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V0 = I
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Model 1: AIC = -10.484

Model 2: AIC = -9.6810
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Model 3: AIC = -10.474

Model 4: AIC = -9.9437
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Příloha č. 1: Histogramy vybraných odvětvových indexů 
V této příloze jsou uvedeny histogramy měsíčních logaritmických výnosů šesti odvětvových 
indexů českého kapitálové trhu, které byly použity v ilustračních příkladech. 
 

BI04: Těžba a zpracování nerostů BI07: Chemický, farmac. a gumár. průmysl 
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BI13: Doprava a spoje BI15: Peněžnictví 
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Příloha č. 2: Výsledky testů nezávislosti a normality 
V této příloze jsou uvedeny výsledky testů nezávislosti a normality pro měsíční logaritmické 
výnosy oborových indexů BCPP v období 30.9.1994 - 31.7.2001, které byly použity v jedné 
z aplikací. 

Index 
Test založený na znaménkách 

diferencí 
(p-value) 

Test Shapiro-Wilk 
(p-value) 

BI03 0,849 0,054 
BI05 0,342 0,398 
BI09 0,568 0,670 
BI11 0,849 0,098 
BI16 0,568 0,986 
BI18 0,568 0,232 

 
 
 
 



Příloha č. 3: Výsledky testů nezávislosti a normality 
V této příloze jsou uvedeny výsledky testů nezávislosti a normality pro měsíční logaritmické 
výnosy světových akciových indexů a indexu PX50 v období 1992 - 1995 a 2000 - 2003, 
které byly použity v jedné z aplikací. 
 

Test založený na znaménkách 
diferencí 
(p-value) 

Test Shapiro-Wilk 
(p-value) Index 

1992-1995 2000-2003 1992-1995 2000-2003 
DJIA 0.80 0.80 0,23 0,49 
DJTA 0.80 0.80 0,28 0,22 
DJUA 0.46 0.46 0,09 0,41 
DAX 0.80 0.46 0,48 0,20 
FTSE100 0.46 0.46 0,54 0,58 
CAC40 0.46 0.80 0,24 0,13 
PX50 xxx 0.80 xxx 0,72 

 
 
 



Příloha č. 4: Výsledky testů nezávislosti a normality 
V této příloze jsou uvedeny výsledky testů nezávislosti a normality pro týdenní logaritmické 
výnosy měnových kurzů v období 2003 - 2005, které byly použity v jedné z aplikací. 
. 

Měna 
Test založený na 

znaménkách diferencí 
(p-value) 

Test založený na 
bodech zvratu 

(p-value) 

Test omnibus 
(p-value) 

EUR 0,213 0,750 0,903 
DKK 0,333 0,484 0,875 
NOK 0,213 0,226 0,313 
SEK 0,489 0,750 0,605 
CHF 0,128 0,143 0,816 
GBP 0,678 0,656 0,957 
PLN 0,678 0,899 0,307 
SKK 0,890 0,524 0,210 

 
 
  



Příloha č. 5: Zdrojový kód backward algoritmu se stop pravidlem založeným na 
devianci vynechané hrany 
V této příloze je uveden zdrojový kód (realizovaný v systému Mathematica 4.0) selekčního 
backward algoritmu se stop pravidlem založeným na devianci vynechané hrany. Program je 
demonstrován na příkladu šesti odvětvových indexů BCPP. 
 
  
 



H∗∗∗BACKWARD ALGORITMUS SE STOP
PRAVIDLEM ZALOZENYM NA DEVIANCI VYNECHANE HRANY∗∗∗LH∗∗∗nacteni analyzovanych dat∗∗∗LH∗nacteni dat z textoveho souboru
Formát dat:
1. řádek = číslo udávající počet sloupců bez prvního sloupce popisků

2. řádek = popisky sloupců
1. sloupec = popisky měsíců∗L

stream = OpenRead@"C:êChynaêDataêCR_Odvetvi_Mesic_2001_2004.txt"D;
n = Read@stream, NumberD;H∗n=pocet sloupcu indexu, tj. bez sloupce mesicu∗L
nazvy = Read@stream, Table@Word, 8n + 1<DD;
data = ReadList@stream, Table@Number, 8n + 1<DD;
Close@streamD;H∗=============================================================================∗LH∗∗∗uprava dat∗∗∗LH∗vymazani sloupce mesicu z dat∗L
data2 = Transpose@Drop@Transpose@dataD, 1DD;H∗spocteni logaritmickych vynosu∗L
logvynosy@cena_D := Log@Drop@cena, 1DêDrop@cena, −1DD;
data3 = Transpose@Map@logvynosy@#D &, Transpose@data2DDD;H∗=============================================================================∗L
Needs@"Statistics`Master`"DH∗vypocet hodnoty p−value z normalniho rozdeleni N Hµ,σL, µ=0,σ =1∗L
pvaluenormal@hodnota_D := H1 − CDF@NormalDistribution@0, 1D, hodnotaDL∗2
pvn = pvaluenormal; H∗definice alias∗LH∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗vypocet hodnoty p−value z ch2 rozdeleni ∗L
pvaluech2@stupnevolnosti_, hodnota_D :=

1 − CDF@ChiSquareDistribution@stupnevolnostiD, hodnotaD
pvch2 = pvaluech2 H∗definice alias∗L;H∗=============================================================================∗LH∗∗∗testy nezavislosti∗∗∗LH∗test zalozeny na znamenkach diferenci∗LH∗d = vektor diferenci po vyskrtani duplicit, k = pocet kladnych diferenci,
n = pocet clenu rady po vyskrtani duplicit = delka vektoru diferenci + 1∗L
testznamenekdiferenci@list_D :=

Module@8d, k, n<, d = DeleteCases@HDrop@list, 1D − Drop@list, −1DL êê N, 0.D ; k =

Length@Select@d, H# > 0L &DD; n = Length@dD + 1; Abs@k − Hn − 1Lê 2Dê Sqrt@Hn + 1Lê12DD;
tzd = testznamenekdiferenci; H∗definice alias∗LH∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗test zalozeny na bodech zvratu∗LH∗d = vektor diferenci po vyskrtani duplicit,
r = pocet bodu zvratu = pocet zapornych prvku po

pronasobeni vektoru diferenci a vektoru diferenci posunuteho,
n = pocet clenu rady po vyskrtani duplicit = delka vektoru diferenci + 1∗L
testboduzvratu@list_D :=

Module@8d, k, n<, d = DeleteCases@HDrop@list, 1D − Drop@list, −1DL êê N, 0.D ;
r = Length@Select@Drop@d, 1D∗Drop@d, −1D, H# < 0L &DD;
n = Length@dD + 1; Abs@r − 2∗Hn − 2Lê3DêSqrt@H16∗n − 29Lê 90DD;

Backward - dev vynechane hrany.nb 1



tbz = testboduzvratu; H∗definice alias∗LH∗=============================================================================∗LH∗∗∗testy normality∗∗∗LH∗test zalozeny na korigovane sikmosti∗LH∗n = delka dat,
b = koeficient,
w2 = koeficient,
delta = koeficient,
a = koeficient,
u3 = normovana sikmost∗L
testsikmosti@list_D := Module@8n, b, w, delta, a, u3<,

n = Length@listD;
b = H3 ∗Hn^2 + 27∗n − 70L ∗Hn + 1L∗Hn + 3LLêHHn − 2L∗Hn + 5L∗Hn + 7L∗Hn + 9LL;
w2 = Sqrt@2 ∗Hb − 1LD − 1;
delta = 1 êSqrt@Log@Sqrt@w2DDD;
a = Sqrt@2êHw2 − 1LD;
u3 = Skewness@listDê Sqrt@6∗Hn − 2LêHHn + 1L∗Hn + 3LLD;
delta∗Log@u3ê a + Sqrt@Hu3êaL^2 + 1DDD;H∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗test zalozeny na korigovane spicatosti∗LH∗n = delka dat,

b = koeficient,
a = koeficient,
u4 = normovana spicatost∗L
testspicatosti@list_D := Module@8n, b, w, delta, a, u3<,

n = Length@listD;
b =

6∗Hn^2 − 5∗ n + 2LêHHn + 7L∗Hn + 9LL∗Sqrt@6∗Hn + 3L∗Hn + 5LêHn∗Hn − 2L∗Hn − 3LLD;
a = 6 + 8 ê b ∗H2 ê b + Sqrt@1 + 4êb^2DL;
u4 = HKurtosis@listD − H3 − 6êHn + 1LLLê
Sqrt@24∗ n∗Hn − 2L ∗Hn − 3LêHHn + 1L^2∗Hn + 3L∗Hn + 5LLD;H1 − 2êH9∗ aL − HH1 − 2 êaLêH1 + u4∗Sqrt@2êHa − 4LDLL^H1ê3LLêSqrt@2êH9∗aLDD;H∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗test omnibus∗L

testomnibus@list_D := testsikmosti@listD^2 + testspicatosti@listD^2;H∗=============================================================================∗LH∗∗∗vypis vysledku testu normality a nezavislosti∗∗∗L
pvaluetestutzd := Map@pvn@tzd@#DD &, Transpose@data3DD;H∗vektor p−value testu znamenek diferenci∗L
pvaluetestutbz := Map@pvn@tbz@#DD &, Transpose@data3DD;H∗vektor p−value testu bodu zvratu∗L
pvaluetestuomnibus := Map@pvch2@2, testomnibus@#DD &, Transpose@data3DD;H∗vektor p−value testu omnibus∗L
vysledkytestu := Transpose@8Join@8"index", "−−−−−"<, Drop@nazvy, 1DD,

