241003

Predikované
13.4102359
5.189238
3.04312T7
1.116709
3.045914
8.901771
0.35313
1.315842
2.554024
2.453133
-1.408141
0.140444
-0.057885
-3.163549
1.390982
0.054517
-0.432601
0.085743
-1.443885
-1.716956
0.105822
-0.25422
0.772538
-2.022154
0772538
-1.220223
-0.586257
-5.576999
-4.374882
0.94268
-2.144718
-2.641509
2.065434
0.523525
-0.886311
-2.855458
-1.3599838
-2. 796951
-T.277474
5.389035

-0.757542
-0.805465
-2.485588
-2.241585
-0.930333
-0.458734
0.179852
0.105823
0.319545
0.870766
-0.148045
0. 791377

Diag(Hii}
0.144433
0.081152
0.045212
0.03752

0.039278
0.076139
0.031808
0.033822
0.040705
0.064759
0.045224
0.030852
0.041069
0.06226

0.073864
0.031815
0.040058
0.144473
0.021856
0.064781
0.031857
0.05857

0.038279
0.031957
0.03828

0.068578
0.031858
0.144497
0.035454
0.03898

0.064805
0.035456
0.04105

0.064812
0.031826
0.037527
0.039294
0.03196

0.064823
0.03022%

0.03023

0.038983
0064836
0.030231
0.0:38964
0.144543
0036292
0.031963
0.144551
0.030562
0.144555
0.045254

Atking. wzdal.
7.815451
3647856
0.833265
0278133
0.783133
3.865175
n_ns%
0.311304
0.665849
0.806177
0.385303
0.031529
0.015081
1.02316
0. 435371
0.021744
0.12408
0.041857
0.332109
0.562758
0.0242598
0.08213
0.19423
0.4585074
0.194233
0.379814
0.134655
3.332828
1.092455
0.2359232
0.704158
0.652026
0.5359311
0.172853
0.203223
0.71693
0.357045
0.645962
2.503
1.237669

IEI.1TBZSB

0.204373
0.810794
0.502944
0.238106
0.243574
0.045202
0.024298
0.156046
0.1 %
0.0 3

0.216413



Uloha S$8.14 Numericky model nelinedrni regrese k testovani algoritmii
Data byla generovana na 6 spravnych cifer uzitim nelinedrniho modelu
y=0.0951 exp(-x) + 0.8607 exp(-3 x) + 1.5576 exp(-5 x).
Takto generovanymi daty byl prokladan nelinearni regresni model tvaru’
¥ =Py exp(-p, x) + P; exp(-P, x) + Ps exp(-P x).

OData: Nezavisle proménna x, zavisle proménna y. Pro po¢ate¢ni odhady parametrd B, , B, , Bs , By » Bs » Ps
jsou doporuceny hodnoty 1.2, 0.3, 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

,-. :-;-“'. s ?I 2 I

= akladni wizledky Ok

% Odhadovana funkce Storno

Funkce: 5815y=P1+P2"exp[P4"S815:1+P3"exp[-PE"S8| [R] Moznosti =

Wi | & v
[~ ChD wynechans

mﬂdhﬂdﬂ?ﬂtﬂ funkce: SB.sta 7| =] Ea-:l_l.
O dhadovana funkce: | 0k, I =

— 581 4v=P1"expl[-F2"581 4=]+F3 exp[-F4"581 = |
du+P5 exp[-PE*5 81 4] S barho

[  Otewiit
UlaZit jgko

ll Lz Zobraz prom

Odhadovana funkoe: ‘odhadowvand prom.” = vyraz, napr.:

Platne oparatony: Foooe, WOOAEL ) RGeS s
Odkaz na promenne cislem nebo jmenem; tj.. v3=bi*“v4 nebo

Viechna neznamsa jmena jsou parametny;  tj.. v3=konst+param™v4

Pouzit standardni nebp vwédeckou notac; tj.: wi=b1*w1/2e+2
Konstanty: P 14 Euler=2 T1._.; t.j.: w3I=b~“Eulerwv3

Funkoe: gb=s arcsin oos exp kg kg2 kegil sign sin sinh =gt tan
Logicke operatory:  pravda=1, nepravda=D; e.g.:

