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Projekt „Nowa oferta edukacyjna Uniwersytetu Wrocławskiego odpowiedzią na

          współczesne potrzeby rynku pracy i gospodarki opartej na wiedzy”
TESTY
shapiro.test(sales)


Shapiro-Wilk normality test

data:  sales 

W = 0.4597, p-value < 2.2e-16
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shapiro.test(log(sales))


Shapiro-Wilk normality test

data:  log(sales) 

W = 0.9966, p-value = 0.000197
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library(MASS)

boxSales <- boxcox(sales~sales)

boxSales$x[which.max(boxSales$y)]

s02 <- sales^(-0.02020202)

boxSales1 <- boxcox(s02~s02)
boxSales1$x[which.max(boxSales1$y)]

[1] 0.989899

shapiro.test(s02)


Shapiro-Wilk normality test

data:  s02 

W = 0.9968, p-value = 0.0003120

Paradoks testowania!!
qqnorm(s02)

qqline(s02)
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lSales <- log(sales)
summary(lSales)

   Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 

-4.6050  0.7019  1.4740  1.4900  2.2560  5.5460 

t.test(lSales,mu=1.5)


One Sample t-test

data:  lSales 

t = -0.3724, df = 1999, p-value = 0.7096

alternative hypothesis: true mean is not equal to 1.5 

95 percent confidence interval:

 1.435798 1.543710 

sample estimates:

mean of x 

 1.489754

tapply(lSales,category,mean)

             Aerospace & defense                          Banking 

                       2.2278793                        0.7024724 

    Business services & supplies                    Capital goods 

                       1.3527338                        1.8055240 

                       Chemicals                    Conglomerates 

                       1.8148121                        2.0556527 

                    Construction                Consumer durables 

                       1.6252351                        2.3099486 

          Diversified financials            Drugs & biotechnology 

                       0.6754493                        1.4707936 

            Food drink & tobacco                     Food markets 

                       1.7657918                        2.6565388 

Health care equipment & services     Hotels restaurants & leisure 

                       1.5979262                        1.3508973 

   Household & personal products                        Insurance 

                       1.6505561                        1.8067445 

                       Materials                            Media 

                       1.4204412                        1.3288092 

            Oil & gas operations                        Retailing 

                       2.0120485                        2.0070861 

                  Semiconductors              Software & services 

                       1.0220579                        1.0982113 

 Technology hardware & equipment      Telecommunications services 

                       1.5965303                        1.8193044 

               Trading companies                   Transportation 

                       2.7157221                        1.6357323 

                       Utilities 

                       1.6832475 

tapply(lSales,category,sd)

             Aerospace & defense                          Banking 

                       1.0336931                        1.2946215 

    Business services & supplies                    Capital goods 

                       0.9764751                        0.7957916 

                       Chemicals                    Conglomerates 

                       0.7263772                        1.0794821 

                    Construction                Consumer durables 

                       0.7601830                        1.3348604 

          Diversified financials            Drugs & biotechnology 

                       1.3783128                        1.2625462 

            Food drink & tobacco                     Food markets 

                       0.8731975                        0.8964950 

Health care equipment & services     Hotels restaurants & leisure 

                       1.0814192                        0.9394081 

   Household & personal products                        Insurance 

                       0.7696225                        1.1090577 

                       Materials                            Media 

                       1.0117053                        1.0650755 

            Oil & gas operations                        Retailing 

                       1.2781590                        0.9840511 

                  Semiconductors              Software & services 

                       1.1128085                        1.0494853 

 Technology hardware & equipment      Telecommunications services 

                       1.2539014                        1.2226970 

               Trading companies                   Transportation 

                       1.1332714                        0.9881313 

                       Utilities 

                       0.9912499 

bartlett.test(lSales ~ category)


