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1. BblbOp gaHHbIX

https://vincentarelbundock.github.io/Rdatasets/datasets.html (https://vincentarelbundock.github.io/Rdatasets/datasets.html)
- 3[1eCb €CTb MHOXXeCTBO Pa3HbIX 4AaTaceToB C onvMcaHneM. [pu 3ToM MOXHO NpeaBapuUTENbHO NOCMOTPETL Ha KONMYEeCTBO
HabrogeHn, KONMYEeCTBO NPU3HAKOB, CKOMBKO N3 HUX ABMAKTCA hakTopamu 1 T.4.

2. CunTbiBaHME U NPOCMOTP

df <- read.csv(file = "Angell.csv", header = TRUE) #CkaumBaeM CSV, COXPaHSIEM B IAINKYy, I'I€ JIEXUT
r markdown ¥ CUMTEIBAEM JaHHEIE.

head (df) #Head () IloxasrBaeT HEpPBEE MECTEHL CTPOK HAHHEBIX .

#4 X moral hetero mobility region
## 1 Rochester 19.0 20.6 15.0 E
#+ 2 Syracuse 17.0 15.6 20.2 E
## 3 Worcester 16.4 22.1 13.6 E
## 4 Erie 16.2 14.0 14.8 E
## 5 Milwaukee 15.8 17.4 17.6 MW
## 6 Bridgeport 15.3 27.9 17.5 E

3. OnucaHne gaHHbIX

PaccmartpuBaemble gaHHble cogepkaT pasnnyHyto nHgopmaumio o 43 ropogax B AMepuke okono 1950r. moral - Moral
integration - Composite of crime rate and welfare expenditures hetero - Ethnic Heterogenity - From percentages of
nonwhite and foreign-born white residents mobility - Geographic Mobility - From percentages of residents moving into and
out of the city region - A factor with levels: E Northeast; MW Midwest; S Southeast; W West.

4. Tunbl NPU3HAKOB

moral - konu4ecTBeHHbIN hetero - konnyecTBeHHbIM mobility - KoNUYeCcTBEHHbIN region - Ka4eCTBEHHbIN

library (plyr) #nogkiouaeT 6mubiamorTerky plyr, B KOTOpPO¥M ecTb QyHKILMS count, crposmas Tabjmiy 4YacTo
T
sapply(df[,2:5], function(x) max (count (x)$freq)) #cumraer CKOJILKO paz BCTpeYaeTCs MOma y KaxIoTr

O IIpM3HAakKa

## moral hetero mobility region
#4 2 1 2 14

M3 Tabnuubl Bbille MOXEM 3aKMounTb, 4TO hetero - abcontoTHO HeNpepbIBHbIN NPU3HaK. Kpome Toro, MoXXem cuyntatb, YTo
moral n mobility 6nunxke K HenpepbIBHbIM MpU3HaKaMm.

5. lNopsaakoBbie NpU3HaKK


https://vincentarelbundock.github.io/Rdatasets/datasets.html

3pecb HeobxoaMMO NPOBEPUTL COOTBETCTBUE TEKCTOBLIX METOK NOPSAKOBOIO NpU3Haka (eCcnv Takme UCNonb3oBaHbl) MX
€CTeCTBEHHOMY MOPSIAKY.
B naHHOM gaTaceTe Takux Npu3HaKOB HET.

6. Matrix plot, outliers, etc.

panel.hist <- function(x, ...) #QyHKIMS pucywomas I'MCTOr'paMMy, OpergaraeMass B help'e ¢yHKImMM pail
rs
{
usr <- par("usr"); on.exit (par(usr))
par (usr = c(usr[l:2], 0, 1.5) )
h <- hist(x, plot = FALSE)
breaks <- hS$breaks; nB <- length (breaks)
y <- hS$counts; y <- y/max(y)
rect (breaks[-nB], 0, breaks[-1], y, col = "cyan", ...)
}
pairs(df[,2:5], diag.panel = panel.hist) #pmcyer matrix plot mgns 2-5 cromnbra maracera df c rucT

orpamMMamMy Ha IOraroHAajJin
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/. CAMMETPUYHOCTb pacnpeneneHun.

