NB!: Jeg fikk ikke lastet opp .R filen, og har derfor brukt bilder slik det kan konventers som en .pdf fil.

aksjer reaa. csvl(  Likonaxsier.c , header
dec

sumnary aksjer
oksjersva

aksjeriSecurity

aksjerZd cksjeriaksjeriSecurityType
agksjer rownd( aksjerd
gksjerisecurityType

aksjersSecurityID gs . numericles. character oksjersSecurt tylD

aksjerilast as.numericas . characteri aksjertiast

oksjer AdiLast ags.numericias.characteriassjeriAdjiast
oksjeriSharesissued as.nunericias.characteriaksjeriShar
cksjer CompanyiD as.numeric as, character| aksjersConponylD

oksjer aksjer ‘ils.nalaksjerilast),

oksjer'last y
SharesIssued




aksjer aksjer! 'is.nalaksjeriLast ),

aksjer aksjeriaksjeriLast \
aksjer aksjeriaksjeriSharesIssued

aksjeriDate as.DatelaksjeriDate, formate
year seqlas.Date( "Z

year year

gksjeriDate.aux cut(aksjeriDate, year, right

aksjeriDate
aksjeriDate.aux

| as.numerici aksjeriDate.aux
aksjersDate.aux year |1

aksjersDate

aksjeriDate.qux

hum aggregate(aksjeriSecurityID, list(aksjeriDate.aux, aksjeriSecurityID), length
head num. numsx .

aksjer aksjeriorder({aksjeriSecurityID, aksjersiDate),

aksjersirow L:nrow(aksjer

rows aggregate{aksjerirow, list(aksjeriDate.aux, aksjeriSecurityID), max
aksjer aksjer|rowssx,

aksjerirow

aksjersdelta.t as.numericiaksjeriDate.aux - aksjeriDate
summaryaksjeridelta.t

aksjer aksjeriaksjeridelta.t

aksjeridelta.t




aksjeriDate aksjeriDate.aux
aksjersDate.aux ‘

aksjeribDate.aux?Z cut(aksjeribate, year, right

aksjeriDate| 1
aksjeriDate.aux2

i as.numericfaksjeriDate.aux2)
aksjersDate.aux?2 yearii

aksjeriDate
aksjeriDate.aux?

aksjer aksjerforderiaksjeriSecurityID, aksjeriDate.auxZ),
aksjer unlist(tapply(aksjeriAdjLast, aksjeriSecurityID,

iCv) clvi-1]/vi-length(v

aksjerl® aksjer!; c("
names{aksjerl® C

aksjer left_join(aksjer, aksjerl®, by

aksjersiR.x
aksjeriDate,aux2

namescaksjer ‘Date”, "SecurityID",

Tl Ta ek

aksjer aksjer! 1s.naCaksjeriR),

aksjer aksjer!order(aksjeriSecurityID, aksjeriDate),
aksjeridelta.t unlist(tapply(aksjeriDate, list(aksjeriSecuritylD),
fFu v) clas.numericidiff{v)), NA




summary(aksjeridelta.t
summary(aksjeriR)

aksjer aksjer: !is.nalaksjeridelta.t),
aksjer aksjeriaksjeridelta.t .
aksjeridelta.t

nrow( aksjer

aksjersR squish(aksjeriR, quantilelaksjeriR, ¢
summarycaksjeriR
aksjeriMarketCap aksjeriLast * aksjeriSharesIssued’l

aksjer aksjer| aksjeriMarketCap 0@

jcaen

databehandlingl rbindiaksjer
nrow( databehandlingl

summary( databehandlingl
databehandlinglsV9

head( databehandlingl

databehandlingliDate as.Date(databehandlingliDate, formate




databehandling2® databehandling?Z| databehandlingZ:iSecurityType

databehandling3 rbind{ databehandling2®, databehandlingZl
databehandlingl@ rbind{databehandlingZ@, databehandlingZl
databehandlingl5 rbind{ databehandlingZ@, databehandlingll

databehandlingl55SecurityID as.numericias.character(databehandlingl@sSecuritylID
databehandlinglSilast as.numericias.characteridatabehandlingl@ilLast
databehandlingl5iAdjLast as .numericias.character(databehandlingi@$AdjLast
databehandlingl55SharesIssued as.numeric{as.characteridatabehandlingl@iSharesIssued)
databehandlingl5:CompanyID as.numericlas.character(databehandlingl®@’CompanyID

databehandlingl@:iSecurityID as.numeric(as.character(databehandlingl@:SecurityID
databehandlingl@slast as.numericias.character{databehandlingl@sLast
databehandlingl@iAdjLast as.numericias.character(databehandlingl@sAdjLast
databehandlingl@:SharesIssued as.numeric{as.characteridatabehandlingi@iSharesIssued
databehandlingl®:CompanyID as.numeric(as.character(databehandlingl®iCompanylD

uniqueidatabenandlingl@iSecurityID )1 ntal ksjer
databehandlingl6 databehandlingl@ databehandlingl@iSharesIssued

overssiktstabell_nakkeltall_prefilter databehandlingl@
select("AdjLast","SharesIssued"”, "Last")
describe( ., na.rm -, skew E, quant = c(@ S

databehandlingll databehandlingl@
databehandlingll databehandling3| databehandlingliilagst
databehandling3iSecurityType

databehandling35SecurityID as.numerici(as.character(databehandling3$SecurityID
databehandling3slast as.numericias.character(databehandling3ilLast
databehandling3iAdjLast as.numericias.character(databehandling3iAdjLast
databehandling3iSharesIssued as.humeric(as.character(databehandling3iSharesIssued
databehandling3*CompanyID as.numericias.character(databehandling3iCompanyID