Join@8"diference", "−−−−−"<, pvaluetestutzdD êê N,
Join@8"body zvratu", "−−−−−"<, pvaluetestutbzD êê N,
Join@8"omnibus", "−−−−−"<, pvaluetestuomnibusD êê N<D;H∗vypis hodnot p−value pro jednotlive indexy∗L

Print@"Vysledky testu: ", vysledkytestu êê TableFormD;H∗=============================================================================∗L

Backward - dev vynechane hrany.nb 2



H∗∗∗vlastni algoritmus∗∗∗L
Needs@"Statistics`MultiDescriptiveStatistics "̀D
vybraneindexy = 81, 2, 3, 4, 5, 7<;H∗konkretni vybrane indexy∗LH∗Vypis zvolenych indexu∗L
Print@"Zvolene indexy: " D;
Print@
Transpose@8Range@Length@vybraneindexyDD, Map@nazvy@@# + 1DD &, vybraneindexyD<D êê
TableFormD;H∗Pricitam +1, protoze v nazvech je jeste polozka mesic∗LH∗data4 = konkretni log vynosy vybranych indexu∗L

data4 = Transpose@Map@Flatten@Take@Transpose@data3D, 8#, #<DD &, vybraneindexyDD;
kk = pocetvrcholu = Length@vybraneindexyD;
nn = pocetrealizaci = Length@Transpose@data4D@@1DDD;H∗delka dat = pocet realizaci∗L
s = kovariancnimatice =

CovarianceMatrix@data4D.DiagonalMatrix@Table@Hnn − 1Lênn, 8kk<DD;
korelacnimatice = CorrelationMatrix@data4D;
Print@"Pocet realizaci = delka log vynosu =", nnD
Print@"pocet vrcholu = ", kkD
Print@"variancni matice=", kovariancnimatice êê MatrixFormD
Print@"korel matice=", korelacnimatice êê MatrixFormDH∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗pomocne funkce∗L
podmnozina@mnozina_, prvek_D :=

Module@8vp<, vp = Map@HIntersection@prvek, #DL &, mnozinaD; MemberQ@vp, prvekDD;
neobsazena@m1_, m2_D :=

Complement@m2, Select@m2, Hpodmnozina@m1, #DL &DD;
novygraf@graf_, hrana_D := Module@8klikys, klikybez, bez1, bez2, bezduplicit<,

klikys = Select@graf, MemberQ@#, hrana@@1DDD && MemberQ@#, hrana@@2DDD &D;
klikybez = Complement@graf, klikysD;
bez1 = DeleteCases@klikys, hrana@@1DD, 2D;
bez2 = DeleteCases@klikys, hrana@@2DD, 2D;
bezduplicit = neobsazena@klikybez, Union@bez1, bez2DD;
Union@klikybez, bezduplicitDD;H∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗Maticový algoritmus pro odhad varianční matice∗L

odhadmatice@s_, clique_D := Module@8kk, knew, kold, iter, a, b<,
kk = Length@sD;
knew = IdentityMatrix@kkD;

kold = IdentityMatrix@kkD;
stop = 0;
iter = 0;
While@ stop < Length@Flatten@cliqueDD,

a = clique@@Mod@iter, Length@cliqueDD + 1DD;
iter = iter + 1;
b = Complement@Range@kkD, aD;
knew@@a, aDD = s@@a, aDD;
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knew@@a, bDD = s@@a, aDD.Inverse@kold@@a, aDDD.kold@@a, bDD;
knew@@b, aDD = kold@@b, aDD.Inverse@kold@@a, aDDD.s@@a, aDD;
knew@@b, bDD = kold@@b, bDD − kold@@b, aDD.Inverse@kold@@a, aDDD.HIdentityMatrix@Length@aDD − s@@a, aDD.

Inverse@kold@@a, aDDDL.kold@@a, bDD;
kold = knew;H∗testing the stopping rule∗L
Map@HIf@Max@Abs@Flatten@knew@@clique@@#DD, clique@@#DDDD − s@@

clique@@#DD, clique@@#DDDDDDD < 0.000001 , stop =
stop + 1, stop = 0DL &, Range@Length@cliqueDDD;D;

knewD;H∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗iteracni procedura∗L
clique = 8Range@kkD<;
maticesouslednosti = Array@If@H#1 > #2L, 1, 0D &, 8kk, kk<D;
krok = H−1L;
konec = False;
minminulehografu = 0;
klikaposlednihografu = clique;

While@konec == False,
minimum = 1000;
vektorhran = Position@maticesouslednosti, 1D;
vektorklik = Map@Hnovygraf@klikaposlednihografu, #DL &, vektorhranD;
For@ii = 1, ii ≤ Length@vektorklikD,H∗výpočet deviance pro jednotlivé hrany∗L
v = odhadmatice@s, vektorklik@@iiDDD ;
d = Inverse@vD;
deviance = pocetrealizaci HTr@s . dD − Log@Det@s . dDD − pocetvrcholuL ;
If@deviance < minimum, minimum = deviance; poziceminima = iiD;
ii++D; H∗konec for∗LH∗konec výpočtu deviance pro jednotlivé hrany∗L

If@minimum − minminulehografu < 3.84, minminulehografu = minimum;
maticesouslednosti@@vektorhran@@poziceminima, 1DD,

vektorhran@@poziceminima, 2DDDD = krok;
klikaposlednihografu = vektorklik@@poziceminimaDD,

konec = TrueD;
krok = krok − 1;

If@−krok >= Binomial@kk, 2D + 1, konec = TrueD;D H∗konec while∗LH∗=============================================================================∗LH∗∗∗vypis vysledku a vykresleni grafu∗∗∗L
Needs@"DiscreteMath`Combinatorica "̀D
Print@"matice souslednosti = ", maticesouslednosti êê MatrixFormD;
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Print@"Pocet vynechanych hran = ",
If@−krok >= Binomial@kk, 2D + 1, Binomial@kk, 2D, −krok − 2DD;

ShowLabeledGraph@g = MakeGraph@Range@kkD, HMemberQ@Position@
maticesouslednosti+ Transpose@maticesouslednostiD, 1D, 8#1, #2<DL &DD;

Vysledky testu:

index diference body zvratu omnibus
−−−−− −−−−− −−−−− −−−−−

BI04 0.457901 0.103405 0.0559108
BI07 0.0832645 0.907394 0.408593
BI08 0.804571 0.130472 0.0862969
BI12 0.457901 0.641713 0.199821
BI13 0.804571 0.816031 0.989007
BI14 0.448489 0.405122 9.26277×10−7
BI15 0.216021 0.103405 0.568274
BI16 0.457901 0.816031 0.0204966

Zvolene indexy:

1 BI04
2 BI07
3 BI08
4 BI12
5 BI13
6 BI15

Pocet realizaci = delka log vynosu =48

pocet vrcholu = 6

variancni matice=

i
k
jjjjjjjjjjjjjjjjjjjjjjj
0.00339391 0.00188588 0.000994744 0.000984176 0.00017004 0.000687797
0.00188588 0.00615159 0.000632584 0.00190782 0.00244384 0.000183418
0.000994744 0.000632584 0.00176544 0.000775545 0.00125598 0.000709797
0.000984176 0.00190782 0.000775545 0.00295029 0.00268428 0.00115512
0.00017004 0.00244384 0.00125598 0.00268428 0.0131847 0.00149201
0.000687797 0.000183418 0.000709797 0.00115512 0.00149201 0.00222446

y
{
zzzzzzzzzzzzzzzzzzzzzzz

korel matice=

i
k
jjjjjjjjjjjjjjjjjjjjjjj

1. 0.412735 0.406383 0.311022 0.0254194 0.250321
0.412735 1. 0.191954 0.447828 0.271359 0.0495833
0.406383 0.191954 1. 0.33982 0.260328 0.358175
0.311022 0.447828 0.33982 1. 0.430388 0.450902
0.0254194 0.271359 0.260328 0.430388 1. 0.275501
0.250321 0.0495833 0.358175 0.450902 0.275501 1.

