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R> set.seed(1234)
R> library("simPop")
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R> data("eusilcS", package = "simPop")
R> origData <- eusilcS
R> dim(origData)

[1] 11725 18

The number of households is:

R> length(unique(origData$db030))

[1] 4641
Cﬂugs)'!a.f‘m.:fsaoawlﬁﬁld)wﬁ}1¢w5&;@wﬁWL?)LJ)WQW
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Figure 1: Workflow for simulating the population.
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R> inp <- specifylnput(origData, hhid = "db030", hhsize = "hsize",
+ strata = "db040", weight = "rb050")

A summary of the content of this ‘dataObj’ object is displayed using the print method.
R> print(inp)

survey sample of size 11725 x 19
Selected important variables:
household ID: db030
personal ID: pid
variable household size: hsize
sampling weight: rb050
strata: db040

Aig0s (gl S 7-3
L5L:bJ5 Fo A P s Xgd o0 oolazul 5999 u‘y.c FYRPLY 6‘439“’3 L@oo‘oﬁ) 45| uaj.‘) L
& 5 (IPF) (6,15 conlis 39, 51 osliial b 1) (sligms (slagys ailosts opdlS (s Lot pu
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el 00U 00l

35




R> data("totalsRG", package = "simPop")
R> print(totalsRG)

rb090 db040 Freq
1 male Burgenland 140436
2 female Burgenland 146980
3 male Carinthia 270084
4 female Carinthia 285797
5 male Lower Austria 797398
6 female Lower Austria 828087
7
8
9

male Salzburg 702539
female Salzburg 722883
male Styria 259595

10 female Styria 274675
11  male Tyrol 595842
12 female Tyrol 619404

13 male Upper Austria 353910
14 female Upper Austria 368128
15 male Vienna 8505896
16 female Vienna 916150
17  male Vorarlberg 184939
18 female Vorarlberg 190343

or as a n-dimensional table (in this example, a 2-dimensional table).

R> data("totalsRGtab", package = "simPop")
R> print(totalsRGtab)

1 db040

2 rb090 Burgenland Carinthia Lower Austria Salzburg Styria Tyrol
3 female 146980 285797 828087 722883 274675 619404
4 male 140436 270084 797398 702539 259595 595842
5 db040

6 rb090 Upper Austria Vienna Vorarlberg

7 368128 916150 190343

8 353910 850596 184939

R> totalsRG$Freq <- totalsRG$Freq / 100

R> totalsRGtab <- totalsRGtab / 100

R> weights.df <- calibSample(inp, totalsRG)

R> weights.tab <- calibSample(inp, totalsRGtab)
R> identical(weights.df, weights.tab)

[1] TRUE

The resulting calibrated weights are added to the ‘simPopObj’ object inp using function
addWeights().

R> addWeights(inp) <- calibSample(inp, totalsRGtab)
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R> synthP <- simStructure(data = inp, method = "direct",
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basicHHvars = c("age", "rb090", "db040"))
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R> synthP <- simCategorical (synthP, additional = c("pl030", "pb220a"),
+ method = "multinom", nr_cpus = 1)
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R> print(synthP)

synthetic population of size
850567 x 9

build from a sample of size
11725 x 19

variables in the population:
db030,hsize,age,rb0980,db040,pid,weight,pl030,pb220a
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R> censusInfo <- eusilcS[, c("age", "rb090", "pl030")]
pl030 is a variable with seven possible categories.

R> stat <- as.numeric(levels(censusInfo$pl030))
R> stat

[1] 1234567

We generate the conditional probabilities of these categories conditional on age and gender
(variable rb090):

R> tabl <- prop.table(table(censusInfo))
R> probs <- reshape2::dcast(as.data.frame(tabl),
+ formula = rb090 + age ~ pl030, value.var = "Freq")

IS sl s sl ! Jolis probs y.sce «1b090 o 5 e polio 5l cuS 5 0 sy

g oo 03l Hlid gl sl 4 b e Sledbl dwlol jo .l PIO30 yusio 4y gy e diw, G

R> pop <- subset(eusilcS, eusilcS$db030 == 1, select = c("age", "rb090"))
R> pop
age 1rb090