A

databehandling3
databehandling3

databehandling3
databehandling3

year

year year

databehandling3:

databehandling3
databehandling3

i as.numeric

databehandling3

databehandling3®

databehandling3

num

numl
head{ num numsx

databehandling3
databehandling3
rows
databehandling3

seqias.Date("Z2000-01-01"),

datgbehandling3! !is.naldatabehandling3iLast),
databehandling3| !is.na(databehandling3fAdjLast ),

databehandling3| databehandling3ilast ;
databehandling3| databehandling3sSharesIssued

as .Date( "2020-01-01" ), by

Date.aux cut(databehandling3sDate, year, right

Date
Date.aux

databehandling3:Date.aux )
Date.aux year|i

Date
Date.aux

aggregate(databehandling3iSecurityID, list(databehandling3iDate.aux, databehandling3iSecurityID), Llength

num: num=x

databehandling3|order(databehandling33SecurityID, databehandling3iDate),

row | ‘nrow( databehandling3

aggregate(databehandling3irow, list(databehandling3iDate.aux, databehandling3iSecurityID), max

databehandling3| rowsix,



databehandling3irow
databehandling3idelta.t as.numericidatabehandling3iDate.aux - databehandling3iDate
summary( databehandling3idelta.t

databehandling3 databehandling3| databehandling3sdelta.t
databehandling3idelta.t

databehandling3 databehandling3iDate. aux
databehandling3 . aux

databehdndling3 Date.aux2 cutidatabehandling3iDate, year, right

databehandling3iDate! !
databehandling3sDate.aux2| ]

i as.numericldatabehandling3sDate.aux2
databehandling3iDate. aux2 year! 1

databehandling3iDate
databehandling3iDate.aux2! :

databehandling3 databehandling3| order{ databehandling3:SecurityID, databehandling3iDate.auxZ),
databehandling3:R unlist{ tapply(databehandling3$AdjLast, databehandling3iSecurityID,

L e(v v| -lengthiv) y NA)

aksjerioee databehandling3!, cl" LEyIL
names’ aksjerl@od c("SecurityIld "R", "Date

databehandling3 left_joini{databehandling3, aksjerl@0@, by




databehandling3iR.x
databehandling3iDate.auxZ

names{ databehandling3
databehandling3 databehandling3!| !is.naldatabehandling3iR ),

databehandling3 databehandling3| order{databehandling3:SecurityID, databehandling3iDate),
databehandling3idelta.t unlist(tapply(databehandling3siDate, list(databehandling3iSecurityID),
(v) clas.numeric(diffiv)),

summary(databehandling3idelta.t
summary(databehandling3:iR)

databehandling3 databehandling3! !is.naldatabehandling3idelta.t),
databehandling3 databehandling3 ! databehandling3idelta. t L5
databehandling3idelta.t ‘

nrow! databehandling3

databehandlingl? databehandling3

databehandling3iMarketCap databehandling3iLast ' databehandling3iSharesIssued

\

databehandling3 databehandling3| databehandling3iMarketCap

summary( databehandling3:iR)
summary(databehandling3iMarketCap




overssiktstabell _nekkeltall_prefilterl databehandling3
select("R", "MarketCap"
describe{ ., na.rm UE, skew £, gquant

databehandling3iR squish(databehandling3iR, guantile(databehandling3iR, ¢
summary (databehandling3iR

summary_statistics_postfilter_yearly databehandling3

select("AdjLast","SharesIssued”, "R
describel ., na.rm TRUE, skew \LSE, quant c

r2_29e0
r2_zeoi
rZ_2092
r2_2003
r2_2004
rZ_2005
re_2906
rZ2_2007
r2_2908
r2_zee9
rZ_2e1e
r2_2011
r2_2912
rZ_2013
r2_2014
r2_2015
r2_2916
r2_zei7
rZ_2e18
r2_2e19
rZ_2020

ANOROS O N DA N N anTn N




regnskapsdatautvalg roindir2_2000, r2_ 2001, r2_2002, r2_ 2003, r2_2004, rZ_2005, ri_2006
,P2_2007, rZ_2008, rZ_2009, rZ2 2010, r2_2011, rZ2_ 2012, rZ_2013, rZ_2014, r2_2015

,r2_2016, r2_2017, r2_2018,r2_ 2019, r2_ 2020,

(

regnskapsdatautvalg regnskapsdatautvalg! c(regnskapsdatautvalg

V3as

regnskapsdatautvalg regnskapsdatautvalg| ciregnskapsdatautvalg

lapply( databehandlinglS, class

databehandlingliDate as .Date{databehandlingliDate, formate

databehandlingl5 databehandlingl5

dplyr: ‘mutate(yeagr = lubridate: year(Date),
year lubridate: :yeariDate),
day = lubridate: :day(Date

aksjer_2000_1
aksjer_2001_1
aksjer_2002_1
aksjer_2003_1
aksjer_Z094_1
aksjer_2005_1
aksjer_2086_1
aksjer_2007_1
aksjer_Z0908_1
aksjer_2009_1
aksjer_2010_1
aksjer_2011_1
aksjer_Z012_1
aksjer_2013_1
aksjer_2014_1
aksjer_2015_1

databehandlingl5
databehandlingl5
databehandlingl5
databehandlingls
databehandlingls
databehandlingls
databehandlingl5
databehandlingl5s
databehandlingl5
databehandlingl5
databehandlingl5
databehandlingls
databehandlingls
databehandlingl5s
databehandlingl5
databehandlingls

databehandlinglS®
databehandlingl5s
databehandlingl5s
databehandlingl5
databehandlingl5
databehandlingl5s
databehandlingls
databehandlinglS
databehandlingl5*®
databehandlingl5s
databehandlingl5

databehandlingl5s

databehandlingl5
databehandlingl5
databehandlingls
databehandlingls

year
year
year
year
year
year
year
year
year
year
year
year




aksjer_2016_1 databehandlingl5| databehandlinglSiyear
aksjer_2017_1 databehandlingl5| databehandlingl5iyear
aksjer_Z018_1 databehandlingl5| databehandlinglSiyear
aksjer_2019_1 databehandlingl5| databehandlinglSiyear
aksjer_2020_1 databehandlingl5 databehandlingl5iyear

antal laks uniquelaksjer_2000_1iSecurityID
antallaks uniqueiaksjer_2001_14SecurityID
antallaks uniquedaksjer_2002_1iSecurityID
antallaks uniqueiaksjer_2003_1%SecurityID
antallaks uniguel aksjer_2004_11SecurityID
antallaks uniguetaksjer_2005_15SecurityID
antallaks uniguelaksjer_200@6_13SecurityID
antallaks unigueraksjer_20@7_14SecuritylD
antallaks uniquelaksjer_2008_1iSecurityID
antallaks uniqueiaksjer_2009_15SecuritylID
antallaks uniquecaksjer_2010 1iSecurityID
antallaks uniqueiaksjer_2011_1%SecurityID
antallaks unique(aksjer_2012_11SecurityID
antallaks uniquetaksjer_2013_15SecurityIb
antallaks uniguelaksjer_2014_1%SecurityID
antallaks uniguetaksjer_2015_15SecurityIb
antallaks unigquelaksjer_2016_13SecurityID
antallaks uniqueiaksjer_2017_13SecurityID
antallaks uniquedaksjer_2@018_1iSecurityID
antallaks uniqueiaksjer_2019_1%SecurityID
antallaks uniquel aksjer_2020_11SecuritylD