y
{
zzzzzzzzzzzzzzzzzzzzzzz

matice souslednosti =

i
k
jjjjjjjjjjjjjjjjjjjjjjj
0 0 0 0 0 0
1 0 0 0 0 0
1 −1 0 0 0 0
−2 1 −3 0 0 0
−7 −5 −8 1 0 0
−6 −9 1 1 −4 0

y
{
zzzzzzzzzzzzzzzzzzzzzzz

Pocet vynechanych hran = 9
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Příloha č. 6: Zdrojový kód backward algoritmu se stop pravidlem založeným na celkové 
devianci 
V této příloze je uveden zdrojový kód (realizovaný v systému Mathematica 4.0) selekčního 
backward algoritmu se stop pravidlem založeným na celkové devianci. Program je 
demonstrován na příkladu šesti odvětvových indexů BCPP. 
 
  
 



H∗∗∗BACKWARD ALGORITMUS SE STOP PRAVIDLEM ZALOZENYM NA CELKOVE DEVIANCI∗∗∗LH∗∗∗nacteni analyzovanych dat∗∗∗LH∗nacteni dat z textoveho souboru
Formát dat:
1. řádek = číslo udávající počet sloupců bez prvního sloupce popisků

2. řádek = popisky sloupců
1. sloupec = popisky měsíců∗L

stream = OpenRead@"C:êChynaêDataêCR_Odvetvi_Mesic_2001_2004.txt"D;
n = Read@stream, NumberD;H∗n=pocet sloupcu indexu, tj. bez sloupce mesicu∗L
nazvy = Read@stream, Table@Word, 8n + 1<DD;
data = ReadList@stream, Table@Number, 8n + 1<DD;
Close@streamD;H∗=============================================================================∗LH∗∗∗uprava dat∗∗∗LH∗vymazani sloupce mesicu z dat∗L
data2 = Transpose@Drop@Transpose@dataD, 1DD;H∗spocteni logaritmickych vynosu∗L
logvynosy@cena_D := Log@Drop@cena, 1DêDrop@cena, −1DD;
data3 = Transpose@Map@logvynosy@#D &, Transpose@data2DDD;H∗=============================================================================∗L
Needs@"Statistics`Master`"DH∗vypocet hodnoty p−value z normalniho rozdeleni N Hµ,σL, µ=0,σ =1∗L
pvaluenormal@hodnota_D := H1 − CDF@NormalDistribution@0, 1D, hodnotaDL∗2
pvn = pvaluenormal; H∗definice alias∗LH∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗vypocet hodnoty p−value z ch2 rozdeleni ∗L
pvaluech2@stupnevolnosti_, hodnota_D :=

1 − CDF@ChiSquareDistribution@stupnevolnostiD, hodnotaD
pvch2 = pvaluech2 H∗definice alias∗L;H∗=============================================================================∗LH∗∗∗testy nezavislosti∗∗∗LH∗test zalozeny na znamenkach diferenci∗LH∗d = vektor diferenci po vyskrtani duplicit, k = pocet kladnych diferenci,
n = pocet clenu rady po vyskrtani duplicit = delka vektoru diferenci + 1∗L
testznamenekdiferenci@list_D :=

Module@8d, k, n<, d = DeleteCases@HDrop@list, 1D − Drop@list, −1DL êê N, 0.D ; k =

Length@Select@d, H# > 0L &DD; n = Length@dD + 1; Abs@k − Hn − 1Lê 2Dê Sqrt@Hn + 1Lê12DD;
tzd = testznamenekdiferenci; H∗definice alias∗LH∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗test zalozeny na bodech zvratu∗LH∗d = vektor diferenci po vyskrtani duplicit,
r = pocet bodu zvratu = pocet zapornych prvku po

pronasobeni vektoru diferenci a vektoru diferenci posunuteho,
n = pocet clenu rady po vyskrtani duplicit = delka vektoru diferenci + 1∗L
testboduzvratu@list_D :=

Module@8d, k, n<, d = DeleteCases@HDrop@list, 1D − Drop@list, −1DL êê N, 0.D ;
r = Length@Select@Drop@d, 1D∗Drop@d, −1D, H# < 0L &DD;
n = Length@dD + 1; Abs@r − 2∗Hn − 2Lê3DêSqrt@H16∗n − 29Lê 90DD;

tbz = testboduzvratu; H∗definice alias∗L
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H∗=============================================================================∗LH∗∗∗testy normality∗∗∗LH∗test zalozeny na korigovane sikmosti∗LH∗n = delka dat,
b = koeficient,
w2 = koeficient,
delta = koeficient,
a = koeficient,
u3 = normovana sikmost∗L
testsikmosti@list_D := Module@8n, b, w, delta, a, u3<,

n = Length@listD;
b = H3 ∗Hn^2 + 27∗n − 70L ∗Hn + 1L∗Hn + 3LLêHHn − 2L∗Hn + 5L∗Hn + 7L∗Hn + 9LL;
w2 = Sqrt@2 ∗Hb − 1LD − 1;
delta = 1 êSqrt@Log@Sqrt@w2DDD;
a = Sqrt@2êHw2 − 1LD;
u3 = Skewness@listDê Sqrt@6∗Hn − 2LêHHn + 1L∗Hn + 3LLD;
delta∗Log@u3ê a + Sqrt@Hu3êaL^2 + 1DDD;H∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗test zalozeny na korigovane spicatosti∗LH∗n = delka dat,

b = koeficient,
a = koeficient,
u4 = normovana spicatost∗L
testspicatosti@list_D := Module@8n, b, w, delta, a, u3<,

n = Length@listD;
b =

6∗Hn^2 − 5∗ n + 2LêHHn + 7L∗Hn + 9LL∗Sqrt@6∗Hn + 3L∗Hn + 5LêHn∗Hn − 2L∗Hn − 3LLD;
a = 6 + 8 ê b ∗H2 ê b + Sqrt@1 + 4êb^2DL;
u4 = HKurtosis@listD − H3 − 6êHn + 1LLLê
Sqrt@24∗ n∗Hn − 2L ∗Hn − 3LêHHn + 1L^2∗Hn + 3L∗Hn + 5LLD;H1 − 2êH9∗ aL − HH1 − 2 êaLêH1 + u4∗Sqrt@2êHa − 4LDLL^H1ê3LLêSqrt@2êH9∗aLDD;H∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗test omnibus∗L

testomnibus@list_D := testsikmosti@listD^2 + testspicatosti@listD^2;H∗=============================================================================∗LH∗∗∗vypis vysledku testu normality a nezavislosti∗∗∗L
pvaluetestutzd := Map@pvn@tzd@#DD &, Transpose@data3DD;H∗vektor p−value testu znamenek diferenci∗L
pvaluetestutbz := Map@pvn@tbz@#DD &, Transpose@data3DD;H∗vektor p−value testu bodu zvratu∗L
pvaluetestuomnibus := Map@pvch2@2, testomnibus@#DD &, Transpose@data3DD;H∗vektor p−value testu omnibus∗L
vysledkytestu := Transpose@8Join@8"index", "−−−−−"<, Drop@nazvy, 1DD,

Join@8"diference", "−−−−−"<, pvaluetestutzdD êê N,
Join@8"body zvratu", "−−−−−"<, pvaluetestutbzD êê N,
Join@8"omnibus", "−−−−−"<, pvaluetestuomnibusD êê N<D;H∗vypis hodnot p−value pro jednotlive indexy∗L