Fiiklzd 1:  Porucha=ssp(bl+b1~Fevnost) L=vE~(OBS PRED}™2
Pliklsd 2:  wd=sxp(a+b1*val[1+exp(a+b1=vd]))  L=Viha"sbs{OBS-PRED)




ffd odhad nelinedrniho modelu metodou nejmensich Etven rd P |

Model je: 58l4y=Fl+*exp(-Pz*5314x)+F3*exp(—-F4*+5814x)+P5*exp{(—Pe*581._..
Potet ocdhedovenich peremetzii: &
Ztrat. funkce : MM

Zéwisld proménnd: S814y

Nezdvislé proménns : Sgddx

Celé pripady wynechany u ChD

Dofer platnich pfipadi: z4 Elil
Zakladni visledky Detailni visledky | Prehled | Ok,
kMetoda odhadu: IGEILIES-N ewtonoya ;I Stomo
El MoZnosti «
M aximnalni poSet iteraci: IW m Gl
Frité&rium konvergence: |3—
%]  Poi hodn: | Riens
= 21x]
... 1.2 k. I
® :

Storno |

P2 0.3
/ : - : BB Spolednd hod. : :
F4 155
: s |
es 7 Pousit oty
Model je: S814y=P1"exp(-P2*5814x)+P3"exp(-P4"5814x)+P5"exp(-P
Lav.prom_ 5814y
Hladina spolehlivosti-95. 0% [ alfa =0.050})
Odhad | Standard | t-hodn. | p-hodn. | Dol sp. | Hor. sp.
chyba sv =18 "'|" Mez
EI.DEJEH! 0.0007 1428962 00000 0.0943

1.0057| 0.0034 294 1740 0.0000, 0.9986

0.5642 0.0017 497 3536 00000, 0.8606
3.0075 0.0042 7148670 0.0000) 2.9990
1.5529 0.0024 6472304 00000, 1.5479
50023 0.0014| 3546.9363| 00000/ 4.999%