Bartlett test of homogeneity of variances

data:  lSales by category 

Bartlett's K-squared = 120.156, df = 26, p-value = 4.649e-14

levene.test(lSales,category,"median",bootstrap=T,kruskal.test=T)


bootstrap rank-based (Kruskal-Wallis) modified robust Brown-Forsythe


Levene-type test based on the absolute deviations from the median

data:  lSales 

Test Statistic = 103.7513, p-value < 2.2e-16

levene.test(lSales,category,"median",bootstrap=T)


bootstrap modified robust Brown-Forsythe Levene-type test based on the


absolute deviations from the median

data:  lSales 

Test Statistic = 4.1342, p-value < 2.2e-16

kruskal.test(lSales ~ category)


Kruskal-Wallis rank sum test

data:  lSales by category 

Kruskal-Wallis chi-squared = 358.2421, df = 26, p-value < 2.2e-16

boxplot(lSales ~ category)
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aovLsales<-aov(lSales~category)

anova(aovLsales)

Analysis of Variance Table

Response: lSales

            Df  Sum Sq Mean Sq F value    Pr(>F)    

category    26  559.23 21.5089  17.202 < 2.2e-16 ***

Residuals 1973 2466.99  1.2504                      

---

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

plot(aovLsales)

Hit <Return> to see next plot: 
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*

#podzbiór

forbBIM <- sales[category %in% c("Banking","Insurance","Media")] 

catBIM <- as.factor(category[category %in% c("Banking","Insurance","Media")]
sBIM <- data.frame(forbBIM,catBIM)
shapiro.test(sBIM$forbBIM)


Shapiro-Wilk normality test

data:  sBIM$forbBIM 

W = 0.5459, p-value < 2.2e-16

boxBIM <- boxcox(sBIM$forbBIM~sBIM$forbBIM)
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*

> boxBIM$x[which.max(boxBIM$y)]

[1] -0.1414141

*

> sBIM14 <- sBIM$forbBIM^(-0.1414)

> boxBIM14 <- boxcox(sBIM14~sBIM14)
*
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> boxBIM14$x[which.max(boxBIM14$y)]

[1] 0.989899

*

> shapiro.test(sBIM14)


Shapiro-Wilk normality test

data:  sBIM14 

W = 0.9847, p-value = 5.476e-05

> qqnorm(sBIM14);qqline(sBIM14)
*

> t.test(sBIM14,mu=0.9)


One Sample t-test

data:  sBIM14 

t = -3.0329, df = 485, p-value = 0.002552

alternative hypothesis: true mean is not equal to 0.9 

95 percent confidence interval:

 0.8643234 0.8923760 

sample estimates:

mean of x 

0.8783497 

*

> c(0.8923760^(1/-0.1414),0.8643234^(1/-0.1414)) 

[1] 2.237341 2.804362

*

*

> median(sBIM$forbBIM[sBIM$catBIM=="Banking"])

[1] 1.44

> median(sBIM$forbBIM[sBIM$catBIM=="Insurance"])

[1] 5.305

> median(sBIM$forbBIM[sBIM$catBIM=="Media"])

[1] 3.63

*

> summary(sBIM$forbBIM)

   Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 

  0.110   0.970   2.565   6.975   7.043  96.880 

> bartlett.test(sBIM14 ~ sBIM$catBIM)


Bartlett test of homogeneity of variances

data:  sBIM14 by sBIM$catBIM 

Bartlett's K-squared = 13.4532, df = 2, p-value = 0.001199

> kruskal.test(sBIM14 ~ sBIM$catBIM)


Kruskal-Wallis rank sum test

data:  sBIM14 by sBIM$catBIM 

Kruskal-Wallis chi-squared = 70.2038, df = 2, p-value = 5.694e-16

*

> aovLsales <- aov(sBIM14 ~ sBIM$catBIM)

> anova(aovLsales)

Analysis of Variance Table

Response: sBIM14

             Df  Sum Sq Mean Sq F value    Pr(>F)    

sBIM$catBIM   2  1.6428 0.82140  38.263 3.755e-16 ***

Residuals   483 10.3687 0.02147                      

---

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

*
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*

> salesTukey <- TukeyHSD(aovLsales,"sBIM$catBIM")