Print@"Vysledky testu: ", vysledkytestu êê TableFormD;H∗=============================================================================∗L
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H∗∗∗vlastni algoritmus∗∗∗L
Needs@"Statistics`MultiDescriptiveStatistics "̀D
vybraneindexy = 81, 2, 3, 4, 5, 7<;H∗konkretni vybrane indexy∗LH∗Vypis zvolenych indexu∗L
Print@"Zvolene indexy: " D;
Print@
Transpose@8Range@Length@vybraneindexyDD, Map@nazvy@@# + 1DD &, vybraneindexyD<D êê
TableFormD;H∗Pricitam +1, protoze v nazvech je jeste polozka mesic∗LH∗data4 = konkretni log vynosy vybranych indexu∗L

data4 = Transpose@Map@Flatten@Take@Transpose@data3D, 8#, #<DD &, vybraneindexyDD;
kk = pocetvrcholu = Length@vybraneindexyD;
nn = pocetrealizaci = Length@Transpose@data4D@@1DDD;H∗delka dat = pocet realizaci∗L
s = kovariancnimatice =

CovarianceMatrix@data4D.DiagonalMatrix@Table@Hnn − 1Lênn, 8kk<DD;
korelacnimatice = CorrelationMatrix@data4D;
Print@"Pocet realizaci = delka log vynosu =", nnD
Print@"pocet vrcholu = ", kkD
Print@"variancni matice=", kovariancnimatice êê MatrixFormD
Print@"korel matice=", korelacnimatice êê MatrixFormDH∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗pomocne funkce∗L
podmnozina@mnozina_, prvek_D :=

Module@8vp<, vp = Map@HIntersection@prvek, #DL &, mnozinaD; MemberQ@vp, prvekDD;
neobsazena@m1_, m2_D :=

Complement@m2, Select@m2, Hpodmnozina@m1, #DL &DD;
novygraf@graf_, hrana_D := Module@8klikys, klikybez, bez1, bez2, bezduplicit<,

klikys = Select@graf, MemberQ@#, hrana@@1DDD && MemberQ@#, hrana@@2DDD &D;
klikybez = Complement@graf, klikysD;
bez1 = DeleteCases@klikys, hrana@@1DD, 2D;
bez2 = DeleteCases@klikys, hrana@@2DD, 2D;
bezduplicit = neobsazena@klikybez, Union@bez1, bez2DD;
Union@klikybez, bezduplicitDD;H∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗Maticový algoritmus pro odhad varianční matice∗L

odhadmatice@s_, clique_D := Module@8kk, knew, kold, iter, a, b<,
kk = Length@sD;
knew = IdentityMatrix@kkD;

kold = IdentityMatrix@kkD;
stop = 0;
iter = 0;
While@ stop < Length@Flatten@cliqueDD,

a = clique@@Mod@iter, Length@cliqueDD + 1DD;
iter = iter + 1;
b = Complement@Range@kkD, aD;
knew@@a, aDD = s@@a, aDD;
knew@@a, bDD = s@@a, aDD.Inverse@kold@@a, aDDD.kold@@a, bDD;
knew@@b, aDD = kold@@b, aDD.Inverse@kold@@a, aDDD.s@@a, aDD;
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knew@@b, bDD = kold@@b, bDD − kold@@b, aDD.Inverse@kold@@a, aDDD.HIdentityMatrix@Length@aDD − s@@a, aDD.
Inverse@kold@@a, aDDDL.kold@@a, bDD;

kold = knew;H∗testing the stopping rule∗L
Map@HIf@Max@Abs@Flatten@knew@@clique@@#DD, clique@@#DDDD − s@@

clique@@#DD, clique@@#DDDDDDD < 0.000001 , stop =
stop + 1, stop = 0DL &, Range@Length@cliqueDDD;D;

knewD;H∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗iteracni algoritmus∗L
clique = 8Range@kkD<;
maticesouslednosti = Array@If@H#1 > #2L, 1, 0D &, 8kk, kk<D;
krok = H−1L;
konec = False;
minminulehografu = 0;
klikaposlednihografu = clique;

While@konec == False,
minimum = 1000;
vektorhran = Position@maticesouslednosti, 1D;
vektorklik = Map@Hnovygraf@klikaposlednihografu, #DL &, vektorhranD;
For@ii = 1, ii ≤ Length@vektorklikD,H∗výpočet deviance pro jednotlivé hrany∗L
v = odhadmatice@s, vektorklik@@iiDDD ;
d = Inverse@vD;
deviance = pocetrealizaci HTr@s . dD − Log@Det@s . dDD − pocetvrcholuL ;
If@deviance < minimum, minimum = deviance; poziceminima = iiD;
ii++D; H∗konec for∗LH∗konec výpočtu deviance pro jednotlivé hrany∗L

If@minimum < Quantile@ChiSquareDistribution@−krokD, 0.95D,
maticesouslednosti@@vektorhran@@poziceminima, 1DD,

vektorhran@@poziceminima, 2DDDD = krok;
klikaposlednihografu = vektorklik@@poziceminimaDD; minminulehografu = minimum,

konec = TrueD;
krok = krok − 1;

If@−krok >= Binomial@kk, 2D + 1, konec = TrueD;D H∗konec while∗LH∗=============================================================================∗LH∗∗∗vypis vysledku a vykresleni grafu∗∗∗L
Needs@"DiscreteMath`Combinatorica "̀D
Print@"matice souslednosti = ", maticesouslednosti êê MatrixFormD;
Print@"Pocet vynechanych hran = ",
If@−krok >= Binomial@kk, 2D + 1, Binomial@kk, 2D, −krok − 2DD;

ShowLabeledGraph@g = MakeGraph@Range@kkD, HMemberQ@Position@
maticesouslednosti+ Transpose@maticesouslednostiD, 1D, 8#1, #2<DL &DD;
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Vysledky testu:

index diference body zvratu omnibus
−−−−− −−−−− −−−−− −−−−−

BI04 0.457901 0.103405 0.0559108
BI07 0.0832645 0.907394 0.408593
BI08 0.804571 0.130472 0.0862969
BI12 0.457901 0.641713 0.199821
BI13 0.804571 0.816031 0.989007
BI14 0.448489 0.405122 9.26277×10−7
BI15 0.216021 0.103405 0.568274
BI16 0.457901 0.816031 0.0204966

Zvolene indexy:

1 BI04
2 BI07
3 BI08
4 BI12
5 BI13
6 BI15

Pocet realizaci = delka log vynosu =48

pocet vrcholu = 6

variancni matice=

i
k
jjjjjjjjjjjjjjjjjjjjjjj
0.00339391 0.00188588 0.000994744 0.000984176 0.00017004 0.000687797
0.00188588 0.00615159 0.000632584 0.00190782 0.00244384 0.000183418
0.000994744 0.000632584 0.00176544 0.000775545 0.00125598 0.000709797
0.000984176 0.00190782 0.000775545 0.00295029 0.00268428 0.00115512
0.00017004 0.00244384 0.00125598 0.00268428 0.0131847 0.00149201
0.000687797 0.000183418 0.000709797 0.00115512 0.00149201 0.00222446

y
{
zzzzzzzzzzzzzzzzzzzzzzz

korel matice=

i
k
jjjjjjjjjjjjjjjjjjjjjjj

1. 0.412735 0.406383 0.311022 0.0254194 0.250321
0.412735 1. 0.191954 0.447828 0.271359 0.0495833
0.406383 0.191954 1. 0.33982 0.260328 0.358175
0.311022 0.447828 0.33982 1. 0.430388 0.450902
0.0254194 0.271359 0.260328 0.430388 1. 0.275501
0.250321 0.0495833 0.358175 0.450902 0.275501 1.

y
{
zzzzzzzzzzzzzzzzzzzzzzz

matice souslednosti =

i
k
jjjjjjjjjjjjjjjjjjjjjjj
0 0 0 0 0 0
1 0 0 0 0 0
1 −1 0 0 0 0
−2 1 −3 0 0 0
−7 −5 −8 1 0 0
−6 −9 −10 1 −4 0

y
{
zzzzzzzzzzzzzzzzzzzzzzz

Pocet vynechanych hran = 10
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Příloha č. 7: Zdrojový kód forward algoritmu se strop pravidlem založeným na devianci 
přidané hrany 
V této příloze je uveden zdrojový kód (realizovaný v systému Mathematica 4.0) selekčního 
forward algoritmu se stop pravidlem založeným na devianci přidané hrany. Program je 
demonstrován na příkladu šesti odvětvových indexů BCPP. 
 