databehandlingl® databehandlingl®| 'is.naldatabehandlingl@tAdjLast ),

databehandlingl® databehandlingl®
dplyr: :mutate(year = lubridate:  year{Date],
year - lubridate::yeari{Date),
day - lubridate:: dayiDate




aksjer-.2000_2
aksjer_2001_2
aksjer_2002_27
aksjer_2003_2
aksjer_2004_2
aksjer_2085_2
aksjer_2006_2
aksjer_2007_2
aksjer_2008_2
aksjer_2089_2
aksjer_2010_2
aksjer_2011_Z
aksjer_2012_2
aksjer_2013_2
aksjer_2014_2
aksjer_2015_2
aksjer-2016_2
aksjer_2017_2
aksjer_2018_2

aksjer_2019_2
aksjer_2020_2

databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl@
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®

databehandlingl@i
databehandlingl@
databehandlingl@
databehandlingl@
databehandlingl®
databehandiingl@
databehandlingl®
datgbehandlingl@:
databehandlingl@i
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl@
databehandlingl®
databehandlingl@:
databehandlingl@i
databehandlingl®
databehandlingl@
databehandlingl®
databehandlingl®

year
year
year
year
year
year
year
year
year
year
year
year
year
year
year
year
year
year
year
year
year

antallaks
antallaks
antal Laks
antallaks
antallaks
antallaks
antallaks
antallaks
antallaks
antallaks
antal laks
antallaks
antallaks
antallaks
antallaks
antallaks
antallaks

unigue
unigue
unigue
unique
unigue
unigue
unigue
unigue
unigue
unigue
unigue
unique
unigue
uniqgue
unigue
unigue
uniqgue

aksjer_2000_2
aksjer_2001_2°
aksjer_2002_2
aksjer_2003_2
aksjer_2004_2
aksjer_2005_2%
aksjer_2006_2
aksjer_2007_2
aksjer_2008_2
aksjer_2009_2F
aksjer_2010_2
aksjer_2011 2
aksjer_2012_2
aksjer_2013_25SecurityID
aksjer_2014_2%SecuritylD
aksjer_2015_25SecurityId
aksjer_2016_2%SecurityID

SecurityID
SecurityID
SecurityID
SecurityID
SecurityIb
SecurityID
SecurityID
SecurityIb
SecurityID
SecurityID
SecurityID
SecuritylID
SecurityIb




antal laks
antallaks
antallaks
antal laks
antallaks

databehandlingl®

aksjer_2000_2
aksjer_2001_2
agksjer_2002_2
aksjer_20@3_2
aksjer_2004_2
agksjer_2005_2
aksjer_2006_2
aksjer_2007_2
aksjer_2098_2
aksjer_2009_2
agksjer_2019_2
aksjer_2011 2
aksjer_2012_2
gksjer_2013_2
aksjer_2014_2
aksjer_2015_2
aksjer_2016_2
aksjer_2017_2
gksjer_2018_2
aksjer_2019._2
aksjer_2029_2

unique
unigue
unigue
unigue
unique

agksjer_2016_2
aksjer_2017_2
aksjer_2018_2
aksjer_2019_2
aksjer_2020_2

databehandlingl®: databehandliingl@iLast

databehandlingl®
databenandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®@
databehandlingl®
databenandlingl®
databehandlingl®
databenandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databenandlingl®
databehandlingl®
databenhandlingl®
databehandlingl®
databehandlingl®
databehandlingl®

SecuritylD
SecurityID
SecurityID
SecurityID
SecurityIb

databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®
databehandlingl®

year
year
year
year
year
year
year
year
year
year
year
iyear
year
year
year
year
year
year
year
iyear
year




antallaks uniguer aksjer_2000_24SecurityliD
antal laks uniquelaksjer_2001_2iSecurityID
antallaks uniqueiaksjer_2002_25SecurityID
antallaks uniquecaksjer_2003_2iSecurityID
antallaks uniqueiaksjer_2004_25SecurityID
antallaks uniquel aksjer_2005_21SecurityID
antallaks uniguetaksjer_2006_25SecurityIib
antallaks uniguelaksjer_2007_25SecurityID
antallaks uniguecaksjer_2008_25SecurityID
antallaks unique(aksjer_2089_2iSecurityID
antallaks uniqueiaksjer_2010_25SecurityID
antallaks uniguecaksjer_2011_2iSecurityID
antallaks uniqueiaksjer_2012_25SecurityID
antallaks uniquelaksjer_2013_21SecurityID
antallaks uniquetaksjer_2014_25SecurityID
antallaks uniguelaksjer_2015_25SecurityIiD
antallaks unigueraksjer_2016_25SecuritylD
antallaks uniquelaksjer_2017_23SecurityID
antallaks uniqueiaksjer_2018_25%SecurityID
antallaks uniquecaksjer_2019 21SecurityID
antallaks uniqueiaksjer_2020_25SecurityID

databehandlingl?Z databehandlingl?2
dplyr: :mutate!year Lubridate: :yeariDate),
year - lubridate: :year(Date),
day = lubridate::day{Date

aksjer_2000_3 utvalg4l utvalgdl
aksjer_2001_3 utvalgdl utvalgsl
aksjer_2002_3 utvalgél utvalgdl
aksjer_2003_3 utvalg4l| utvalgdl’
aksjer_2004_3 utvalgdl| utvalgdl
aksjer_Z2005_3 utvalgdl|utvalgdl
aksjer_2006_3 utvalgdl|utvalgdl
aksjer_2007_3 utvalgdl utvalgdl
aksjer_Z2008_3 utvalg4l|utvalgdl
aksjer_2009_3 utvalgdl|utvalgdl




