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Projekt ,,Nowa oferta edukacyjna Uniwersytetu Wroctawskiego odpowiedzig na
wspoéiczesne potrzeby rynku pracy i gospodarki opartej na wiedzy”

Dane:
2000 najwiekszych spolek Swiatowych z 2004 (Forbes Magazine)

data("Forbes2000",package="HSAUR2")

attach(Forbes2000)
‘sU(Forbes2000)
'data.frame': 2000 obs. of 8 variables:
$ rank :int 12345678910 ...
$ name : chr "Citigroup" "General Electric" "American Intl Group"
"ExxonMobil" ...
$ country : Factor w/ 61 Tevels "Africa","Australia",..: 60 60 60 60 56 60
56 28 60 60 ...
9$2(c)ategory : Factor w/ 27 levels "Aerospace & defense",..: 2 6 16 19 19 2 2 8
$ sales : num 94.7 134.2 76.7 222.9 232.6 ...
$ profits : num 17.85 15.59 6.46 20.96 10.27 ...
$ assets : num 1264 627 648 167 178 ...
$ marketvalue: num 255 329 195 277 174 ...
‘ summary(sales)
Min. 1st Qu. Median Mean 3rd Qu. Max.

0.010 2.018 4.365 9.697 9.547 256.300

name[country=="Poland"]

[1] "PKN Orlen"

sales[country=="Poland"]

[1] 4.41
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hist(sales,prob=T,col="lightblue")
lines(density(sales),col=2)

Histogram of sales
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Dobor liczby klas:

Sturges: [log, n+1]

s
Scott: 3.5—— (nie dla duzych n!)
Un

1
Freedman, Diaconis: 23—Q
Un

Statystyczne modelowanie decyzji biznesowych
w darmowym pakiecie R



http://www.rseek.org/

ol |

€5 RSsek.org R-project Sear »

&= = | [ wwrwr. rseek.org/ox=0 10923144343702598753%3Aboaz1reyxd4&q:smges&sa:Search+ﬁJnchoms%2C+hsT§%2C+amd+more&cof:FORID%SAll&siteur\:www‘r{2! ﬁ @A

(B8 Polsks / Tok FMng zywo L. ling.pl- stownik polsko...— +/° jakdojade pl

}sturges

5] RSeek.org R-praject 5

‘ Search |

Wyniki: okoto 326 000 v 0,27 5)

Compute the Number of Classes for & Histogram

Format pliku: TeXiLaTeX

Sturges uses Sturges' formula, implicitly basing bin sizes on the range of the data
nelass scott uses Scatt's choice for a narmal distribution hased on the estimate ...
swn.r-project. orgfRArunk/srclibrary/grDevices/man/nclass. Rd

Package 'SpatialPack!

Format pliku: PDF/Adobe Acrobat

Jun 18, 2012 ... a single number giving the number of cells for the codispersion coeffic
default is 13. this argument is NULL Sturges' formula is used.
cran.r-project.orgfweb/packages/SpatialPack/SpatialPack. pdf

hist {graphics} | inside-R | A Community Site for R

53 method for class 'default’ hist({(x, breaks = "Sturges”, freq = NULL, probability = i
include. lowest = TRUE, right = TRUE, density = NULL, angle = 45, col ...

warwy inside-r.orgir-doc/graphics/hist

Package 'fdth'

Format pliku: PDF/Adobe Acrobat

Apr3, 2012 ... this case all necessary default values (breaks and right) (" Sturges” anc
FALSE respectivelly) will be used. It can be provided also: a) x and k ...
cran.r-project.orgfweb/packages/fdth/fdth. pdf

——  Histogram - Wikipedia, the free encyclopedia
LR Sturges' formula is derived from a binomial distribution and implicitly assc
Doane's formula is a modification of Sturges' formula which attempts to ir

en.wikipedia.org/wikifHistogram

Package ISDAR!

Format pliku: PDF/Adobe Acrobat

elemnent of vetortin vetorbdax. "SC" = Scott formula."ST" = Sturgesjt. Author(s). Ricar
de Almeida Gueiroz Filho <rjagfcin@gmail.comz, Roberta Andrade ...
cran.r-project.orgfweb/packages/SDA RASDA R pdf

The problerm with Sturges' rule for constructing histograms

Format pliku: PDF/Adobe Acrobat

Abstract Most statistical packages use Sturges’ rule (or an extension of it) for ...
oversmoothed histogrames, but Sturges' derivation of his rule has never been ...
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rebmix - The Comprehenzive R Archive Metwork
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The number of classes ranges from 14 (Sturges 1926) to. 200 corresponding to the RootN rule and function REBMIX is
called for the normal parametric ...