9202 T2 male
9203 66 female

sniaisld by Jlaxst Sulul 55 9TH090 iiie g o 4 455 L | golatil Condg munlss o Lo
2 L, probs g pop = i g0 Wb lal el sal ools las 55 a8 0 a5 jeb yles puiS (5 S Aiges
S5 5,8 0 6l lgiis plesl cnl a5l ey oS plésl Ku0SG LTD090 5 s (o iie ol
ooy j3 odlples] glaools o gSTas bbb slo sl a4y ax g5 b goladl consg sl lado

0,5 (6 S dgad Al

R> pop <- merge(pop, probs, all.x = TRUE)

R> pop$status <- sapply(1:nrow(pop), function(x) {

+ pp <- poplx, -c(1:2)]

+ ifelse(all(pp == 0), NA, sample(stat, 1, prob = pp))
+ 3}

R> pop <- popl, c("age", "rb090", "status")]

R> pop

age 1rb090 status
1 66 female 7
2 72 male 5
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R> data("eusilcS", package = "simPop")
R> inp <- specifyInput(data = eusilcS, hhid = "db030", hhsize = "hsize",
+ strata = "db040", weight = "db090")
R> synthRec <- simStructure(data = inp, method = "direct",
+ basicHHvars = c("age", "rb090"))

R> synthRec <- simCategorical(synthRec, additiomal = "pl030",
+ method = "distribution", nr_cpus = 1)
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R> synthP <- simContinuous(synthP, additional = "netIncome", upper = 200000,
+ equidist = FALSE, imputeMissings = FALSE, nr_cpus = 1)

g Sloas iy a5 B aiesgwl G bl a5 Sl )0 4 bgsye polie « EU-SILC slaosls ;o
sdieS (ools loxe 4 paite (plJlo 16 55 danals (ol copl b 05,05 ol yo JLo 16 55 ol 8
@ odieS polie wlas! cSIMPOpOb)s i 5l Sledbl zl izl b )15 ol ogd o a8 )5 a5 o
S90Sy e ;o Jo 16 55 anlr i cnl & 058 00 plonl 5B (il 5 seiie ()

A dalgss Bl wisS e 0,900 1y 5VL 5 Jlo 16 51,81 alls el s aS

R> ageinc <- pop(synthP, var = c("age", "netIncome"))
R> ageinc$age <- as.numeric(as.character(ageinc$age))

R> ageinc[age < 16, netIncome := NA]
R> pop(synthP, var = "netIncome") <- ageinc$netIncome

ool g 08 eolaiul glad> yo 50 (yguw )5, Jow g, 5l Olgi oo sl Jow 5l eolaiul sloa
Dy ez 5 O ge 4 oS (>

R> synthP <- SimContinuous(synthP, additional = "netIncome", method = "lm",
+ nr_cpus = 1)
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R>
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+

Laddgo g jlwams 7-7

slee priias O jg0d Ygora 53,5 Al sl 4 by e Sledbl gl (sla e )l o
zlmel (el iz polio 4 by o Sledlbl 5l Jlio s1) Koo (sla psio 5l aSh g oo
S5 o] glaadlge 4y lgioe 1y Conl 00l adgi esran Sjgon o dlusn pite Sy 05 o0
g oo oslaiwl SImComponents w5l jskaie cpl gl p 0,5
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Glgils Lsle Jold cgias slaosls (puoren 0gd SIS Cowl )13 aS wiis 6 pxie sloadlhe
Ol el 55 0550 55 098 e ()T (sl 4 Sl 13 45 (Gl yeiie g cslat; sla i
csimStructure solgs 5l oolazwl b 5 iy a5 &loads 0,53 SIMPOPODj IS 51 ol jo Sledlol
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sIncome <- manageSimPopObj(synthP, var
sWeight <- manageSimPopObj (synthP, var = "rb050", sample = TRUE)
pIncome <- manageSimPopObj(synthP, var = "netIncome")
breaks <- getBreaks(x = sIncome, w = sWeight, upper = Inf,

equidist = FALSE)
synthP <- manageSimPopUbj (synthP, var = "netIncomeCat",

sample = TRUE, set = TRUE, values = getCat(x = sIncome, breaks))
synthP <- manageSimPopUbj (synthP, var = "netIncomeCat",

sample = FALSE, set = TRUE, values = getCat(x = pIncome, breaks))