aksjer_2009_3 -

aksjer_2019_3
aksjer_2011_3
aksjer_2012_3
aksjer_2013_3
aksjer_2014_3
aksjer-2015_3
aksjer_2016_3
aksjer_2017_3
aksjer_2018_3
aksjer_2019_3
aksjer_2020_3

antal Laks
antallaks
antallaks
antallaks
antallaks
antallaks
antallaks
antallaks
antal Laks
antallaks
antallaks
antallaks
antallaks
antallaks
antallaks
antallaks
antal Laks
antallaks
antallaks
antallaks
antallaks

unigue
unique
unigue
unigue

unigue

unigue
unigue

unigue

unigue
unique
unigue
unigue

unigue

unigue
unigue

unigue

unigue
unique
unigue
unigue

unigue

utvalgél
utvalg4l
utvalg4l
utvalg4dl
utvalg4l
utvalgdl
utvalgdl
utvalg4l
utvalgél
utvalg4l
utvalg4l
utvalgdl

utval§4l

utvalg4l

utvalgdl
utvalg4l

aksjer_2000_3
aksjer_2001_3
aksjer_2002_3
aksjer_2003_33
aksjer_2004_3
aksjer_20085_3
aksjer_2006_3
aksjer_2007_3°
aksjer_2008_3
aksjer_2009_3
aksjer_2010_3
aksjer_2011_3¢
aksjer_2012_3
aksjer_2013_3
aksjer_2014_3
aksjer_2015_3"
aksjer_2016_3
aksjer_2017_3
aksjer_2018_3
aksjer_2019_3¢
aksjer_2020_3

utvalg4dl:
utvalgdl!

utvalg4l!
utvalgdls
utvalg4ls
utvalgdl

utvalg4l:
utvalg4dl!

orgnr
orgnr
orgnr
orgnr

orgnr
sorgnr

orgnr
orgnn
orgnr
orgnr
orgnr
orgnr
orgnr

\orgnr

orgnr
orgnr
orgnr
orgnr
orgnr
orgnr

orgnr




df2 read.csvi N csv', skip

dfz dfz{, c(l,

names{ df2 c{"Date
df2 df2[ 'is.naldf2irf
Year seqlas.Date

year year

df2iDate < year

head( year

year reviyear
head( year

dfziDate year
dfz df2i{order(df2iDate ),
dfz2irf df25rf/ 10

df3 read.csy
names df3
head( df3

Year seqlas.Datec "2
year year
df3iDate year

df3srf df3$rf/10

range(dfZiDate
range( df3iDate

aksjer merge{aksjer, rf, by
aksjeriRZ aksjeriR - aksjerirf

)

header

»

header




aksjer mergecaksjer, rf, by
aksjeriR2 aksjeriR - aksjerirf

write.csviaksjer, file "Betaut'
betautregningl read_excel( "betautl x

beta.long melt(betautregningl, id.vars
namesbeta.long c("Dgte", "SecuritylID",
summary(beta.long

beta.long beta.long! !is.naibeta.longibeta,
summary(beta.longsbeta

beta. longfSecurityID<- gsub( 'R
lapply(beta.long, class

, beta.longiSecurityID

beta. longiDate as.Date(beta.longiDate, formate
beta.long!SecurityID as.numeric(beta.longiSecurityID
summary(beta.long

r2 aksjer{ , c{1,2,3,4,9
abc format(rz, format="%Y"
r2 transform(rZ, aar = abc
head( r2

ri P2, €CL,2,3,4,5,¢
head(rl)



colnamesirl
head( ri

orgnrcom
orgnrcom

orgnrcom

read_excel ("0rgCom.xlsx’ er fof
orgnrcom| | is.nalorgnrcom:0rghNumber ),

read.csv( "orgnrCom,csv,csv", header

colnames({orgnrcom
head{orgnrcom

ri left_join{rl, orgnrcom, by

head(rl

sapply(rl, class
riSaar as.integer(riiaar

ri left_joiniri, beta.long, by C
summary riibeta

betal aggregatebeta - aar + CompanylD,

rifaar as.numeric(rijaar

betaliaar

as.numericibetgliaar

betal left_joinibetal, ri| c
summary betalibeta

head( betal

betal:CompanyID

betal betal| 'duplicatedibetal c( "aar’,

betalibeta

betalibeta




head(aksjer
aksjer left_joiniaksjer, orgnrcom, by

AksjedataMarketCap rl

head( AksjedataMarketCap

MarketCapl aggregate(MarketCap ~ aar + CompanyID, AksjedataMarketCap, mean

MarketCapl left_join(MarketCapl, AksjedataMarketCap|ci"orgnr”, “aar”, "CompanyID")]|, by
head(MarketCapl

MarketCapliCompanyID

head(MarketCapl

MarketCapl MarketCapl| !duplicatediMarketCapl| c( 'aar’

ren_akjser_2000 read_dta
ren_akjser_2001 read_dta
ren_akjser_2002 read_dta
ren_akjser_2003 read_dta
ren_akjser_2004 read_dta
ren_akjser_2005 read_dta("
ren_akjser_2006 read_dta
ren_akjser_Z2007 read_dta
ren_akjser_2008 read_dta
ren_agkjser_2009 read_dta
ren_akjser_2019 read_dta
ren_akjser_2011 read_dta
ren_akjser_z2012 read_dta
ren_akjser_2013 read_dta
ren_akjser_2014 read_dta
ren_akjser_Z015 read_dta
ren_akjser_2016 read_dta
ren_akjser_2017 read_dta




ren_akjser_Z017 r
ren_akjser_2018 r
ren_akjser_2019 r
ren_akjser_2020 r

ard_zZ90e
ard_2e01
ard_2002
ard_z2003
ard_z2004
ard_Z20e5
ard_z006
ard_2007
ard_Z008
ard_2009
ard_2010
ard_zo1l
ard_z912
ard_2913
ard_z2014
ard_2015
ard_2016
ard_2017
ard_2018
ard_z019
ard_z92e

borsdata_2900_1

ead_dta("'rs
ead_dta("'r

ead_dta

ead_dta

read_dta
read_dta
read_dta
read_dta
read_dta
read_dta
read_dta
read_dta
read_dta
read_dta
read_dta
read_dta
read_dta
read_dta
read_dta
read_dta
read_dta
read_dta
read_dta
read_dta
read_dta