> salesTukey

  Tukey multiple comparisons of means

    95% family-wise confidence level

Fit: aov(formula = sBIM14 ~ sBIM$catBIM)

$`sBIM$catBIM`

                         diff           lwr         upr     p adj

Insurance-Banking -0.13621523 -0.1741420587 -0.09828840 0.0000000

Media-Banking     -0.08178563 -0.1299950569 -0.03357621 0.0002265

Media-Insurance    0.05442960 -0.0003832488  0.10924245 0.0520970

> plot(salesTukey)
*

> mean(sBIM14[sBIM$catBIM=="Banking"])^(-1/0.1414)

[1] 1.803337

> mean(sBIM14[sBIM$catBIM=="Insurance"])^(-1/0.1414)

[1] 5.600545

> mean(sBIM14[sBIM$catBIM=="Media"])^(-1/0.1414)

[1] 3.483538

*

> median(sBIM$forbBIM[sBIM$catBIM=="Banking"])

[1] 1.44

> median(sBIM$forbBIM[sBIM$catBIM=="Insurance"])

[1] 5.305

> median(sBIM$forbBIM[sBIM$catBIM=="Media"])

[1] 3.63

Grupy jednorodne (B,(M,I))
CENY W 2004

> mieszkania <- read.table("http://www.biecek.pl/R/dane/daneMieszkania.csv",

+                          header=T,sep=";")

> summary(mieszkania)

      cena            pokoi       powierzchnia         dzielnica      typ.budynku

 Min.   : 83280   Min.   :1.00   Min.   :17.00   Biskupin   :65   kamienica :61  

 1st Qu.:143304   1st Qu.:2.00   1st Qu.:31.15   Krzyki     :79   niski blok:63  

 Median :174935   Median :3.00   Median :43.70   Srodmiescie:56   wiezowiec :76  

 Mean   :175934   Mean   :2.55   Mean   :46.20                                   

 3rd Qu.:208741   3rd Qu.:3.00   3rd Qu.:61.40                                   

 Max.   :295762   Max.   :4.00   Max.   :87.70                                   

> str(mieszkania)

'data.frame':
200 obs. of  5 variables:

 $ cena        : num  226298 128121 118333 202064 130303 ...

 $ pokoi       : int  4 1 1 4 1 2 2 1 3 1 ...

 $ powierzchnia: num  76.4 19.4 21.5 65.2 21.4 35.8 41.1 18.1 54.6 18.9 ...

 $ dzielnica   : Factor w/ 3 levels "Biskupin","Krzyki",..: 2 1 3 3 2 1 1 2 3 2 ...

 $ typ.budynku : Factor w/ 3 levels "kamienica","niski blok",..: 3 3 3 3 3 3 1 1 3 3 ...

> detach(Forbes2000)

> attach(mieszkania)
*
> shapiro.test(cena)


Shapiro-Wilk normality test

data:  cena 

W = 0.9879, p-value = 0.0873

*
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*

> levene.test(cena,dzielnica,"median",bootstrap=T)


bootstrap modified robust Brown-Forsythe Levene-type test based on the


absolute deviations from the median

data:  cena 

Test Statistic = 0.6934, p-value = 0.461

*

Spełnione są założenia ANOVA
> a1 <- anova(lm(cena~dzielnica))

> (a1 <- anova(lm(cena~dzielnica)))

Analysis of Variance Table

Response: cena

           Df     Sum Sq    Mean Sq F value   Pr(>F)   

dzielnica   2 1.7995e+10 8997691613  5.0456 0.007294 **

Residuals 197 3.5130e+11 1783263361                    

---

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

*

> tapply(cena,dzielnica,mean)

   Biskupin      Krzyki Srodmiescie 

   189494.0    168173.0    171143.5 

*
a2 <- aov(cena~dzielnica)

plot(a2)
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*

> TukeyHSD(a2,"dzielnica")

  Tukey multiple comparisons of means

    95% family-wise confidence level

Fit: aov(formula = cena ~ dzielnica)