"netIncome", sample = TRUE)

oS oo ol ) LAl wel o sladdlie )5S
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R> synthP <- simComponents(simPopObj = synthP, total = "netIncome",

+ components = c("py010n", "py050n", "py090n", "py100n", "py110n",
"py120n", "pyl30n", "pyl140n"), conditional = c("netIncomeCat", "pl030"),
+ replaceEmpty = "sequential"”, seed = 1)

+

@ daly sleadlie 4 by e sl aie 0o oo Hlis 4 oS o 0l |, otan dnsl> Sl
iloas 0433 QT

synthetic population of size
85057 x 19

build from a sample of size
117256 x 20

variables in the population:
db030,hsize,age,rb090,db040,pid,weight,pl030,pb220a,netIncomeCat ,netIncome,
py010n,py050n,py090n,py100n,py110n,pyl120n,py130n, pyl40n
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90 &l (tspatialHH sl sl )
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R> simulate_districts <- function(inp) {

hhid <- "db030"

region <- "db040"

a <- inp[!duplicated(inp[, hhid]), c(hhid, region)]

spl <- split(a, al, region])

regions <- unique(inp[, region])

tmpres <- lapply(1:length(spl), function(x) {
codes <- paste(x, 1:sample(10:90, 1), sep = "")
spl[[x]]$district <- sample(codes, nrow(spl[[x]]), replace
spl[[x]]

TRUE)

+ o+ + o+ o+ o+ o+ 4+

)

tmpres <- do.call("rbind", tmpres)

tmpres <- tmpres[, -2]

out <- merge(inp, tmpres, by.x = hhid, by.y = hhid, all.x = TRUE)
invisible (out)

+ + + + + 4+

¥

R> data("eusilcS", package = "simPop")
R> census <- simulate_districts(eusilcS)
R> head(table(census$district))

11 110 111 112 113 114
20 6 9 19 45 28
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.ol (district) =L 4 (db040) dilaie S5 4 ba,lgils
R> tabHH <- as.data.frame(xtabs(rb050 ~ db040 + district,
+ data = census[!duplicated(census$db030), 1))

R> tabP <- as.data.frame(xtabs(rb050 ~ db040 + district, data = census))
R> colnames(tabP) <- colnames(tabHH) <- c("db040", "district", "Freq")

oolainl 8,90 Laias drol> oolodcgoms 4 AISHICt s 10938] (5l (699,5 loxe 4 Jolam oyl
Sl 5ks (699,9 Glsie 4 ‘SIMPopOb)” (WS 31 - & S 4 simInitSpatial xb 06,5 o )3
Blol cgrac drol> a4 | diStrict ,xie g ouls |2l ddaie o glp Sl &jg0d anl 3 oyl

Gy ooz AT o & oS o) WS oo

R> synthP <- simInitSpatial (synthP, additional = "district",
+ region = "db040", tspatialHH = tabHH, tspatialP = tabP)
R> head(popData(synthP), 2)

db030 hsize age rb090 db040 pid weight pl030 pb220a
1: 1 1 53 female Burgenland 1.1 1 7 AT
: 2 1 37 male Burgenland 2.1 1 1 AT
netIncomeCat netIncome py0l0n pyOS50n py090n py100n  py110n
1 (0,657] 174.1431 0.00 174.1431 0 0 0.000
: (1.79e+04,2.35e+04] 19598.5668 15441.29  0.0000 0 0 4157.273
py120n py130n py140n district
13 0 0 0 19
2: 0 0 0 119
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R> census <- simStructure(data = inp, method = "direct",

+ basicHHvars = c("age", "rb090", "db040"))

R> census <- simCategorical (census, additional = c("pl030", "pb220a"),
+ method = "multinom", nr_ cpus = 1)

We add these margins to our object synthP:

R> census <- data.frame(popData(census))

R> margins <- as.data.frame(xtabs(~ db040 + rb090 + pl030, data = census))
R> margins$Freq <- as.numeric(margins$Freq)

R> synthP <- addKnownMargins (synthP, margins)

We then calibrate to these margins using SA with calibPop().