 
 
 
 
 



H∗∗∗FORWARD ALGORITMUS SE STOP PRAVIDLEM ZALOZENYM NA DEVIANCI PRIDANE HRANY∗∗∗LH∗∗∗nacteni analyzovanych dat∗∗∗LH∗nacteni dat z textoveho souboru
Formát dat:
1. řádek = číslo udávající počet sloupců bez prvního sloupce popisků

2. řádek = popisky sloupců
1. sloupec = popisky měsíců∗L

stream = OpenRead@"C:êChynaêDataêCR_Odvetvi_Mesic_2001_2004.txt"D;
n = Read@stream, NumberD;H∗n=pocet sloupcu indexu, tj. bez sloupce mesicu∗L
nazvy = Read@stream, Table@Word, 8n + 1<DD;
data = ReadList@stream, Table@Number, 8n + 1<DD;
Close@streamD;H∗=============================================================================∗LH∗∗∗uprava dat∗∗∗LH∗vymazani sloupce mesicu z dat∗L
data2 = Transpose@Drop@Transpose@dataD, 1DD;H∗spocteni logaritmickych vynosu∗L
logvynosy@cena_D := Log@Drop@cena, 1DêDrop@cena, −1DD;
data3 = Transpose@Map@logvynosy@#D &, Transpose@data2DDD;H∗=============================================================================∗L
Needs@"Statistics`Master`"DH∗vypocet hodnoty p−value z normalniho rozdeleni N Hµ,σL, µ=0,σ =1∗L
pvaluenormal@hodnota_D := H1 − CDF@NormalDistribution@0, 1D, hodnotaDL∗2
pvn = pvaluenormal; H∗definice alias∗LH∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗vypocet hodnoty p−value z ch2 rozdeleni ∗L
pvaluech2@stupnevolnosti_, hodnota_D :=

1 − CDF@ChiSquareDistribution@stupnevolnostiD, hodnotaD
pvch2 = pvaluech2 H∗definice alias∗L;H∗=============================================================================∗LH∗∗∗testy nezavislosti∗∗∗LH∗test zalozeny na znamenkach diferenci∗LH∗d = vektor diferenci po vyskrtani duplicit, k = pocet kladnych diferenci,
n = pocet clenu rady po vyskrtani duplicit = delka vektoru diferenci + 1∗L
testznamenekdiferenci@list_D :=

Module@8d, k, n<, d = DeleteCases@HDrop@list, 1D − Drop@list, −1DL êê N, 0.D ; k =

Length@Select@d, H# > 0L &DD; n = Length@dD + 1; Abs@k − Hn − 1Lê 2Dê Sqrt@Hn + 1Lê12DD;
tzd = testznamenekdiferenci; H∗definice alias∗LH∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗test zalozeny na bodech zvratu∗LH∗d = vektor diferenci po vyskrtani duplicit,
r = pocet bodu zvratu = pocet zapornych prvku po

pronasobeni vektoru diferenci a vektoru diferenci posunuteho,
n = pocet clenu rady po vyskrtani duplicit = delka vektoru diferenci + 1∗L
testboduzvratu@list_D :=

Module@8d, k, n<, d = DeleteCases@HDrop@list, 1D − Drop@list, −1DL êê N, 0.D ;
r = Length@Select@Drop@d, 1D∗Drop@d, −1D, H# < 0L &DD;
n = Length@dD + 1; Abs@r − 2∗Hn − 2Lê3DêSqrt@H16∗n − 29Lê 90DD;

tbz = testboduzvratu; H∗definice alias∗L
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H∗=============================================================================∗LH∗∗∗testy normality∗∗∗LH∗test zalozeny na korigovane sikmosti∗LH∗n = delka dat,
b = koeficient,
w2 = koeficient,
delta = koeficient,
a = koeficient,
u3 = normovana sikmost∗L
testsikmosti@list_D := Module@8n, b, w, delta, a, u3<,

n = Length@listD;
b = H3 ∗Hn^2 + 27∗n − 70L ∗Hn + 1L∗Hn + 3LLêHHn − 2L∗Hn + 5L∗Hn + 7L∗Hn + 9LL;
w2 = Sqrt@2 ∗Hb − 1LD − 1;
delta = 1 êSqrt@Log@Sqrt@w2DDD;
a = Sqrt@2êHw2 − 1LD;
u3 = Skewness@listDê Sqrt@6∗Hn − 2LêHHn + 1L∗Hn + 3LLD;
delta∗Log@u3ê a + Sqrt@Hu3êaL^2 + 1DDD;H∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗test zalozeny na korigovane spicatosti∗LH∗n = delka dat,

b = koeficient,
a = koeficient,
u4 = normovana spicatost∗L
testspicatosti@list_D := Module@8n, b, w, delta, a, u3<,

n = Length@listD;
b =

6∗Hn^2 − 5∗ n + 2LêHHn + 7L∗Hn + 9LL∗Sqrt@6∗Hn + 3L∗Hn + 5LêHn∗Hn − 2L∗Hn − 3LLD;
a = 6 + 8 ê b ∗H2 ê b + Sqrt@1 + 4êb^2DL;
u4 = HKurtosis@listD − H3 − 6êHn + 1LLLê
Sqrt@24∗ n∗Hn − 2L ∗Hn − 3LêHHn + 1L^2∗Hn + 3L∗Hn + 5LLD;H1 − 2êH9∗ aL − HH1 − 2 êaLêH1 + u4∗Sqrt@2êHa − 4LDLL^H1ê3LLêSqrt@2êH9∗aLDD;H∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗test omnibus∗L

testomnibus@list_D := testsikmosti@listD^2 + testspicatosti@listD^2;H∗=============================================================================∗LH∗∗∗vypis vysledku testu normality a nezavislosti∗∗∗L
pvaluetestutzd := Map@pvn@tzd@#DD &, Transpose@data3DD;H∗vektor p−value testu znamenek diferenci∗L
pvaluetestutbz := Map@pvn@tbz@#DD &, Transpose@data3DD;H∗vektor p−value testu bodu zvratu∗L
pvaluetestuomnibus := Map@pvch2@2, testomnibus@#DD &, Transpose@data3DD;H∗vektor p−value testu omnibus∗L
vysledkytestu := Transpose@8Join@8"index", "−−−−−"<, Drop@nazvy, 1DD,

Join@8"diference", "−−−−−"<, pvaluetestutzdD êê N,
Join@8"body zvratu", "−−−−−"<, pvaluetestutbzD êê N,
Join@8"omnibus", "−−−−−"<, pvaluetestuomnibusD êê N<D;H∗vypis hodnot p−value pro jednotlive indexy∗L

Print@"Vysledky testu: ", vysledkytestu êê TableFormD;H∗=============================================================================∗L
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H∗∗∗vlastni algoritmus∗∗∗L
Needs@"Statistics`MultiDescriptiveStatistics "̀D
vybraneindexy = 81, 2, 3, 4, 5, 7<;H∗konkretni vybrane indexy∗LH∗Vypis zvolenych indexu∗L
Print@"Zvolene indexy: " D;
Print@
Transpose@8Range@Length@vybraneindexyDD, Map@nazvy@@# + 1DD &, vybraneindexyD<D êê
TableFormD;H∗Pricitam +1, protoze v nazvech je jeste polozka mesic∗LH∗data4 = konkretni log vynosy vybranych indexu∗L

data4 = Transpose@Map@Flatten@Take@Transpose@data3D, 8#, #<DD &, vybraneindexyDD;
kk = pocetvrcholu = Length@vybraneindexyD;
nn = pocetrealizaci = Length@Transpose@data4D@@1DDD;H∗delka dat = pocet realizaci∗L
s = kovariancnimatice =

CovarianceMatrix@data4D.DiagonalMatrix@Table@Hnn − 1Lênn, 8kk<DD;
korelacnimatice = CorrelationMatrix@data4D;
Print@"Pocet realizaci = delka log vynosu =", nnD
Print@"pocet vrcholu = ", kkD
Print@"variancni matice=", kovariancnimatice êê MatrixFormD
Print@"korel matice=", korelacnimatice êê MatrixFormDH∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗pomocne funkce∗L
podmnozina@mnozina_, prvek_D :=

Module@8vp<, vp = Map@HIntersection@prvek, #DL &, mnozinaD; MemberQ@vp, prvekDD;
neobsazena@m1_, m2_D :=