$dzielnica

                           diff       lwr        upr     p adj

Krzyki-Biskupin      -21321.019 -38021.10 -4620.9333 0.0081457

Srodmiescie-Biskupin -18350.541 -36532.88  -168.2053 0.0473579

Srodmiescie-Krzyki     2970.478 -14450.28 20391.2340 0.9145465

Grupy jednorodne {K,S} {B}
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# kontrasty np 

# czy cena na Biskupinie różni się od średniej na Krzykach i Śródmiesciu?

# czy ceny na Krzykach i Śródmiesciu są różne?

> model=lm(cena~dzielnica,contrasts=list(dzielnica=kontrasty))

> summary(model)$coef

              Estimate Std. Error    t value      Pr(>|t|)

(Intercept) 176270.141   3015.732 58.4501978 2.070588e-126

dzielnica1    6611.927   2135.391  3.0963539  2.244773e-03

dzielnica2   -1485.239   3688.392 -0.4026793  6.876208e-01

*

ANALIZA WIELOCZYNNIKOWA
> (a3 = aov(cena ~ dzielnica + typ.budynku))

Call:

   aov(formula = cena ~ dzielnica + typ.budynku)

Terms:

                   dzielnica  typ.budynku    Residuals

Sum of Squares   17995383225  22718927294 328583954796

Deg. of Freedom            2            2          195

Residual standard error: 41049.31 

Estimated effects may be unbalanced

*

> (a4=anova(lm(cena ~ dzielnica + typ.budynku)))

Analysis of Variance Table

Response: cena

             Df     Sum Sq    Mean Sq F value   Pr(>F)   

dzielnica     2 1.7995e+10 8.9977e+09  5.3397 0.005524 **

typ.budynku   2 2.2719e+10 1.1359e+10  6.7413 0.001476 **

Residuals   195 3.2858e+11 1.6850e+09                    

---

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

> interaction.plot(dzielnica,typ.budynku,cena)
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> (a5=anova(lm(cena ~ dzielnica + typ.budynku+dzielnica : typ.budynku)))

Analysis of Variance Table

Response: cena

                       Df     Sum Sq    Mean Sq F value   Pr(>F)   

dzielnica               2 1.7995e+10 8.9977e+09  5.2461 0.006054 **

typ.budynku             2 2.2719e+10 1.1359e+10  6.6231 0.001656 **

dzielnica:typ.budynku   4 9.9528e+08 2.4882e+08  0.1451 0.964995   

Residuals             191 3.2759e+11 1.7151e+09                    

---

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

*
> cDB1 <- tapply(cena/1000,dzielnica:typ.budynku,mean)

> cDB1

    Biskupin:kamienica    Biskupin:niski blok     Biskupin:wiezowiec 

              190.8044               206.6991               174.6505 

      Krzyki:kamienica      Krzyki:niski blok       Krzyki:wiezowiec 

              170.5303               182.1891               156.8233 

 Srodmiescie:kamienica Srodmiescie:niski blok  Srodmiescie:wiezowiec 

              166.8094               182.1547               162.0649 

*
cDB1=rbind(c(191,207,175),c(171,182,157),c(167,182,162))
> cDB1

     [,1] [,2] [,3]

[1,]  191  207  175

[2,]  171  182  157

[3,]  167  182  162

> medpolish(cDB1,eps=0.001,maxiter=20)

1 : 16 

Final: 16 

Median Polish Results (Dataset: "cDB1")

Overall: 171 

Row Effects:

[1] 20  0 -4

Column Effects:

[1]   0  15 -14

Residuals:

     [,1] [,2] [,3]

[1,]    0    1   -2

[2,]    0   -4    0

[3,]    0    0    9

TABLICE KONTYNGENCJI
> (contDB <- table(dzielnica,typ.budynku))

             typ.budynku

dzielnica     kamienica niski blok wiezowiec

  Biskupin           26         17        22

  Krzyki             21         24        34

  Srodmiescie        14         22        20

*
> medpolish(contDB)