R> synthPadj <- calibPop(synthP, split = "db040", temp = 1,
+ eps.factor = 0.00005, maxiter = 200, temp.cooldown = 0.975,
+ factor.cooldown = 0.85, min.temp = 0.001, verbose = TRUE, nr_cpus = 1)

6l Vsons a5 ol lowbrs a5 5 a0 Jhews 60113 (00 (6 5ludecds sarass) SA s Sus,
Sl b ogh oo ad )5 T waslin i ws Sls U oo wz Jold (S5 slaoslsacgome
Gl o, o8l bl eolazwl ISl oo @3, SIMPOP ais jo a5 gloadaigy jlwosls (J>
S (oo wal 2 |y S sleeslsacgecs

& y904 (CPU) sasslo s sladins slasd g 098 o0 428,500 (5jlae Slawlxo 5l (o ,o1 ol 5o
&lp) Al 0o S astin |y gyl slaws ciws jebas 5 IS aSST Ko g o 00ls Lauseis [Sogs
(95 ax> 0 CaliDPOP ab slosaly 4y iy SlSi>

Sloillh 4 a5 alee B Nob lias dralne ooy dasilotingy (] 057
asol> yo ol 3l olass « SARD 65! gl 2l 5l ol daugs e (SU5,l 8l ] dinly s o]
S b et )ss cnl szt sham 5 8 golasl cundy 5 Coir it SIS 4 ) (s5ran

g oo gl Pl eaias aasl> g 28l axcl> glaools (gl 5 o

R> pop <- data.frame(popData(synthP))
R> popadj <- data.frame(popData(synthPadj))
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Ayl Dglas  o28ly dsel> olae b ooaio IS e slaosls (o daral> yolde a5 0au oo

S so yrie (Aly dnalz g (egian dnalx G JolS Bolla 4 4 SA o8l sl 5] e Lol

380 Gudal 0 ygmwl pJIS AT 8 ise 31 Sl a5 (tab.afterSA L tab.census Jgox awolie)
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R> tab.census <- ftable(census[, c("rb090", "db040", "pl030")])
R> tab_afterSA <- ftable(popadj[, c("rb090", "db040", "pl030")])
R> tab.census - tab_afterSA

rb090
male

female

db040
Burgenland
Carinthia
Lower Austria
Salzburg
Styria

Tyrol

Upper Austria
Vienna
Vorarlberg
Burgenland
Carinthia
Lower Austria
Salzburg
Styria

Tyrol

Upper Austria
Vienna
Vorarlberg

p1030

1 2 3 4 5 6 T

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0
-1 0 -1 0 -100 -8 -5
517 26 70 0 627 12 4
-1 -3 0 0 0 0 -1
424 33 11 0 762 1 0
0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0
-241 =73 =20 0 -1818 -9 -171
248 163 2 1 892 0 380
0 -1 0 0 =553 0 0
88 229 4 0 991 4 356
0 0 0 0 0 0 0

0 0 0 0 0 0 0
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R> dat <- data.frame (sampleData(synthP))
R> tableWt(dat$pl030, weights = dat$rb050)

1 2 3 4 5 6 7
31320 6250 3010 4238 18425 853 6527
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Figure 2: Mosaic plots of gender, region and household size.

R> table(popData(synthP)$pl030)

1 2 3 4 5 6 7
33381 6385 3113 16299 18356 925 6588
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R> tab <- spTable(synthP, select = c("rb090", "db040", "hsize"))
R> spMosaic(tab, labeling = labeling border (abbreviate = c(db040 = TRUE)))
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R> tab <- spTable(synthP, select = c("rb090", "pl030"))
R> spMosaic(tab, method = "color")
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Figure 3: Colored mosaic plot of gender and economie status.
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Figure 4: Cumulative distribution functions of personal net income. For better visibility, only
the main parts of the data are shown.

original sample population.

R> spCdfplot (synthP, "netIncome", cond = "rb090", layout = c(1, 2))
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R> spBwplot (synthP, x = "netIncome", cond = "rb090", layout = c(1, 2))
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R> spCdfplot (synthP, "netIncome", cond = "db040", layout = c(3, 3))
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Figure 5: Box plots of personal net income. Extreme values are omitted.
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Figure 6: CDF of personal net income showing main parts of the data only.
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Figure 7: Regression coefficients of the original survey including confidence intervals and the
corresponding coefficients from the synthetic population.
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