Complement@m2, Select@m2, Hpodmnozina@m1, #DL &DD;
novygraf@graf_, hrana_D := Module@8klikys, klikybez, bez1, bez2, bezduplicit<,

klikys = Select@graf, MemberQ@#, hrana@@1DDD && MemberQ@#, hrana@@2DDD &D;
klikybez = Complement@graf, klikysD;
bez1 = DeleteCases@klikys, hrana@@1DD, 2D;
bez2 = DeleteCases@klikys, hrana@@2DD, 2D;
bezduplicit = neobsazena@klikybez, Union@bez1, bez2DD;
Union@klikybez, bezduplicitDD;H∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗Maticový algoritmus pro odhad varianční matice∗L

odhadmatice@s_, clique_D := Module@8kk, knew, kold, iter, a, b<,
kk = Length@sD;
knew = IdentityMatrix@kkD;

kold = IdentityMatrix@kkD;
stop = 0;
iter = 0;
While@ stop < Length@Flatten@cliqueDD,

a = clique@@Mod@iter, Length@cliqueDD + 1DD;
iter = iter + 1;
b = Complement@Range@kkD, aD;
knew@@a, aDD = s@@a, aDD;
knew@@a, bDD = s@@a, aDD.Inverse@kold@@a, aDDD.kold@@a, bDD;
knew@@b, aDD = kold@@b, aDD.Inverse@kold@@a, aDDD.s@@a, aDD;
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knew@@b, bDD = kold@@b, bDD − kold@@b, aDD.Inverse@kold@@a, aDDD.HIdentityMatrix@Length@aDD − s@@a, aDD.
Inverse@kold@@a, aDDDL.kold@@a, bDD;

kold = knew;H∗testing the stopping rule∗L
Map@HIf@Max@Abs@Flatten@knew@@clique@@#DD, clique@@#DDDD − s@@

clique@@#DD, clique@@#DDDDDDD < 0.000001 , stop =
stop + 1, stop = 0DL &, Range@Length@cliqueDDD;D;

knewD;H∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗První výpočet deviance pro graf bez hran∗L
maticesousednosti = Table@0, 8kk<, 8kk<D;
v = DiagonalMatrix@Map@Hs@@#, #DDL &, Range@Length@sDDDD;
d = DiagonalMatrix@1 ê Map@Hs@@#, #DDL &, Range@Length@sDDDD;
deviance = pocetrealizaci HTr@s.dD − Log@Det@s.dDD − pocetvrcholuL;H∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗hrany, které chybí v aktuální matici sousednosti∗L
vektorhran = Select@Position@maticesousednosti, 0D, H#@@1DD > #@@2DDL &D;
vektorhranpropridani = Select@Position@maticesousednosti, 0D, H#@@1DD > #@@2DDL &D;H∗přidáme do vektoru hran 1 hranu tak,
že vezmene vektor vynechaných hran a uděláme doplněk s jednou hranou∗L
vektorhran = Map@HComplement@vektorhran, 8vektorhran@@#DD<DL &,

Range@Length@vektorhranDDD;H∗vygenerování vektoru klik pro všechny přidané hrany∗L
vektorklik = 8<;
For@jj = 1, jj ≤ Length@vektorhranD,
clique = 8Range@kkD<;
odstranithrany = vektorhran@@jjDD;
Map@Hclique = novygraf@clique, odstranithrany@@#DDDL &,
Range@Length@odstranithranyDDD;
vektorklik = Append@vektorklik, cliqueD;
jj++D;

minminulehografu = deviance;
krok = 1;
konec = False;H∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗iteracni procedura∗L
While@konec == False,
minimum = 1000;

For@ii = 1, ii ≤ Length@vektorklikD,
v = odhadmatice@s, vektorklik@@iiDDD ;
d = Inverse@vD;
deviance = pocetrealizaci HTr@s . dD − Log@Det@s . dDD − pocetvrcholuL ;
If@deviance < minimum, minimum = deviance; poziceminima = iiD;
ii++D; H∗konec for∗L
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If@minminulehografu− minimum > 3.84, Hminminulehografu = minimum;
maticesousednosti@@vektorhranpropridani@@poziceminima, 1DD,

vektorhranpropridani@@poziceminima, 2DDDD = krokL,
konec = TrueD;H∗hrany, které chybí v aktuální matici sousednosti∗L

vektorhran = Select@Position@maticesousednosti, 0D, H#@@1DD > #@@2DDL &D;
vektorhranpropridani = Select@Position@maticesousednosti, 0D, H#@@1DD > #@@2DDL &D;H∗přidáme do vektoru hran 1 hranu tak,
že vezmene vektor vynechaných hran a uděláme doplněk s jednou hranou∗L
vektorhran = Map@HComplement@vektorhran, 8vektorhran@@#DD<DL &,
Range@Length@vektorhranDDD;H∗vygenerování vektoru klik pro všechny přidané hrany∗L

vektorklik = 8<;
For@jj = 1, jj ≤ Length@vektorhranD,
clique = 8Range@kkD<;
odstranithrany = vektorhran@@jjDD;
Map@Hclique = novygraf@clique, odstranithrany@@#DDDL &,
Range@Length@odstranithranyDDD;
vektorklik = Append@vektorklik, cliqueD;
jj++D;
krok = krok + 1;

If@krok >= Binomial@kk, 2D + 1, konec = TrueD;D H∗konec while∗LH∗=============================================================================∗LH∗∗∗vypis vysledku a vykresleni grafu∗∗∗L
Needs@"DiscreteMath`Combinatorica "̀DH∗vypocet hodnoty p−value z ch2 rozdeleni ∗L
pvaluech2@stupnevolnosti_, hodnota_D :=

1 − CDF@ChiSquareDistribution@stupnevolnostiD, hodnotaD
pvch2 = pvaluech2 H∗definice alias∗L;
Print@"Pocet pridanych hran = ",
If@krok >= Binomial@kk, 2D + 1, Binomial@kk, 2D, krok − 2DD;

Print@"matice sousednosti: ", maticesousednosti êê MatrixFormD;
ShowLabeledGraph@g = MakeGraph@Range@kkD, HNot@MemberQ@Position@

maticesousednosti+ Transpose@maticesousednostiD, 0D, 8#1, #2<DDL &DD;
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Vysledky testu:

index diference body zvratu omnibus
−−−−− −−−−− −−−−− −−−−−

BI04 0.457901 0.103405 0.0559108
BI07 0.0832645 0.907394 0.408593
BI08 0.804571 0.130472 0.0862969
BI12 0.457901 0.641713 0.199821
BI13 0.804571 0.816031 0.989007
BI14 0.448489 0.405122 9.26277×10−7
BI15 0.216021 0.103405 0.568274
BI16 0.457901 0.816031 0.0204966

Zvolene indexy:

1 BI04
2 BI07
3 BI08
4 BI12
5 BI13
6 BI15

Pocet realizaci = delka log vynosu =48

pocet vrcholu = 6

variancni matice=

i
k
jjjjjjjjjjjjjjjjjjjjjjj
0.00339391 0.00188588 0.000994744 0.000984176 0.00017004 0.000687797
0.00188588 0.00615159 0.000632584 0.00190782 0.00244384 0.000183418
0.000994744 0.000632584 0.00176544 0.000775545 0.00125598 0.000709797
0.000984176 0.00190782 0.000775545 0.00295029 0.00268428 0.00115512
0.00017004 0.00244384 0.00125598 0.00268428 0.0131847 0.00149201
0.000687797 0.000183418 0.000709797 0.00115512 0.00149201 0.00222446

y
{
zzzzzzzzzzzzzzzzzzzzzzz

korel matice=

i
k
jjjjjjjjjjjjjjjjjjjjjjj

1. 0.412735 0.406383 0.311022 0.0254194 0.250321
0.412735 1. 0.191954 0.447828 0.271359 0.0495833
0.406383 0.191954 1. 0.33982 0.260328 0.358175
0.311022 0.447828 0.33982 1. 0.430388 0.450902
0.0254194 0.271359 0.260328 0.430388 1. 0.275501
0.250321 0.0495833 0.358175 0.450902 0.275501 1.

y
{
zzzzzzzzzzzzzzzzzzzzzzz

Pocet pridanych hran = 6

matice sousednosti:

i
k
jjjjjjjjjjjjjjjjjjjjjjj
0 0 0 0 0 0
4 0 0 0 0 0
5 0 0 0 0 0
0 2 0 0 0 0
0 0 0 3 0 0
0 0 6 1 0 0

y
{
zzzzzzzzzzzzzzzzzzzzzzz
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Příloha č. 8: Zdrojový kód forward algoritmu se strop pravidlem založeným na celkové 
devianci 
V této příloze je uveden zdrojový kód (realizovaný v systému Mathematica 4.0) selekčního 
forward algoritmu se stop pravidlem založeným na celkové devianci. Program je 
demonstrován na příkladu šesti odvětvových indexů BCPP. 