cran.r-project orgiweb/packagesirebmixdivignettas/rebrmiy pdf

Unsupenised and Supervised Propensity Scoring in "R

Format pliku: POF/Adobe Acrobat

UPSaltdd =- function(x, breaks="Sturges") print. UPSaltdd <- function(x). UPSnnltd <- function{humeclust) plot. UPSnnltd <-
function(x) print. UPSnnltd <- function(x) ...

cran.r-project. orgfweb/packages/USPSiignettes/USPSInR. pdf

03_From_Data_To_Grap.. - Parent Diractory - Free

%G symetry.plot =- function (0, main="Symetry plot", breaks="Sturges", ..
- median(i)) n < length(x) nn <- ceiling(n/2) ...

zoonek? free fAUNEAE_RO3_From_Data_To_Graphics txt

I % <- 0] lis.na(xd) | x <- sort(x) x <- abs(x

Erom Data to Graphics

Jan B, 2007 ... symetry.plot <- function (20, main="Symetry plot”, breaks="Sturges", ...) { x <- x0[ lis.na(x0) | ¥ <- sof(x)
% <- abs(x - median(x)) n <- length() nn ...

zoonek2.free fr/UNIA8_RA3 html

all the code - Free

w add=T, col="red", lwd=3, y=2) dev.off() png(file="g53.png", width=B00, height= B00) symetry.plot <- function (0,
main="Symetry plot", breaks="Sturges”,

zoonek2.free fUNEAE_Rig.R

nohup.out - Free

o wd=3, Ry=2) > dev.off]) null device 1 > > pngifile="gE3. png", width=600, height =600} > symetry.plot <- function (x0, +
main="Symetry plot”, + breaks="Sturges", ...

zoonek? free fr/UNIAE_R/HTML nohup.out
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Histograms and Density Plots

Creating a Graph Histograms
Density Plots You can create histograms with the function hist{x) where x is a numeric vector of values to be plotted,
Dot Plots The option freq=FALSE plots probability densities instead of frequencies. The option breaks= controls
Bar Plats the nurnber of bins,
Line Charts
e # simple Histogram
PleLharis hist{mtcarstmpg)
Boxplots
Scatter Plots —_—
click to wiew

# colored Histogram with pifferant wnumber of Bins
histgmtcarstmpg, breaks=12, col="rad")
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code riad8 for 2 3&% discount.
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# add a Mormal Curve (Thanks to Peter Dalgaard)
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fplot(density(sales), main="sprzedaz (Forbes 2000)")\

sprzedaz (Forbes 2000)
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cat(" $rednia sprzedaz [mld$]=",mean(sales),"\n",
"mediana sprzedazy [mld$]=",median(sales))

$rednia sprzedaz [m1d$]= 9.69701
mediana sprzedazy [ml1d$]= 4.365
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qqnorm(sales)
qqline(sales,col=2)

Normal @-Q Plot
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\sales.log <- 10g10(sales)\

hist(sales.log,prob=T,col="lightgreen")
lines(density(sales.log),col=2)

Histogram of sales.log
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sales.log

cat("SKALA LOGARYTMICZNA","\n", "$rednia sprzedaz [mld$]=",mean(sales.log),"\n",
"mediana sprzedazy [mld$]=",median(sales.log))

SKALA LOGARYTMICZNA
Srednia sprzedaz [m1d$]= 0.646992
mediana sprzedazy [ml1d$]= 0.639984
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sales.qq<-qqnorm(sales.log)
qqline(sales.log,col=2)

Normal @-Q Plot

Sample Quantiles

Theoretical Quantiles

cat("MEDIANA W SKALI ORYGINALNEJ" ,"\n",median(sales),"\n",
"POWROT ZE SKALI LOGARYTMICZNEJ","\n",10"median(sales.log))

MEDIANA W SKALI ORYGINALNEJ
4.365

POWROT ZE SKALI LOGARYTMICZNEJ]
4.364997

summary(Im(sales.qq$y~sales.qq$x))

call:
Im(formula = sales.qq$y ~ sales.qq$x)
Residuals:

Min 1@ Median 3Q Max

-0.79024 -0.02007 -0.00356 0.01685 0.19621

Coefficients:

Estimate std. Error t value Pr(>|t]|)
(Intercept) 0.6469920 0.0007160 903.6 <2e-16 ***
sales.qq$x 0.5334340 0.0007163 744.8 <2e-16 ***

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

Residual standard error: 0.03202 on 1998 degrees of freedom
Multiple R-squared: 0.9964, Adjusted R-squared: 0.9964
F-statistic: 5.547e+05 on 1 and 1998 DF, p-value: < 2.2e-16
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Rodzina przeksztalcen Boxa-Coxa

2 L
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library(MASS)
sales.bc<-boxcox(sales~sales)
sales.bc$x[which.max(sales.bc$y)]

-15000

log-Likelihood

-20000

-25000

[1] -0.02020202

Statystyczne modelowanie decyzji biznesowych
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‘ levels(category)