W3 maTtpukc nnota BUAHO, YTO pacnpeneneHue hetero - cnbHO HECUMMETPUYHOE C XBOCTOM BMPaBo, MOITOMY
nponorapucMMpyeM ero 1 NoCTPOUM 3aHOTO MaTPUKC NIOT.

dfl <- df #CoxpaHsem paracer
dfl[, 3] <- log(df[3]) #JlorapupMmmpyeMm Opm3HAK, CTOSUMI B TPETHEM CTOJOLE

pairs(dfl[,2:5], diag.panel = panel.hist) #llepeprcoBEBaeM MaTPUKC IJIOT
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8. Aytnaepebl

B naHHom cnyyae Ha ogHom ckaTtTepnnote (hetero & moral) BuaHa nuHenHasi 3aBUCMMOCTb, HE UMEIOLLLAas ayTriaepoBs
OTHOCUTENBHO Hee. Ha ckatTepnnoTe (mobility & hetero) oTcyTcTBYET 3aBUCMMOCTb U, COOTBETCTBEHHO, ayTnaepbl. Ha
(moral & mobility) Takke NnMHenHasa 3aBMCMMOCTb, HO BMECTO ayTriaepoB HabnogaeTcsa ckopee HeO4HOPO4HOCTb.

9. HeogHopogHocTH

mycol <- c("red", "forestgreen", "gold", "dodgerblue") #3amaemM packKpacky

pairs(dfl[,2:4], col = mycol[dfl$region], pch = c(1l:4) [dfl$region], oma = c(3,3,3,10), cex = 1.

5)

#col - oTBewvaeT 3a packpacky, pch - 3a ¢opMmy Touek, oma - 3a& OTCTYNDE OT KpaeB, Cex — 3a pasMep
TOYEeK.

par (xpd = TRUE) #YcTaHaBiIMBAET HapaMeTphl, NO3BOJISNIME HAPMUCOBATE CHOpPaBa OT KapTHUHKMU JIETeHHy 060

BHAUYEHU

legend (0.9, 0.5, levels(dflSregion), fill = mycol) #llokal3kBaeT JIET'€HIY CHOPaBa OT MATPUKC ILJIOTA
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10. MaTtpukc nnoT 1 ayTtnaepbl 4n4a otaenbHom
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pairs(dfl[dfl$region == 'S',2:4])
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dflo <- dfl #coxpaunsem nparacer
dflo[38,]
pairs(dflo[dfloSregion ==

<- NA #ymansgeMm ayTjaep OTHOCHUTEJLHO JIMHEMHOM 3aBUCHUMOCTM Mexnay hetero m mobility

'S',2:4]1) #nepepucoOBEBaeM MaTPUKC IJIOT

30 32 34 36 38 40 42 44

[=] [=]
[s]
o o oy
o (=]
o o o o )
moral ~
[=] [{s]
o o o o o o
0 <
- = o ol
o~ _|o © © o
(l'. = [ [
| o © oo
[os] o o o
] . hetero .
+ o
(o]
. [=] o
o ] o
™
o] o
0 2
=] =]
(=)
o o g =
8 ° o mobility P
° Q
(3]
o o o
e 90 o & n
I R e e e = T T T T o
4 5 6 7 8 9 10 25 30 35 40 45
summary (df)
4 X moral hetero mobility region
## Akron 1 Min. : 4.20 Min. :10.60 Min. :12.10 E : 9
## Atlanta 1 1st Qu.: 8.70 Ist Qu.:16.90 1st Qu.:19.45 MW:14
## Baltimore 1 Median :11.10 Median :23.70 Median :25.90 S :14
## Birmingham: 1 Mean :11.20 Mean :31.37 Mean :27.60 W : 6
## Bridgeport: 1 3rd Qu.:13.95 3rd Qu.:39.00 3rd Qu.:34.80
## Buffalo 1 Max. :19.00 Max. :84.50 Max. :49.80
## (Other) 37
summary (dfl)
#3F X moral hetero mobility region
## Akron 1 Min. : 4.20 Min. :2.361 Min. :12.10 E : 9
## Atlanta 1 Ist Qu.: 8.70 l1st Qu.:2.827 1st Qu.:19.45 MW:14
## Baltimore 1 Median :11.10 Median :3.165 Median :25.90 S :14
## Birmingham: 1 Mean :11.20 Mean :3.267 Mean :27.60 W : 6
## Bridgeport: 1 3rd Qu.:13.95 3rd Qu.:3.663 3rd Qu.:34.80
## Buffalo 1 Max. :19.00 Max. :4.437 Max. :49.80
## (Other) 137



library (fBasics)

## Loading required package:

## Loading required package:

colSkewness (dfl[,2:4])

i

## -0.01846484

colKurtosis (dfl[,2:4])