H∗∗∗FORWARD ALGORITMUS SE STOP PRAVIDLEM ZALOZENYM NA CELKOVE DEVIANCI∗∗∗LH∗∗∗nacteni analyzovanych dat∗∗∗LH∗nacteni dat z textoveho souboru
Formát dat:
1. řádek = číslo udávající počet sloupců bez prvního sloupce popisků

2. řádek = popisky sloupců
1. sloupec = popisky měsíců∗L

stream = OpenRead@"C:êChynaêDataêCR_Odvetvi_Mesic_2001_2004.txt"D;
n = Read@stream, NumberD;H∗n=pocet sloupcu indexu, tj. bez sloupce mesicu∗L
nazvy = Read@stream, Table@Word, 8n + 1<DD;
data = ReadList@stream, Table@Number, 8n + 1<DD;
Close@streamD;H∗=============================================================================∗LH∗∗∗uprava dat∗∗∗LH∗vymazani sloupce mesicu z dat∗L
data2 = Transpose@Drop@Transpose@dataD, 1DD;H∗spocteni logaritmickych vynosu∗L
logvynosy@cena_D := Log@Drop@cena, 1DêDrop@cena, −1DD;
data3 = Transpose@Map@logvynosy@#D &, Transpose@data2DDD;H∗=============================================================================∗L
Needs@"Statistics`Master`"DH∗vypocet hodnoty p−value z normalniho rozdeleni N Hµ,σL, µ=0,σ =1∗L
pvaluenormal@hodnota_D := H1 − CDF@NormalDistribution@0, 1D, hodnotaDL∗2
pvn = pvaluenormal; H∗definice alias∗LH∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗vypocet hodnoty p−value z ch2 rozdeleni ∗L
pvaluech2@stupnevolnosti_, hodnota_D :=

1 − CDF@ChiSquareDistribution@stupnevolnostiD, hodnotaD
pvch2 = pvaluech2 H∗definice alias∗L;H∗=============================================================================∗LH∗∗∗testy nezavislosti∗∗∗LH∗test zalozeny na znamenkach diferenci∗LH∗d = vektor diferenci po vyskrtani duplicit, k = pocet kladnych diferenci,
n = pocet clenu rady po vyskrtani duplicit = delka vektoru diferenci + 1∗L
testznamenekdiferenci@list_D :=

Module@8d, k, n<, d = DeleteCases@HDrop@list, 1D − Drop@list, −1DL êê N, 0.D ; k =

Length@Select@d, H# > 0L &DD; n = Length@dD + 1; Abs@k − Hn − 1Lê 2Dê Sqrt@Hn + 1Lê12DD;
tzd = testznamenekdiferenci; H∗definice alias∗LH∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗test zalozeny na bodech zvratu∗LH∗d = vektor diferenci po vyskrtani duplicit,
r = pocet bodu zvratu = pocet zapornych prvku po

pronasobeni vektoru diferenci a vektoru diferenci posunuteho,
n = pocet clenu rady po vyskrtani duplicit = delka vektoru diferenci + 1∗L
testboduzvratu@list_D :=

Module@8d, k, n<, d = DeleteCases@HDrop@list, 1D − Drop@list, −1DL êê N, 0.D ;
r = Length@Select@Drop@d, 1D∗Drop@d, −1D, H# < 0L &DD;
n = Length@dD + 1; Abs@r − 2∗Hn − 2Lê3DêSqrt@H16∗n − 29Lê 90DD;

tbz = testboduzvratu; H∗definice alias∗L
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H∗=============================================================================∗LH∗∗∗testy normality∗∗∗LH∗test zalozeny na korigovane sikmosti∗LH∗n = delka dat,
b = koeficient,
w2 = koeficient,
delta = koeficient,
a = koeficient,
u3 = normovana sikmost∗L
testsikmosti@list_D := Module@8n, b, w, delta, a, u3<,

n = Length@listD;
b = H3 ∗Hn^2 + 27∗n − 70L ∗Hn + 1L∗Hn + 3LLêHHn − 2L∗Hn + 5L∗Hn + 7L∗Hn + 9LL;
w2 = Sqrt@2 ∗Hb − 1LD − 1;
delta = 1 êSqrt@Log@Sqrt@w2DDD;
a = Sqrt@2êHw2 − 1LD;
u3 = Skewness@listDê Sqrt@6∗Hn − 2LêHHn + 1L∗Hn + 3LLD;
delta∗Log@u3ê a + Sqrt@Hu3êaL^2 + 1DDD;H∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗test zalozeny na korigovane spicatosti∗LH∗n = delka dat,

b = koeficient,
a = koeficient,
u4 = normovana spicatost∗L
testspicatosti@list_D := Module@8n, b, w, delta, a, u3<,

n = Length@listD;
b =

6∗Hn^2 − 5∗ n + 2LêHHn + 7L∗Hn + 9LL∗Sqrt@6∗Hn + 3L∗Hn + 5LêHn∗Hn − 2L∗Hn − 3LLD;
a = 6 + 8 ê b ∗H2 ê b + Sqrt@1 + 4êb^2DL;
u4 = HKurtosis@listD − H3 − 6êHn + 1LLLê
Sqrt@24∗ n∗Hn − 2L ∗Hn − 3LêHHn + 1L^2∗Hn + 3L∗Hn + 5LLD;H1 − 2êH9∗ aL − HH1 − 2 êaLêH1 + u4∗Sqrt@2êHa − 4LDLL^H1ê3LLêSqrt@2êH9∗aLDD;H∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗test omnibus∗L

testomnibus@list_D := testsikmosti@listD^2 + testspicatosti@listD^2;H∗=============================================================================∗LH∗∗∗vypis vysledku testu normality a nezavislosti∗∗∗L
pvaluetestutzd := Map@pvn@tzd@#DD &, Transpose@data3DD;H∗vektor p−value testu znamenek diferenci∗L
pvaluetestutbz := Map@pvn@tbz@#DD &, Transpose@data3DD;H∗vektor p−value testu bodu zvratu∗L
pvaluetestuomnibus := Map@pvch2@2, testomnibus@#DD &, Transpose@data3DD;H∗vektor p−value testu omnibus∗L
vysledkytestu := Transpose@8Join@8"index", "−−−−−"<, Drop@nazvy, 1DD,

Join@8"diference", "−−−−−"<, pvaluetestutzdD êê N,
Join@8"body zvratu", "−−−−−"<, pvaluetestutbzD êê N,
Join@8"omnibus", "−−−−−"<, pvaluetestuomnibusD êê N<D;H∗vypis hodnot p−value pro jednotlive indexy∗L

Print@"Vysledky testu: ", vysledkytestu êê TableFormD;H∗=============================================================================∗L
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H∗∗∗vlastni algoritmus∗∗∗L
Needs@"Statistics`MultiDescriptiveStatistics "̀D
vybraneindexy = 81, 2, 3, 4, 5, 7<;H∗konkretni vybrane indexy∗LH∗Vypis zvolenych indexu∗L
Print@"Zvolene indexy: " D;
Print@
Transpose@8Range@Length@vybraneindexyDD, Map@nazvy@@# + 1DD &, vybraneindexyD<D êê
TableFormD;H∗Pricitam +1, protoze v nazvech je jeste polozka mesic∗LH∗data4 = konkretni log vynosy vybranych indexu∗L

data4 = Transpose@Map@Flatten@Take@Transpose@data3D, 8#, #<DD &, vybraneindexyDD;
kk = pocetvrcholu = Length@vybraneindexyD;
nn = pocetrealizaci = Length@Transpose@data4D@@1DDD;H∗delka dat = pocet realizaci∗L
s = kovariancnimatice =

CovarianceMatrix@data4D.DiagonalMatrix@Table@Hnn − 1Lênn, 8kk<DD;
korelacnimatice = CorrelationMatrix@data4D;
Print@"Pocet realizaci = delka log vynosu =", nnD
Print@"pocet vrcholu = ", kkD
Print@"variancni matice=", kovariancnimatice êê MatrixFormD
Print@"korel matice=", korelacnimatice êê MatrixFormDH∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗pomocne funkce∗L
podmnozina@mnozina_, prvek_D :=

Module@8vp<, vp = Map@HIntersection@prvek, #DL &, mnozinaD; MemberQ@vp, prvekDD;
neobsazena@m1_, m2_D :=