[1] "Aerospace & defense" "Banking"

[3] "Business services & supplies" "Capital goods"

[5] "Chemicals" "Conglomerates"

[7] "construction" "Consumer durables"

[9] "Diversified financials" "Drugs & biotechnology"

[11] "Food drink & tobacco™ "Food markets"

[13] "Health care equipment & services" "Hotels restaurants & Tleisure"
[15] "Household & personal products" "Insurance"

[17] "Materials" "Media"

[19] "oiTl & gas operations" "Retailing"

[21] "Semiconductors"” "Software & services"

[23] "Technology hardware & equipment” "Telecommunications services"
[25] "Trading companies" "Transportation"

[27] "utilities"

sales.Banking <- sales[category= ="Banking"]
sales.Insurance <- sales[category= ="Insurance"]

‘ cat(" banki",length(sales.Banking),"\n","ubezpieczenia",length(sales.Insurance))

banki 313
ubezpieczenia 112

dBanking <- density(sales.Banking)

dInsurance <- density(sales.Insurance)
plot(dBanking,lty=1,main="Banki i ubezpieczenia - sprzedaz")
lines(dInsurance,lty=2)
legend("topright",lty=1:2,legend=c("banki","ubezpieczenia"),bty="n")

Banki i ubezpieczenia - sprzedaz
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bi.qq <- qgplot(sales.Banking,sales.Insurance,main="QQ plot")

QaQ plot
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sales Banking

name[sales>80 & category= ="Banking"|

[1] "citigroup"

summary(Im(bi.qq$y~bi.qq$x))

call:
Im(formula = bi.qq$y ~ bi.qq$x)
Residuals:

Min 1Q Median 3Q Max
-40.926 -2.130 -0.918 0.982 22.510

Coefficients:
Estimate Std.
3.96172
1.41321

(Intercept)
bi.qgg$x

0.61679
0.04755

Signif. codes: 0 ‘***’ (0.001 **’

Error t value Pr(>|t])
6.423 3.51e-0Q9 #***
29.719

0.01 “*’ 0.05 °“.

< 26—16 et
0.1 ¢

Residual standard error: 5.873 on 110 degrees of freedom

Multiple R-squared: 0.8893,
F-statistic: 883.2 on 1 and 110 DF,

Adjusted R-squared: 0.8882

p-value: < 2.2e-16

Statystyczne modelowanie decyzji biznesowych
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salesB.bc<-boxcox(sales.Banking~sales.Banking)

log-Likelihood
-2000 1800 1600 1400 -1200

-2200

-2400

‘ salesB.bc$x[which.max(salesB.bc$y)]

[1] -0.3030303

Statystyczne modelowanie decyzji biznesowych
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salesl.bc <- boxcox(sales.Insurance~sales.Insurance)

log-Likelihood
-650 -B00 550 -500

=700

-750

-800
|

‘ salesl.bc$x[which.max(salesl.bc$y)]

[1] -0.1818182

Statystyczne modelowanie decyzji biznesowych
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sales.Blog <- log(sales.Banking)

sales.llog <- log(sales.Insurance)

dBankinglog <- density(sales.Blog)

dInsuranceLog <- density(sales.Ilog)
plot(dBankingLog,lty=1,main="skala logarytmiczna")
lines(dInsuranceLog,lty=2)
legend("topright",lty=1:2,legend=c("banki","ubezpieczenia"),bty="n")

skala logarytmiczna
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bilog.qq <- qqplot(sales.Blog,sales.llog,main="QQ plot, skala logarytmiczna")

QaQ plot, skala logarytmiczna
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| summary(Im(bilog.qq$y~bilog.qq$x))
call:
Im(formula = bilog.qq$y ~ bilog.qq$x)
Residuals:
Min 1@ Median 3Q Max
-0.59671 -0.08138 0.02436 0.11100 0.20260
Coefficients:
Estimate Std. Error t value Pr(>|t])
(Intercept) 1.21536 0.01526 79.67 <2e-16 ***
bilog.qq$x 0.83417 0.01022 81.58 <2e-16 ***
Signif. codes: 0 ‘***’ (0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.” 0.1 “ ’ 1

Residual standard error: 0.1421 on 110 degrees of freedom
Multiple R-squared: 0.9837, Adjusted R-squared: 0.9836
F-statistic: 6656 on 1 and 110 DF, p-value: < 2.2e-16

Statystyczne modelowanie decyzji biznesowych
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salesBlog.qq<-qgqnorm(sales.Blog, main="Banking")
qqline(sales.Blog,col=2)

Banking
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Theoretical Quantiles

‘ summary(Im(salesBlog.qq$y~salesBlog.qq$x))

call:
Im(formula = salesBlog.qq$y ~ salesBlog.qq$x)
Residuals:

Min 1@ Median 3Q Max

-0.36679 -0.28317 -0.08461 0.21483 1.78173

Coefficients: )
Estimate Std. Error t value Pr(>|t])

(Intercept) 0.70247 0.01900 36.97 <2e-16 ***
salesBlog.qq$x 1.25094 0.01904 65.70 <2e-16 ***
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.” 0.1 ¢

Residual standard error: 0.3362 on 311 degrees of freedom
Multiple R-squared: 0.9328, Adjusted R-squared: 0.9326
F-statistic: 4316 on 1 and 311 DF, p-value: < 2.2e-16

Statystyczne modelowanie decyzji biznesowych
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salesllog.qq<-qgqnorm(sales.llog, main="Insurance")
qqline(sales.Ilog,col=2)

Insurance

Sample Quantiles

| | 1 | 1
-2 -1 0 1 2

Theoretical Quantiles

‘ summary(Im(salesllog.qq$y~salesllog.qq$x))

call:
Im(formula = salesIlog.qq$y ~ salesIlog.qq$x)
Residuals:

Min 1@ Median 3Q Max

-0.25854 -0.10931 -0.05309 0.03546 0.67075

Coefficients: )
Estimate Std. Error t value Pr(>|t])

(Intercept) 1.80674 0.01749 103.33 <2e-16 **=*
salesIlog.qq$x 1.09499 0.01759 62.27 <2e-16 ***
Signif. codes: 0 ‘***’ 0.001 “**’ 0.01 ‘*’ 0.05 “.” 0.1 “ * 1

Residual standard error: 0.185 on 110 degrees of freedom
Multiple R-squared: 0.9724, Adjusted R-squared: 0.9722
F-statistic: 3877 on 1 and 110 DF, p-value: < 2.2e-16

Statystyczne modelowanie decyzji biznesowych 19
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shapiro.test(sales.Ilog)

Shapiro-wilk normality test

data: sales.Ilog
W = 0.9701, p-value = 0.01303

PARADOKS SZKEA POWIEKSZAJACEGO

shapiro.test(sales.Blog)

Shapiro-wilk normality test

data: sales.Blog
w = 0.9316, p-value = 8.237e-11

var.test(sales.Blog,sales.llog)

F test to compare two variances

data: sales.Blog and sales.Ilog
F = 1.3626, num df = 312, denom df = 111, p-value = 0.05714
alternative hypothesis: true ratio of variances is not equal to 1
95 percent confidence interval:
0.9905142 1.8323970
sample estimates:
ratio of variances
1.362628

t.test(sales.Blog,sales.llog, var.equal=T, paired=F)

Two Sample t-test

data: sales.Blog and sales.Ilog
t = -8.0323, df = 423, p-value = 9.599e-15
alternative hypothesis: true difference in means is not equal to 0
95 percent confidence interval:
-1.374499 -0.834045
sample estimates:
mean of x mean of y
0.7024724 1.8067445

c(exp(-1.374499),exp(-0.834045))

[1] 0.2529663 0.4342890

Statystyczne modelowanie decyzji biznesowych
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RELACJE MIEDZY ZMIENNYMI

Majatek (assets) i wysokoS¢ sprzedazy (sales)

summaryi(assets)

Min. 1st Qu. Median Mean 3rd Qu. Max.
0.270 4,025 9.345 34.040 22.790 1264.000

‘ plot(assets,sales)

sales
150 200 250
| | |

100
|

50

assets

1200

‘ name[assets>1200]

[1] "citigroup"

Statystyczne modelowanie decyzji biznesowych
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assets.bc <- boxcox(assets~assets)

log-Likelihood
-18000 -16000  -14000

-20000

-22000

-24000

‘ assets.bc$x[which.max(assets.bcSy)]

[1] -0.1818182

Statystyczne modelowanie decyzji biznesowych
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‘ assets.log <- loglO(assets)

holot(assets.log,sales.log)\
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assets log

lassets.Blog <- assets.log[category= ="Banking"]|

\assets.llog <- assets.log[category= ="Insurance”]\

holot(assets.Blog,sales.Blog)\

Statystyczne modelowanie decyzji biznesowych 23
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‘minmax <- function(x) c(min(x),max(x))‘

\minmax(assets.Blo g)\

[1] 0.7916906 3.1017574

\minmax(assets.llo g)\

[1] 0.3344538 2.9300520

\minmax(sales.Blo g)\

[1] -1.203973 4.550820

\minmax(sales.llo g)\

[1] -0.3856625 4.5734731

plot(assets.Blog, sales.Blog, xlim=c(0,3.5), ylim=c(-1.5,5), col=2,
xlab="assets[log]", ylab="sales[log]")

‘ points(assets.Ilog, sales.llog, col=3)

legend("bottomright", col=c(2,3), pch=c(1,1),
legend=c("banki","ubezpieczenia"), bty="n")
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