##

## -0.8097116 -0.9406462

2.1 Bblbop KaTteropusytoLlen

B kauecTtBe KaTeropmsyroulero rnpmn3Haka BO3bMem region. CpaBHVIBaTb 6y/:1eM LUeHTpalnbHbl€ WITATbl N FOr0-BOCTOYHbIN

hetero
0.41254605

moral

moral hetero

timeDate

timeSeries

#KOBDOUIIMEHT acCruMe TP

mobility

0.39774260

#KosdduimeHT sKCIIecca

mobility
-0.8028643

nepemMeHHoU

PErVOH, Kak umetoLmMe HanbornbLuee KonmdecTBo HabnogeHni (14 n 13, COOTBETCTBEHHO).

2.2 Boxplot

library (dplyr)

##
#4#

##
##
##

#
##
##
##

#4
##
##

##
##
##

Attaching package:

The

The

The

The

following objects are

filter, lag

following objects are

arrange, count, desc,

summarize

following objects are

filter, lag

following objects are

intersect, setdiff,

'dplyr!

setequal,

masked from 'package:timeSeries':

masked from 'package:plyr':

failwith, id, mutate, rename, summarise,

masked from 'package:stats':

masked from 'package:base':

union



dfcomp <- dflo %>% filter(region == "S" | region == "MW")

dfcomp$Sregion <- factor (dfcompS$region)

boxplot (moral ~ region, data = dfcomp, col = c("forestgreen", "gold"), main = "Moral Integratio
n", xlab = "Region")

legend ("topright", levels (dfcompS$region), fill = c("forestgreen", "gold"))

Moral Integration
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boxplot (hetero ~ region, data = dfcomp, col = c("forestgreen", "gold"), main = "Ethnic Heteroge

nity", xlab = "Region")
legend ("topright", levels (dfcomp$region), fill = c("forestgreen", "gold"))



Ethnic Heterogenity
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boxplot (mobility ~ region, data = dfcomp, col = c("forestgreen", "gold"), main = "Geographic Mo
bility", xlab = "Region")
legend ("topright", levels (dfcompS$Sregion), fill = c("forestgreen", "gold"))
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2.3 HopmanbHOCTb Npu3HaKkoB

sapply (dfcomp[,2:4], function (x) {
ggnorm (x)
qgline (x) })
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Normal Q-Q Plot

Theoretical Quantiles

Normal Q-Q Plot

Theoretical Quantiles

Normal Q-Q Plot
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Theoretical Quantiles

## Smoral

## NULL

##

## Shetero
## NULL

##

## Smobility
## NULL

shapiro.test (dfcomp$moral)

4

## Shapiro-Wilk normality test
##

## data: dfcompS$Smoral

## W = 0.96495, p-value = 0.4754

shapiro.test (dfcomp$Smobility)

##

## Shapiro-Wilk normality test
##

## data: dfcompSmobility

## W = 0.93886, p-value = 0.1142

2.4 t-test, kputepmn MaHHa-YUTHH
t.test (moral ~ region, data = dfcomp)S$p.value #show only p-value
## [1] 2.062762e-05

t.test (hetero ~ region, data = dfcomp)



##
## Welch Two Sample t-test

H#
## data: hetero by region
## t = -5.3758, df = 23.917, p-value = 1.628e-05

## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:

## -1.249586 -0.556182

## sample estimates:

## mean in group MW mean in group S

## 2.999347 3.902231

t.test (mobility ~ region, data = dfcomp)

##

## Welch Two Sample t-test

#4

## data: mobility by region

## t = -2.5619, df = 24.245, p-value = 0.01704
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:

## -13.366225 -1.442566

## sample estimates:

## mean in group MW mean in group S

#4# 26.05714 33.46154

wilcox.test (mobility ~ region, data = dfcomp)

##

## Wilcoxon rank sum test

##

## data: mobility by region

## W = 36, p-value = 0.006618

## alternative hypothesis: true location shift is not equal to 0

2.5 Kputepun Konmoroposa-CmupHoBa

ks.test (dfcomp[dfcomp$Sregion == "S",4], dfcomp[dfcomp$Sregion == "MW", 41])

4

## Two-sample Kolmogorov-Smirnov test

##

## data: dfcomp[dfcompS$Sregion == "S", 4] and dfcomp[dfcompSregion == "MW", 4]

## D = 0.57143, p-value = 0.009595
## alternative hypothesis: two-sided