Complement@m2, Select@m2, Hpodmnozina@m1, #DL &DD;
novygraf@graf_, hrana_D := Module@8klikys, klikybez, bez1, bez2, bezduplicit<,

klikys = Select@graf, MemberQ@#, hrana@@1DDD && MemberQ@#, hrana@@2DDD &D;
klikybez = Complement@graf, klikysD;
bez1 = DeleteCases@klikys, hrana@@1DD, 2D;
bez2 = DeleteCases@klikys, hrana@@2DD, 2D;
bezduplicit = neobsazena@klikybez, Union@bez1, bez2DD;
Union@klikybez, bezduplicitDD;H∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗Maticový algoritmus pro odhad varianční matice∗L

odhadmatice@s_, clique_D := Module@8kk, knew, kold, iter, a, b<,
kk = Length@sD;
knew = IdentityMatrix@kkD;

kold = IdentityMatrix@kkD;
stop = 0;
iter = 0;
While@ stop < Length@Flatten@cliqueDD,

a = clique@@Mod@iter, Length@cliqueDD + 1DD;
iter = iter + 1;
b = Complement@Range@kkD, aD;
knew@@a, aDD = s@@a, aDD;
knew@@a, bDD = s@@a, aDD.Inverse@kold@@a, aDDD.kold@@a, bDD;
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knew@@b, aDD = kold@@b, aDD.Inverse@kold@@a, aDDD.s@@a, aDD;
knew@@b, bDD = kold@@b, bDD − kold@@b, aDD.Inverse@kold@@a, aDDD.HIdentityMatrix@Length@aDD − s@@a, aDD.

Inverse@kold@@a, aDDDL.kold@@a, bDD;
kold = knew;H∗testing the stopping rule∗L
Map@HIf@Max@Abs@Flatten@knew@@clique@@#DD, clique@@#DDDD − s@@

clique@@#DD, clique@@#DDDDDDD < 0.000001 , stop =
stop + 1, stop = 0DL &, Range@Length@cliqueDDD;D;

knewD;H∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗První výpočet deviance pro graf bez hran∗L
maticesousednosti = Table@0, 8kk<, 8kk<D;
v = DiagonalMatrix@Map@Hs@@#, #DDL &, Range@Length@sDDDD;
d = DiagonalMatrix@1 ê Map@Hs@@#, #DDL &, Range@Length@sDDDD;
deviance = pocetrealizaci HTr@s.dD − Log@Det@s.dDD − pocetvrcholuL;H∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗hrany, které chybí v aktuální matici sousednosti∗L
vektorhran = Select@Position@maticesousednosti, 0D, H#@@1DD > #@@2DDL &D;
vektorhranpropridani = Select@Position@maticesousednosti, 0D, H#@@1DD > #@@2DDL &D;H∗přidáme do vektoru hran 1 hranu tak,
že vezmene vektor vynechaných hran a uděláme doplněk s jednou hranou∗L
vektorhran = Map@HComplement@vektorhran, 8vektorhran@@#DD<DL &,

Range@Length@vektorhranDDD;H∗vygenerování vektoru klik pro všechny přidané hrany∗L
vektorklik = 8<;
For@jj = 1, jj ≤ Length@vektorhranD,
clique = 8Range@kkD<;
odstranithrany = vektorhran@@jjDD;
Map@Hclique = novygraf@clique, odstranithrany@@#DDDL &,
Range@Length@odstranithranyDDD;
vektorklik = Append@vektorklik, cliqueD;
jj++D;

minminulehografu = deviance;
krok = 1;
konec = False;H∗−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−∗LH∗iteracni procedura∗L
While@konec == False,
minimum = 1000;

For@ii = 1, ii ≤ Length@vektorklikD,
v = odhadmatice@s, vektorklik@@iiDDD ;
d = Inverse@vD;
deviance = pocetrealizaci HTr@s . dD − Log@Det@s . dDD − pocetvrcholuL ;
If@deviance < minimum, minimum = deviance; poziceminima = iiD;
ii++D; H∗konec for∗L
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If@minimum > Quantile@ChiSquareDistribution@krokD, 0.95D,Hminminulehografu = minimum;
maticesousednosti@@vektorhranpropridani@@poziceminima, 1DD,

vektorhranpropridani@@poziceminima, 2DDDD = krokL,
konec = TrueD;H∗hrany, které chybí v aktuální matici sousednosti∗L

vektorhran = Select@Position@maticesousednosti, 0D, H#@@1DD > #@@2DDL &D;
vektorhranpropridani = Select@Position@maticesousednosti, 0D, H#@@1DD > #@@2DDL &D;H∗přidáme do vektoru hran 1 hranu tak,
že vezmene vektor vynechaných hran a uděláme doplněk s jednou hranou∗L
vektorhran = Map@HComplement@vektorhran, 8vektorhran@@#DD<DL &,
Range@Length@vektorhranDDD;H∗vygenerování vektoru klik pro všechny přidané hrany∗L

vektorklik = 8<;
For@jj = 1, jj ≤ Length@vektorhranD,
clique = 8Range@kkD<;
odstranithrany = vektorhran@@jjDD;
Map@Hclique = novygraf@clique, odstranithrany@@#DDDL &,
Range@Length@odstranithranyDDD;
vektorklik = Append@vektorklik, cliqueD;
jj++D;
krok = krok + 1;

If@krok >= Binomial@kk, 2D + 1, konec = TrueD;D H∗konec while∗LH∗=============================================================================∗LH∗∗∗vypis vysledku a vykresleni grafu∗∗∗L
Needs@"DiscreteMath`Combinatorica "̀DH∗vypocet hodnoty p−value z ch2 rozdeleni ∗L
pvaluech2@stupnevolnosti_, hodnota_D :=

1 − CDF@ChiSquareDistribution@stupnevolnostiD, hodnotaD
pvch2 = pvaluech2 H∗definice alias∗L;
Print@"Pocet pridanych hran = ",
If@krok >= Binomial@kk, 2D + 1, Binomial@kk, 2D, krok − 2DD;

Print@"matice sousednosti: ", maticesousednosti êê MatrixFormD;
ShowLabeledGraph@g = MakeGraph@Range@kkD, HNot@MemberQ@Position@

maticesousednosti+ Transpose@maticesousednostiD, 0D, 8#1, #2<DDL &DD;
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Vysledky testu:

index diference body zvratu omnibus
−−−−− −−−−− −−−−− −−−−−

BI04 0.457901 0.103405 0.0559108
BI07 0.0832645 0.907394 0.408593
BI08 0.804571 0.130472 0.0862969
BI12 0.457901 0.641713 0.199821
BI13 0.804571 0.816031 0.989007
BI14 0.448489 0.405122 9.26277×10−7
BI15 0.216021 0.103405 0.568274
BI16 0.457901 0.816031 0.0204966

Zvolene indexy:

1 BI04
2 BI07
3 BI08
4 BI12
5 BI13
6 BI15

Pocet realizaci = delka log vynosu =48

pocet vrcholu = 6

variancni matice=

i
k
jjjjjjjjjjjjjjjjjjjjjjj
0.00339391 0.00188588 0.000994744 0.000984176 0.00017004 0.000687797
0.00188588 0.00615159 0.000632584 0.00190782 0.00244384 0.000183418
0.000994744 0.000632584 0.00176544 0.000775545 0.00125598 0.000709797
0.000984176 0.00190782 0.000775545 0.00295029 0.00268428 0.00115512
0.00017004 0.00244384 0.00125598 0.00268428 0.0131847 0.00149201
0.000687797 0.000183418 0.000709797 0.00115512 0.00149201 0.00222446

y
{
zzzzzzzzzzzzzzzzzzzzzzz

korel matice=

i
k
jjjjjjjjjjjjjjjjjjjjjjj

1. 0.412735 0.406383 0.311022 0.0254194 0.250321
0.412735 1. 0.191954 0.447828 0.271359 0.0495833
0.406383 0.191954 1. 0.33982 0.260328 0.358175
0.311022 0.447828 0.33982 1. 0.430388 0.450902
0.0254194 0.271359 0.260328 0.430388 1. 0.275501
0.250321 0.0495833 0.358175 0.450902 0.275501 1.

y
{
zzzzzzzzzzzzzzzzzzzzzzz

Pocet pridanych hran = 5

matice sousednosti:

i
k
jjjjjjjjjjjjjjjjjjjjjjj
0 0 0 0 0 0
4 0 0 0 0 0
5 0 0 0 0 0
0 2 0 0 0 0
0 0 0 3 0 0
0 0 0 1 0 0

y
{
zzzzzzzzzzzzzzzzzzzzzzz
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