borsdata_29001_1
borsdata_2Z2002_1
borsdata_2003_1

borsdata_Z2004_1

borsdata_Z2005_1

borsdata_2006_1

(for_2000

for_2001
for_2002
for_2003

[ for_2004
for_2005]
( for_2606

for_Z000
for_2001
for_2002
for_20e3
for_2004
for_2005
for_2006

bors_aks
bors_aks

bors_aks

ibors_aks

bors_aks
bors_aks
bors_aks




borsdata_Z006_1 (for_2006! for_2006ibors_aks
borsdata_2007_1 for_2007 for_2007ibors_aks
borsdata_2Z008_1 for_2008 for_20@8%bors_aks
borsdata_2009_1 for_2009 for_2009:bors_aks
borsdata_Z010_1 (for_2010 for_20105bors_aks
borsdata_2¢11_1 for_2011  for_2@11%bors_aks
borsdata_Z012_1 (for_201Z for_20125bors_aks
borsdata_2913_1 (for_2013! for_2013%bors_aks
borsdata_2014_1 (for_2014 for_2014%bors_aks
borsdata_2015_1 for_2015, for_2@015%bors_gks
borsdata_2016_1 for_2916 for_2016%bors_aks
borsdata_2017_1 for_2017 for_2@17%bors_aks
borsdata_2018_1 (for_2018 for_2018:bors_aks
borsdata_Z2@19_1 for_2019: for_2019%bors_aks
borsdata_Z020_1 ( for_2028: for_2020@5bors_aks
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borsdata_2000 .omit(borsdata_Z2000_1
borsdata_2001 - .omit(borsdata_2001_1
borsdata_Z@0zZ .omit{borsdata_2002_1
borsdata_2903 .omit(borsdata_2863_1
borsdata_2004 .omit(borsdata_2004_1
borsdata_Z@05 .omit(borsdata_z2005_1
borsdata_2006 .omit{borsdata_2006_1
borsdata_2007 .omit(borsdata_2007_1
borsdata_2008 .omit(borsdata_Z2008_1
borsdata_2009 - .omit(borsdata_2009_1
borsdata_Z@10 .omit{borsdata_z010_1
borsdata_zZ911 .omit(borsdata_2611_1
borsdata_2012 .omit(borsdata_2012_1
borsdata_2013 .omit(borsdata_2013_1
borsdata_2014 .omiti{borsdata_2014_1
borsdata_2015 .omit(borsdata_2015_1
borsdata_2016 .omit(borsdata_2016_1
borsdata_2017 .omit(borsdatg_2017_1
borsdata_Z@18 .omit({borsdata_2018_1
borsdata_2019 .omit(borsdata_2619_1
borsdata_2020 .omitiborsdata_2020_1




borsdata_2020 na.omit(borsdata_2020_1

ren_zooo merge(ren_akjser_2000,borsdata_2000_1, by
ren_z2001 merge(ren_akjser_2901,borsdata_2001_1, by
ren_2002 merge(ren_akjserl_2002 borsdata_200Z2_1, by
ren_2003 merge(ren_akjser_2003,borsdata_2003_1, by
ren_2004 merge ren_akjserl_2004, borsdata_Z004_1, b
ren_Z@05 merge( ren_akjser_2@05,borsdata_2005.1, by
ren_2006 merge( ren_akjserl_2006,borsdata_2006_1, by-"c
ren_2007 merge( ren_akjser_2007,borsdata_2007_1, by-"o
ren_Z008 merge(ren_akjserl_Z2008 ,borsdata_Z2008_1, by-'
ren_z009 merge(ren_akjser_2009,borsdata_2009_1, by-"
ren_20190 mergel ren_akjser_2010,borsdata_2010_1, by
ren_2011 merge(ren_akjser_2011,borsdata_2011_1, by
ren_2012 mergel ren_akjser_2012 ,borsdata_201Z2_1, by
ren_2013 merge( ren_akjser_2@13,borsdata_2013_.1, by
ren_2@14 mergel ren_akjser_2014 borsdata_2014_1, by
ren_2015 mergel ren_akjser_2015,borsdata_2015_1, by
ren_Z016 merge(ren_akjser_2016,borsdata_2016_1, by
ren_2e1i7 merge(ren_akjser_2017,borsdata_2017_1, by
ren_29i8 merge(ren_akjser_ 2018, borsdata_2018_1, by
ren_2019 merge(ren_akjser_2019,borsdata_2019_1, by
ren_z2020 mergel ren_akjser_2020,borsdata_2020_1, by

kon_2000 mergei ard_2009,borsdata_2000_1,
kon_2001 merge(ard_2001,borsdata_2001_
kon_2002 merge(ard_2002 ,borsdata_2002_
kon_2003 mergelard_2003 ,borsdata_2003_
kon_Z004 mergeard_2004 ,borsdata_2004 _

a
LI

1|

1,
15
kKon_Z0B5 mergeLard_2005 ,borsdata_2005_1,
kon_2006 mergei ard_2006 ,borsdata_2006_1,
kon_2007 mergel ard_2007 ,borsdata_Z2007_1,
kon_2008 merge ard_2008 ,borsdata_2008_1,
kon_2009 merge(ard_2009,borsdata_2009_1,
kon_2@10 merge(ard_2019 ,borsdata_2010_1,




kon_Z010
kon_2011
kon_2012
kon_2013
kon_2014
kon_Z@15
kon_2016
kon_Z2@17
kon_2018
kon_Z019
kon_2020

kon_ren_2000
kon_ren_Z2001
kon_ren_2062
kon_ren_zZ003
kon_ren_Z004
kon_ren_2005
kon_ren_Z2006
kon_ren_2007
kon_ren_Z2008
kon_ren_2009
kon_ren_2010
kon_ren_zZ011
kon_ren_zZ012
kon_ren_2013
kon_ren_Z014
kon_ren_2015
kon_ren_2016
kon_ren_2017
kon_ren_Z018
kon_ren_Z019
kon_ren_zZ020

mergeard_
mergelard_
merge{ard_
merge(ard_
merge(ard_
mergetard_
mergeard_
mergelard_
mergelard_
mergelard_
mergelard_

merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge

mergei

merge
merge
merge
merge

2010 ,borsdata_2010_1,
2011 borsdata_ 2011 1,
2012 ;borsdata_2012_1,
2013 ,borsdata_2013_1,
2014 borsdata_2014_1,
2015 ,borsdata_2015_1,
2016 ,borsdata_2016_1,
2017 ,borsdata_2017_1,
2018 ,borsdata_2018_1,
2019 ,borsdata_2019_1,
202@ ,borsdata_2020_1,

kon_2000, ren_2000,
Kon_2001,ren_2001,
kon_2002,ren_Z2002,
Kon_2003,ren_2003,
kon_2004, ren_2004,
kon_Z2005, ren_2005,
kon_2006, ren_2006,
kon_2007 ,ren_Z007 ,
kon_2008, ren_Z008,
kon_2009,ren_2009,
kon_2010,ren_Z2010,
kon_2011,ren_2011,
kon_2012,ren_2012,
kon_2013,ren_2013,
kon_2014 ,ren_2014,
kon_2015,ren_Z015,
kon_2016,ren_Z016,
kon_ 2017 ,ren_2017,
kon_2018,ren_Z2018,
kon_2019,ren_2019,
kon_2020,ren_2020,