1 : 27 

Final: 27 

Median Polish Results (Dataset: "contDB")

Overall: 22 

Row Effects:

   Biskupin      Krzyki Srodmiescie 

          0           2          -2 

Column Effects:

 kamienica niski blok  wiezowiec 

        -3          0          0 

Residuals:

             typ.budynku

dzielnica     kamienica niski blok wiezowiec

  Biskupin            7         -5         0

  Krzyki              0          0        10

  Srodmiescie        -3          2         0

> fisher.test(contDB)


Fisher's Exact Test for Count Data

data:  contDB 

p-value = 0.2637

alternative hypothesis: two.sided 

*

> (chiDB = chisq.test(contDB))


Pearson's Chi-squared test

data:  contDB 

X-squared = 5.475, df = 4, p-value = 0.2419

*

> cena1000 <- cena/1000

> cenaGrp=cut(cena1000,c(0,100,150,200,250,300))

> (contCenaD=table(dzielnica,cenaGrp))

             cenaGrp

dzielnica     (0,100] (100,150] (150,200] (200,250] (250,300]

  Biskupin          0        12        23        26         4

  Krzyki            6        25        27        19         2

  Srodmiescie       0        20        20        16         0

> fisher.test(contCenaD)

Error in fisher.test(contCenaD) : FEXACT error 7.

LDSTP is too small for this problem.

Try increasing the size of the workspace.
Workspace * 4B

> fisher.test(contCenaD,workspace=1000000)


Fisher's Exact Test for Count Data

data:  contCenaD 

p-value = 0.01505

alternative hypothesis: two.sided 

*
> medpolish(contCenaD)

1 : 40 

2 : 33 

Final: 33 

Median Polish Results (Dataset: "contCenaD")

Overall: 16 

Row Effects:

   Biskupin      Krzyki Srodmiescie 

         -1           3           0 

Column Effects:

  (0,100] (100,150] (150,200] (200,250] (250,300] 

      -15         4         8         0       -16 

Residuals:

             cenaGrp

dzielnica     (0,100] (100,150] (150,200] (200,250] (250,300]

  Biskupin          0        -7         0        11         5

  Krzyki            2         2         0         0        -1

  Srodmiescie      -1         0        -4         0         0

*

medianPolishLog<-function(d){

 print(d)

 ld<-log(d) 

 med.ld <- medpolish(ld)

 print("OGÓLNA",quote=FALSE)

 print(exp(med.ld$overall))

 print("WIERSZE",quote=FALSE)

 print((exp(med.ld$row)-1)*100,digits=3)

 print("KOLUMNY",quote=FALSE)

 print((exp(med.ld$col)-1)*100,digits=3)

 print("INTERAKCJE",quote=FALSE)

 print((exp(med.ld$residuals)-1)*100,digits=3)

}
*
> medianPolishLog(contCenaD + .5)

             cenaGrp

dzielnica     (0,100] (100,150] (150,200] (200,250] (250,300]

  Biskupin        0.5      12.5      23.5      26.5       4.5

  Krzyki          6.5      25.5      27.5      19.5       2.5

  Srodmiescie     0.5      20.5      20.5      16.5       0.5

1 : 6.306639 

2 : 5.5636 

Final: 5.5636 

[1] OGÓLNA

[1] 18.91463

[1] WIERSZE

   Biskupin      Krzyki Srodmiescie 

        0.0        17.0       -12.8 

[1] KOLUMNY

  (0,100] (100,150] (150,200] (200,250] (250,300] 

    -97.0      15.2      24.2       0.0     -88.7 

[1] INTERAKCJE

             cenaGrp

dzielnica     (0,100] (100,150] (150,200] (200,250] (250,300]

  Biskupin     -12.77    -42.64      0.00     40.10    110.64

  Krzyki       869.09      0.00      0.00    -11.90      0.00

  Srodmiescie    0.00      7.84      0.00      0.00    -73.17

*
Statystyczne modelowanie decyzji biznesowych 

18
w darmowym pakiecie R