: Model je: SB14y=P1%exp(-P2*S5814x)+P3"exp(-P4*S814x)+P5"exp(-P6 (S8.sta)
Model je: 5814y=P1"exp[-P2"S814x+F|  |zav prom -s814y
: 3 Ztratova P P2 P3 P4 PE P6
Lavprom.-581dy e I
Pozorov.| Predpovédi | Rezidua 2 [3.47749005 0.155745 0365742 4 27182 3636196 6629375 6655861
—! 3 |0.126737972 0.096361) 0608366 159522 3668882 0.821804 6543940 I
| [ 25134001 2513400 0.000000 Sfa |0.00631591075 0.118706  1.018962 156991 3.593502 0. 824771 5_?09413=
5 |0.00452732302 0.142033 1.163819 1.41569 3.580674 0.955893 5459682
| 2044330 2.044331 -U.[][][][]U1. 6 |0.000984896395 0.159877| 1.237263 1.33540| 3.583121 1.018264 5391677
3 7 |0.000526732744 0.173817| 1.292386 1.27500 3.585401 1.064664 5328737 I
|| 1.668400  1.666402 U'UUUUUEI 8 |0.000204048523 0.181007| 1.318461, 1.23717| 3.582544 1.095268 5.293518 I
| | 1.3664200  1.366416 []_[][][][]04. 9 |0.000140938537 0.181338 1.321038  1.21159 3.567243 1.120502 5_2?1532=
— 10 |0.000138465201 0.181063 1.320491 1.20721 3.563443 1.125163 5.268303
| 1123230 1123232 -U.UUUUUEI 11 |0.000136611105 0.180133| 1.317980 1.19986  3.555920 1.133439 5262306
~ 12 |0.000135197173 0.178036| 1.312022 1.18659 3.541011 1.148804[5 251665
| 0.926830  0.926890 U'UUUUUU. 13 |0.000131702571 0.175908| 1.305850 1.17404 3526278 1.163477| 5241743
| 0.767934  0.767934 -0.000000 B 14 |0.000128121305 0.173802 1.299665 1.16200 3.511806 1.177624 5.232235 N
— 15 |0.000124586758 0.171726| 1.293509, 1.15041| 3.497599 1.191288| 5223236 I
) | 0.638676  0.638678 U.UUUUUU. 16 0000121111404 0.169685| 1.287392 1.13926 3483663 1.204484 5214571 I
17 |0.000117700626 0.167679| 1.281320 1.12852  3.470000 1.217225 5206272
| 0.533784 0533784 U-UUUUUU. 18 |0.000114354861 0.165708| 1.275295 1.11820 3456615 1.229522| 51958321 I
0| 0447936 0447936 _[]_[][][][][][]. 19 |0.000111075503 0.163773| 1.269321] 1.10827| 3.443511 1.241385| 5.190703
— 20 |0.000107863955 0.161875| 1.263402 1.09872| 3430688 1.252827 5183403
1] 0.377585 0377585 0.000000 B8 k21 |0.00010471992 0160015 1257541 108955 3418152 1263857 5 176408 f
7| 22 |0.000101645895 0.158192| 1.251741, 1.08074  3.405301 1.274488| 5169704
2| 0319739 0.319739 'U-UUUUUU. 23 |0.0000986404101 0.1566407 | 1.246006 1.07229  3.393940 1.284729 5163250
3| 0272013 0272013 []_[][][][][][]. 24 |0.0000957057538 0.154661  1.240340 1.06417 3.382268 1.294591 5.157123 B
= 25 |0.0000928422773 0.152953| 1.234746 1.05638  3.370885 1.304086 5151222
4] 0232497 023249 0.000001 B 26 |0 0oo0s00438908 0151284 1229225 104891 3 359790 1313225 5 145567
Cl 27 |0.0000873287217 0.149655| 1.223782 1.04175| 3.348983 1.322019 5.140146
5] 0.199659  0.133653 U-UUUUUU. 28 |0.000084678405 0.148065| 1.218420 1.03488| 3.338464 1.330479 5134951
4 29 |0.0000820995193 0.146514 1.213140 1.02829 3.326228 1.338616 5.129971 1N
61 0.172210  0.172270 U'UUUUUU. 30 |0.000079591396 0.145002| 1.207945 1.02198| 3.318274 1.346440 5125198
7] 0149341  0.149341 0.000000 B{31 |0 0000771533467 0.143529 1.202837 1.01593 3.308599 1353963 5_120522=
i 32 |0.0000747842987 0.142094| 1.197817 1.01013 3.299199 1.361196| 5.116235
6] 0.130070  0.130070 'U-UUUUUU. 33 [0.0000724835103 0.140698| 1.192888 1.00457 3.290071 1.368148| 5.112029
3 34 |0.0000702506556 0.139340| 1.188050 099925 3281210 1.374830 5107996
3] 0113812 0113612 U'UUUUUU. 35 |0.0000680836423 0.138020| 1.183305 099414 3272612 1.381251 5104129
0| 0100042 0100042 [J_[][][][][][]. 36 |0.0000659823672 0.136737 1.178654 0.98926 3.264272 1.387422 5_100420-
i 37 |0.0000639449896 0.135490| 1174096 0.98457 3256184 1.393353 5096863
1] 0086332 0.088332 'U-UUUUUU. 38 |0.0000619696607 0.134279 1.169632] 0.98008  3.248344 1.399053 5.093450
) ] 39 |0.0000600556482 0.133103| 1.165264 097578 3.240746 1.404531 5090176 B
2 0078335 0.078336] -0.000000 JY32]0-0000600556452 LR us 550 Moralls SvE E a0 el S 0
3 0.0R9767 0 069767 0.000000 gﬂrodelje: 888811¢l1y=F'1*exp(-F‘E”SB14x}+F'3”exp(-F'¢1*SB14x}+F‘5*exp(-F‘E (S8 sta)
— Av_prom.: v
4| 0062393 0%82393 0.000000 Ztratova P P2 P3 P4 P5 P6
e e — funkce
52 |0.0000398355029 0.120656 1116672 093340 3.161059 1459356 5 057664
53 |0.0000388138338 0.119583 1.112279 092999 3.154250 1.463840 5055022
54 |0.0000371048458 0.118659 1.108040 092677 3.147758 1468076 5052529
|55 |0.0000354823137 0.117581 1.103958 092374 3.141565 1.472088 5050169
|56 |0.0000341360174 0.117043 1.101691, 092209 3.138167  1.474272 5048885
57 |0.0000331828 0.116020 1.097380 091896 3.131700 1.478430 5046443
58 |0.0000315475275 0.115049 1.093245 0.91602 3.125572 1.482336 5.044149
59 |0.0000300066691 0.114128 1.089288 091326 3.119761 1486017 5041989
60 |0.000028723316 0.113613 1.087056  0.91174 3.116518 1.488055 5.040794 |
61 |0.0000278470615 0.112641 1.082840 090886 3.110393 1.491907 5038535
62 |0.0000262856014 0.111726 1.078829 0.90618 3.104632 1.495501[5.036429
63 |0.000024829634 0.110863 1.075020 090368 3.099210 1.498863 5 034459
64 |0.0000236120633 0.110372 1.072833 090227 3.096129 1.500760 5033349
65 |0.0000228209302 0.109454 1.068743 089964 3.090364 1504311 5031270
66 |0.0000213412681 0.108599 1.064891 089721 3.084997 1507592 5029349
67 |0.0000199817403 0.107801 1.061269 089497 3.079993 1510635 5027569 |
68 |0.0000188403333 0.107335 1.059133 089367 3.077070 1512401 5026536
69 |0.0000181497847 0.106473 1.0556192 0.89127 3.071675 1.515662 5.024630
70 |0.0000167584363 0.105682 1.051532] 088909 3.066721 1518635 5022892
71 |0.0000155084549 0.104954 1.048141 0.88709 3.062166 1.521356 5.021301
72 |0.0000144583111 0.104512  1.046064, 088589 3.059399 1.522998 5020341
73 |0.0000138892365 0.103713 1.042311  0.88372 3.054402 1.525967 5.018607 |
74 |0.0000126035133 0.102994 1038899 088179 3.049907 1528619 5017057 |
|75 |0.0000114935231 0.102346 1.035804 088006 3.045858 1.530998 5015668 |
|76 |0.0000105702328 0.101927 1.033788 087895 3.043240) 1532629 5014774
77 |0.0000101560294 0.101196 1.030273 087701 3.038679 1535197 5013216
|78 |0.00000901265658 0.100562 1.027193 087534 3.034721 1.537497 5011873
|79 |0.00000810658625 0.100011 1.024499 087390 3.031280 1.539489 5010709
80 |0.00000739110174 0.099613 1022544 087287 3.028799 1540921 5009874
81 |0.00000716198817 0.098970 1.019380 087120 3.024787 1543235 5008523
82 |0.00000627192769 0.098452 1.016808 0.86986 3.021556 1.545088 5.007441 1
83 |0.00000570412751 0.098068 1014892 086887 3.019161 1546458 5006641
84 |0.00000558458019 0.097529 1.012195 0.86749 3.015795 1.548381 5.005519
|85 |0.00000505106646 0.097307 1.011075 086693 3.014413 1.549165 5005061
|86 |0.00000493248295 0.096995 1009501 086613 3.012464 1550274 5004413
87 |0.00000481480952 0.096775 1.008390 086557 3.011094 1551052 5003959
88 |0.00000476337215 0.096536 1.007181 086497 3.009605 1.551897 5003467 |
89 |0.00000475893772 0096251 1005734 086425 3 007827 1552903 50025790