X
X
X
X
X
W X
X
X
X
X
X
X
X
W X
X
X
X
X
X
X
X
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konl_Z2000
konl_Z001
konl_2002
konl_2003
konl_Z2004
konl_2005
konl_2006
konl_2007
konl_Z008
konl_Z009
konl_201@
konl_2011
konl_2012
konl_2013
konl_2014
konl_2@15
konl_2016
konl_ 2017
konl_2018
konl_2019
konl_Z2020

renl_2000
renl_2001
renl_Z2002
renl_2003
renl_2004
renl_2005
renl_2006
renl_z2007
renl_Z2008
renl_2009
renl 2010
renl_2011
renl_2012
renl_2013
renl_2014
renl_2015
renl_2016

kon_2000
kon_2001
kon_2002
kon_2003
kon_2004
kon_2005
kon_20@6
kon_20@7
kon_2008
kon_2009
kon_2010
kon_2011
kon_2012
kon_2013
kon_2014
kon_2015
kon_2016
kon_2017
kon_2@18
kon_2019
kon_2020

anti_join
anti_join
anti_join
anti_join
anti_join
anti_join
anti_join
anti_join
anti_join
anti_join
anti_join
anti_join
anti_join
anti_join
anti_join
anti_join
anti_join

ren_2000,
ren_2001,
ren_2002,
ren_2003,
ren_2004,
ren_20e5s,
ren_2006,
ren_2007,
ren_2008,
ren_2009,
ren_2010,
ren_2011,
ren_2012,
ren_2e13,
ren_2014,
ren_2015,
ren_2016,

konl_Z2000,
konl_2001,
konl_ 2002,
konl_2Z003,
konl_2004,
konl_Z005,
konl_Z0@6,
konl_Z@07,
konl_2008,
konl_2009,
konl_ 2010,
konl_2011,
konl_ 2012,
konl_ 2013,
konl_Z014,
konl_ 2015, t
konl_2016,




renl_2016
renl_2017
renl_2018
renl_2019
renl_2020

anti_join
anti_join
anti_join
anti_join
anti_join

ren_2016,
ren_2017,
ren_2018,
ren_2019,
ren_2020,

konl_2016,
konl_2017,
konl_2018,
konl_2019,
konl_2020,




rbind
rbind
rbind
rbind
rbind
rbind
rbind
rbind
rbind
rbind
rbind
rbind
rbind
rbind
rbind
rbind
rbind
rbind
rbind
rbind
rbind

renl_Z2000,
renl_2001,
renl_2002,
renl_2003,
renl_2004,
renl_2005,
renl_2006,
renl_ 2007,
renl_Z008,
renl_2009,
renl_2010,
renl_ 2011,
renl_2012,
renl_2013,
renl_2014,
renl_ 2015,
renl_Z2016,
renl_2017,
renl_Z2018,
renl_2019,
renl_2020,

konl_2000)
konl_2081)
konl_ 2082
konl_ 2003
konl_2004
konl_Z20@5
konl_ 2006
konl_2067)
konl_20@8)
konl_2009)
konl_ 2019
konl_ 2611
konl_2012
konl_ 2613
konl_ 2014
konl_2@15)
konl_2016)
konl_2@17
konl 2018
konl_ 2019
konl_ 2020




r_2000

r_2001
r_2002
r_2003
r_2004
r_2005
r_2006
r_2007
r_2008
r_2009
r_2010
r_2011
r_2012
r_2013
r_2014
r_2015
r_2016
r_2017
r_2018
r_2019
r_2020

left_join
left_join
left_join
left_join
left_join
left_join
left_join
left_join
left_join
left_join
left_join
left_join
left_join
left_join
left_join
left_join
left_join
left_join
left_join
left_join
left_join

left_join
left_join
left_join
left_join
left_join

r_2000,
(r_2001,
r_2002,
r_2003,
r_ 2004,
(r_2005,
r_2006,
r_2007,
r_2008,
(r_2009,
r_2010,
r_2011,
r 2012,
(r_2e13,
r_2014,
r_2015,
r_2016,
(r_2e17,
r_2018,
r_2019,
r_2020,

left_join

left_join
left_join
left_join
left_join
left_join
left_join
left_join

left_join

left_join
left_join
left_join

MarketCapl,
MarketCapl,
MarketCapl,
MarketCapl,
MarketCapl,
MarketCapl,
MarketCapl,
MarketCapl,
MarketCapl,
MarketCapl,
MarketCapl,
MarketCapl,
MarketCapl,
MarketCapl,
MarketCapl,
MarketCapl,
MarketCapl,
MarketCapl,
MarketCapl,
MarketCapl,
MarketCapl,

betal,
betal,
betal,
betal,
betal,
betal,
betal,
betal,
betal,
betal,
betal,
betal,
betal,
betal,
betal,
betal,
betal,
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]

left_join{r_2016, betal,
left_joinir_2017, betal,
left_join(r_2013, betal,
left_joinir_2019, betal,
left_joini{r_2020, betal,

kpi read_excel

kpi kpi

colnames( kpi

kpiikpi gsub(',',

kpiskpi as.numericikpiikpi
classikpilkpi

head( kpi

r_2000 left_joinir_2008@, kpi,
r_2001 left_join(r_2001, kpi,
r_2002 left_join(r_2002, kpi,
r_2083 left_joini{r_2003, kpi,
r_2004 left_joinir_2004, kpi, b
r_2005 left_join(r_2005, kpi, |
r_2006 left_join(r_2006, kpi,
r_2087 left_joini{r_2007, kpi,
r_2008 left_joinir_2008, kpi,
r_2009 left_join(r_2009, kpi,
r_2010 left_join(r_201@, kpi,
r_2011 left_joini{r_2011, kpi, b
r_2012 left_joinir_2012, kpi, b
r_2013 left_join(r_2013, kpi, |
r_2014 left_join(r_2014, kpi,
r_2e1s left_joinir_2015, kpi,
r_2016 left_joinir_2016, kpi,
r_2017 left_join(r_2017, kpi,
r_2018 left_join(r_2018, kpi,
r_2019 left_joini{r_2019, kpi,
r_202¢ left_joinir_2020, kpi,

Cl
C
ct”
ol
cr”
ol
ci
C
ct
e
C

CH
C
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e
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C
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OENEG
OENEG
OENEG
OENEG
OENEG
OENEG
OENEG
OENEG
OENEG
OENEG
OENEG
OENEG
OENEG
OENEG
OENEG
OENEG
OENEG
OENEG
OENEG
OENEG
OENEG

intwo_2000
intwo_2001
intwo_2002
intwo_2003
intwo_2004
intwo_Z005
intwo_Z2006
intwo_2007
intwo_2008
intwo_2009
intwo_2010
intwo_2011
intwo_2012

ifelse
ifelse
ifelse
ifelse
ifelse
ifelse
ifelse

ifelse

ifelse
ifelse
ifelse
ifelse
ifelse
ifelse
ifelse

ifelse

ifelse
ifelse
ifelse
ifelse
ifelse

r_2000:

r_2001
r_2002

r_2003
r_2004:

r_2005
r_2006
r_2007
r_20038
r_2089
r_2010
r_2e1l
r_2012

r_2e13

r_2014

r_2015°

r_2016

r_20171

r_2018
r_201i9
r_2020

,sumeiend,

sumeiend,
sumeiend,
sumeiend,
sumeiend,
sumeiend,
sumetiend,
sumeiend,
sumeiend,
sumeiend,
sumeiend,
sumeiend,

hsumeiend,

sumeiend,
sumetiend,
sumeiend,
sumeiend,
sumeiend,
sumeiend,
sumeiend,

hsumeiend,




intwo_2012
intwo_2013
intwo_2014
intwo_2015
intwo_2016
intwo_2017
intwo_2018
intwo_2019
intwo_2020

intwo_2000
intwo_2001
intwo_2002
intwo_2003
intwo_2004
intwo_2005
intwo_2006
intwo_2007
intwo_2008
intwo_2009
intwo_2010
intwo_2011
intwo_2012
intwo_2013
intwo_2014
intwo_2015
intwo_2016
intwo_2017
intwo_2018
intwo_2019
intwo_2020

intwo_2000
intwo_2001
intwo_20@2
intwo_2003
intwo_2004
intwo_2085
intwo_2006
intwo_2007

r_2012
r_2013
r_2014
r_2015
r_2016
r_2017
r_2018
r_2019
r_2020

merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge

INTWO1
INTWO1
INTWO1
INTWO1
INTWO1
INTWOL
INTWO1
INTWO1

intwo_2000, r_1999
intwo_2001, r_2Z000
intwo_2002, r_2001
intwo_2003, r_2002
intwo_2004, r_2003
intwo_2005, r_2004
intwo_2006, r_2005
intwo_2007, r_Z2006
intwo_2008, r_Z2607
intwo_2009, r_2Z00s8
intwo_201@, r_2009
intwo_2011, r_2010
intwo_2012, r_201i1
intwo_2013, r_2012
intwo_2014, r_2013
intwo_2015, r_2014
intwo_2016, r_Z615
intwo_2017, r_2016
intwo_2018, r_2017
intwo_2019, r_2019
intwo_202@, r_2020

ifelse
ifelse
ifelse
1felse
ifelse
ifelse
ifelse
ifelse

intwo_2000
intwo_2Z0014
intwo_206021
intwo_2003
intwo_2004
intwo_2005]
intwo_2006
intwo_2007

60
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aarsrs,
aarsrs.
aarsrs.,
aarsrs.
aarsrs,
aarsrs.,
aarsrs,
aarsrs.
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intwo_2007
intwo_2003
intwo_2009

intwo_2010:°

intwo_2011
intwo_2012
intwo_2013
intwo_2014
intwo_2015
intwo_2016
intwo_ 2017
intwo_Z2018
intwo_2019
intwo_2029

intwo_2000

intwo_2001!

intwo_2002
intwo_2003
intwo_2004
intwo_2005
intwo_2006
intwo_2807
1ntwo_20038
intwo_2009
intwo_2010

intwo_2@11!

intwo_2012
intwo_2013
intwo_2014
intwo_2Z015
intwo_2016
intwo_2017
intwo_2018
intwo_2019

intwo_2020:

intwo_2000
intwo_Z2601
1ntwo_2002

INTWO1
INTWO1
INTWOL
INTWOL
INTWO1
INTWO1
INTWO1
INTWO1
INTWOL
INTWO1
INTWOL
INTWOL
INTWO1

' INTWOL

INTWOZ
INTWO2
INTWOZ
INTWOZ
INTWOZ
INTWOZ
INTWO2
INTWOZ2
INTWOZ
INTWOZ
INTWOZ
INTWOZ
INTWOZ
INTWOZ
INTWOZ
INTWO2
INTWOZ
INTWOZ2
INTWOZ
INTWOZ
INTWOZ