S814y

Model: S814y=P1*exp(-P2*S814x)+P3*exp(-P4*S814x)+P5*exp(-P6*S
y=(.096251)*exp(-(1.00573)*x)+(.864245)*exp(-(3.00783)*x)+(1.5529) exp(-(5.0028
8)*x) K
3.0 . . . : .

S814x
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Uloha S8.15 Numericky model nelinedrni regrese k testovani algoritmii
Data byla generovana na 6 spravnych cifer a generovanymi daty byl prokladam
nelinearni regresni model tvaru®®

¥y =By + By exp[-x B,] + B5 exp[-x Bs].
OData: Nezavisle proménna x, zavisle proménna y. Pro poéateéni odhady parametrt B, , B, , Bs , P » Bs jsou
doporuceny hodnoty 50, 150, -100, 1, 2 nebo 0.5, 1.5, -1, 0.01, 0.02:

X y
0 0.844
320 0.406
=l=
Z2kladni wisledky | oK

Tl Odhadovana funkcel, | Storno |
40

Funkoe:  5815y=P1+P2*exp[-P4*5 81 Gx]+P3*exp[-P5*58 E Masnasti vl
st | | o xl

[ ChD v_l,lne-:héna :

m Odhadovana funkce: SB.sta

Odhadovana funkce:

Model je: 5B815y=Pl+PZ*exp (-P4*5815x)+P3*exp(-P5*53815x)
Iofet cdhadovanych parametriiz 5
Ztrédt. funkce : MHE

Z&visld proménnd: S816y

Wezdvislé proménné: S816x

Celé pripady wvynechény u ChD

Odhadovand funkce: “odhadovand prom.” = viraz;

Flatné operdtony: + - = = } = =l Pofet platnych pfipadi: 33

Odkaz na promenne Sslem nebo jmenem;  tj: v

YROINGS meaaTe FIN O R Ry, - | (R il | Prehed =
Poufit standardni nebo védeckou notac; ti. Y v Detaini visledky I
Honstanty: PF3.14...; Eulers2.71. tj: vl

Funkoce:  abs amcsin cos =xp log Jog2 bogid si Metoda odhadu: Gauzs-Mewtonova j Sitar

Logicks operatory:  pravda=1, nepravds=D; =.g.
Phiklsd 1:  Porscha=sep(b0+bi"Pavnost)
Phiklad 2:  vé=expla+bi*vaW{1+exp{a+bi=v4)} L

kM auimalni pocet iteraci: I'I aoo E
K.ritérium konvergence: |3 E

%l Pot hodn: | Roens L3

2x]—

F1JE ok,
Pz I2 Starno
. P4[.01 T

Spoleéna hod.

50 Pal1.4 E he
Ps[.02 E [

Pouzit |




Model je: S815y=P1+P2%exp(-P4*5815x)+P3"exp(-P5*5815x) (X
Lav.prom._: 5815y

Hladina spolehlivosti-95.0% ( alfa =0.050})

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

chyba | sv=20 ez Mez

P1 D.B?EE! 0.0021| 1809101 00000 03705 03754
P2 1.9104 02068 92370 00000 14867 23340
P4 0.0128 0.0004] 253367 0.0000f 00118 0.0137
P3| -1.43%0 02083 -56.9099 0.0000| -1.8656 -1.0124

5 0.0222 0.0009| 251454 00000 00204 00240
SN T it i P R e ) S R |

Model je: $815y=P1+P2*exp(-P4*58" Model je: 5815y=P1+P2%exp(-P4*5815x+P3"exp(-P5*5815x) {
Zav_prom._:S815y Zav.prom.:S315y
Pozorov.| Predpovédi | Rezidua I Ift.:iizf P1 P2 P4 P3 P5
; | gggg’ggg- ggggg;g gggij;gl 1_[0.886536] 0.400000] 2.000000 0.010000 -1.40000 0.020000
T U-Uﬂﬂﬂﬂﬂl 2 |0.069494 0378346 1367015 0011134 -0 89869 0023885
: : : 3 |0.018303 0372232 1586615 0012086 -1.11318 0.023969
4 | 0.936000  0.937098 -0.001098 My (g 007926 0.371951 1.641883 0.012159 -1.16807 0.023641
5 | 0.925000 0.927888 -0.002888 85 |0.007726 0.372442 1673952 0.012248 -1.20052 0.023441
6 | 0.908000  0.908151 -0.0001518f6 [0.007682 0.373117 1.720156 0012374 -1.24724 0.023155
7 | 0881000  0.881472 -0.000472807 0007542 0373546 1754536 0012461 -1.28195 0022968
8 | 0.850000  0.850543 -0.0005430{8 |0.007529 0374093 1799706 0012572 -1.32754 0022728
9 | 0.818000  0.817361 0.0006390|2 [0.007440 0.374271 1.817800 0.012612 -1.34577 0.022646
10| 0784000  0.783388 0.000612§{10]0.007426 0.374553 1.843941 0.012672 -1.37213 0.022520
11| 0751000 0. 749672 []_[][]1325' 1110.007410 0.374745| 1.863299 0.012715 -1.39163  0.022432
12| 0 718000 0 716946 []_[][]1[]54I 12 10.007404 | 0.374979| 1.887327| 0.012767 | -1.41584  0.022325
13| 0685000 0685701 -0.000701 Jj13]0-007396 0.375120) 1.902848 0.012800 143147 0.022259
B 0658000]  0.656249] 0.001751 00000 0570186 1910500 0.002612 -1 25002 0.02222¢
15| 0628000  0.628766 -0.0007G6
16 | 0.603000  0.603328 -0.000323 8
17| 0.580000  0.579940 0.000060 B
18 | 0.558000  0.558558  -0.000553
19| 0.538000  0.539101 -0.001101 18
20| 0522000  0.521466 0.000534
21| 0506000  0.505538 0.000462
22| 0490000 0491193 -0.001193 8
23| 0478000  0.478308 -0.000305 10
24 | 0467000 0466550 0000240 B
25| 0457000  0.456430 0.000570 B8
26| 0448000 0447206 0.000794 8
27| 0438000  0.438983 -0.000953 0
28| 0431000  0.431661 -0.000661 8
29| 0424000  0.425150 -0.001150 B9
30 | 0420000 0419365 0.0006358
31| 0414000 0414232 -0.000232
32| 0411000 0409680 0.001320
33| 0406000 0405647 0.000353 8




1.0

S815y

Rezidua

y=(.375186)+(1.91035)"exp(~(.012815)*x)+(-1.439) exp(-(.022228) )

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

0.3

0.003 r

0.002 r

0.001 r

0.000 r

-0.001

-0.002

50

100 150 200 250 300

350

-0.003
0.4

0.5 06 0.7 0.8 0.9
Predpovézené hodnoty

1.0



Pozorované hodnoty

1.0

09| ®
[
08|
8
°
0.7 |
S
o
®
06|
I ®
0.5 ”
/ :
0.4 ' ' ' '
0.8

Pfedpovézené hodnoty






	Snímek číslo 1
	Snímek číslo 2
	Snímek číslo 3
	Snímek číslo 4
	Snímek číslo 5
	Snímek číslo 6
	Snímek číslo 7
	Snímek číslo 8
	Snímek číslo 9
	Snímek číslo 10
	Snímek číslo 11
	Snímek číslo 12
	Snímek číslo 13
	Snímek číslo 14
	Snímek číslo 15
	Snímek číslo 16
	Snímek číslo 17
	Snímek číslo 18
	Snímek číslo 19
	Snímek číslo 20
	Snímek číslo 21
	Snímek číslo 22
	Snímek číslo 23
	Snímek číslo 24
	Snímek číslo 25
	Snímek číslo 26
	Snímek číslo 27
	Snímek číslo 28
	Snímek číslo 29
	Snímek číslo 30
	Snímek číslo 31
	Snímek číslo 32
	Snímek číslo 33
	Snímek číslo 34
	Snímek číslo 35
	Snímek číslo 36
	Snímek číslo 37
	Snímek číslo 38
	Snímek číslo 39
	Snímek číslo 40
	Snímek číslo 41
	Snímek číslo 42
	Snímek číslo 43
	Snímek číslo 44
	Snímek číslo 45
	Snímek číslo 46
	Snímek číslo 47
	Snímek číslo 48
	Snímek číslo 49
	Snímek číslo 50
	Snímek číslo 51
	Snímek číslo 52
	Snímek číslo 53
	Snímek číslo 54
	Snímek číslo 55
	Snímek číslo 56
	Snímek číslo 57
	Snímek číslo 58
	Snímek číslo 59
	Snímek číslo 60
	Snímek číslo 61
	Snímek číslo 62
	Snímek číslo 63
	Snímek číslo 64
	Snímek číslo 65
	Snímek číslo 66
	Snímek číslo 67
	Snímek číslo 68
	Snímek číslo 69
	Snímek číslo 70
	Snímek číslo 71
	Snímek číslo 72
	Snímek číslo 73
	Snímek číslo 74
	Snímek číslo 75
	Snímek číslo 76
	Snímek číslo 77
	Snímek číslo 78
	Snímek číslo 79
	Snímek číslo 80
	Snímek číslo 81
	Snímek číslo 82
	Snímek číslo 83
	Snímek číslo 84
	Snímek číslo 85
	Snímek číslo 86
	Snímek číslo 87
	Snímek číslo 88
	Snímek číslo 89
	Snímek číslo 90
	Snímek číslo 91
	Snímek číslo 92
	Snímek číslo 93
	Snímek číslo 94
	Snímek číslo 95
	Snímek číslo 96
	Snímek číslo 97
	Snímek číslo 98