INTWO
INTWO
INTWO

ifelse

ifelse

ifelse
ifelse

ifelse
ifelse

ifelse
ifelse
ifelse

ifelse

ifelse
ifelse
ifelse

ifelse

ifelse
ifelse

ifelse

ifelse
ifelse
ifelse
ifelse
ifelse
ifelse
ifelse

ifelse

ifelse
ifelse

ifelse
ifelse

ifelse
ifelse
ifelse

ifelse

ifelse

ifelse
ifelse
ifelse
ifelse

intwo_2007
intwo_2008
intwo_Z0@9

intwo_2010:

intwo_2¢11
intwo_2@12
intwo_2Z813
intwo_2014
intwo_2915
intwo_2016
intwo_Z017

intwo_ 2018

intwo_2¢19
intwo_2020

intwo_Z2000
intwo_2001
intwo_2002
intwo_Z003
intwo_Z2004
intwo_2005
intwo_2006
intwo_Z20a7
intwo_2008
intwo_2009
intwo_Z2010
intwo_Z011
intwo_2012
intwo_2@13

intwo_2@14
intwo_2Z@15
intwo_2016%

intwo_2017
intwo_2Z018
intwo_Z019

intwo_2020:

intwo_2000

intwo_20@13
intwo_20023

aarsrs,
aarsrs.
aarsrs.
aarsrs.
aarsrs.
aarsrs.
aarsrs.
aarsrs.
aarsrs,
5QaArsrs.
aarsrs.
aarsrs.
aarsrs.
aarsrs.
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aarsrs.

aarsrs,
aarsrs.
aarsrs.
aarsrs.
aarsrs.

agrsrs.)
aarsrs.)
aarsrs.)

saarsrs,
aarsrs.
aarsrs.
iaarsrs.
Laarsrs.

aarsrs.
aarsrs.)
aarsrs.

aarsrs,
aarsrs.
aarsrs.
aarsrs.

INTWO1

INTWOL

INTWO1

intwo_20005INTWOZ
intwo_Z0@13INTWOZ
intwo_20021INTWOZ




intwo_2002
intwo_2003
intwo_2004
intwo_2005

intwo_2006°

intwo_2007
intwo_2008
intwo_Z2009
intwo_2010
intwo_2011

intwo_20125

intwo_2013
intwo_2014

intwo_2015
intwo_2016°

intwo_Z2@17
intwo_20138
intwo_2019
intwo_2020

r_2000
r_2001
r_2002
r_2003
r_2004
r_2095
r_2006
r_2007
r_2008
r_2009
r_2019
r_2011
r_2012
r_2013
r_2014
r_2015
r_2016
r_2017
r_2018

INTWO

INTWO
SINTWO
INTWO
INTWO
INTWO
INTWO
INTWO
INTWO
INTWO
INTWO
INTWO
INTWO
INTWO
INTHWO

INTHWO -

INTWO
INTWO
 INTWO

merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge

ifelse
ifelse
ifelse
ifelse
ifelse
ifelse
ifelse
ifelse
ifelse
ifelse
ifelse
ifelse
ifelse
ifelse
ifelse
ifelse
ifelse
ifelse
ifelse

intwo_2002

intwo_20033

intwo_2004
intwo_2005
intwo_2006
intwo_2007
intwo_2008
intwo_2009
intwo_2010

intwo_2011%

intwo_2012
intwo_2013
intwo_2014
intwo_2015
intwo_2016
intwo_2017
intwo_2018

intwo_20191

intwo_2020

r_2000, intwo_2000
r_ 2001, intwo_2001
r_200Z2, intwo_200Z
r_2003, intwo_Z003
r_2004, intwo_2004
r_Z005, intwo_2005
r_2006, intwo_Z006
r_2007, intwo_2007
r_2008, intwo_Z2008
r_20@9, intwo_2009
r_2010, intwo_2010
r_2011, intwo_2011
r_2012, intwo_2012
r_Z2013, intwo_2013
r_2014, intwo_Z014
r_2015, intwo_2015
r_2016, intwo_2016
r_ 2017, intwo_2017
r_2018, intwo_Z2018
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INTWOL
INTWOL
INTWOL

INTWOL

INTWO1
INTWOL

INTWO1 -

INTWOL
INTWOL
INTWO1
INTWOL

INTWOL

INTWO1
INTWOL

INTWO1 -

INTWOL
INTWOL
INTWO1
INTWOL

intwo_2002

intwo_20e033

intwo_Z2004
intwo_2005
intwo_2006
intwo_2067
intwo_2008
intwo_2009
intwo_2010

intwo_Z@11}

intwo_Z2012
intwo_2013
intwo_2014
intwo_2015
intwo_2016
intwo_2017
intwo_2018

intwo_20191

intwo_2020

INTWOZ
INTWOZ

INTWOZ

INTWOZ
INTWOZ
INTWOZ
INTWOZ2
INTWOZ
INTWOZ
INTWOZ

INTWOZ

INTWOZ
INTWOZ
INTWOZ
INTWOZ
INTWOZ
INTWOZ
INTWOZ

INTWOZ
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by
by
by
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r_2019 merge(r_2019, intwo_2019] , c("orgnr","INTWO" )], by
r_2020 mergel r_2020, intwo_2020 ‘orgnr"; “INTWO , by

chin_2000
chin_2001
chin_2002
chin_2003
chin_2004
chin_2005
chin_2006
chin_20@7
chin_2008
chin_2009
chin_2010
chin 2011
chin_2012
chin_2013
chin_2014
chin_2015
chin_2016
chin_ 2017
chin_2018
chin_ 2019
chin_2020

ru_2e01 inner_join(r_Z2001, r_2000,
ru_200z2 inner_join(r_2Z002, r_2001,
ru_2003 inner_join(r_2003; r_2002,
ru_20e4 inner_join(r_2004, r_2003,
ru_2085 inner_join(r_2005, r_2004,
ru_2006 inner_joln(r_2006, r_2005,
ru 2007 inner ioin(r 2007. r 2006.




ru_zees inner_join(r_2008, r_ 2007,
ru_20e9 inner_join(r_2009, r_2008,
ru_2910 inner_join(r_2018, r_2009,
ru_2e11 inner_join{r_2011, r_2010,
ru_2e12 inner_join(r_2012, r_2011,
ru_2e13 inner_join{r_2613, r_2012,
ru_2014 inner_join(r_2014, r_2013,
ru_z2015 inner_join(r_2015, r_2014,
ru_2e16 inner_join(r_2016, r_2015,
ru_2zei7z inner_join(r_2017, r_2016,
ru_2918 inner_join(r_2018, r_2017,
ru_2e19 inner_join{r_2019, r_2018,
ru_2e20 inner_join{r_2020, r_2019,

ru_2000 transform( ru_2000, deltaAK ru_2000}
ru_zeei transform(ru_2001, deltaAK ru_20e01%
ru_202 transformi ru_2002, deltaAK ru_2002%
ru_2093 transform! ru_2903, deltaAK ru_z2003
ru_2004 transform{ru_2004, deltaAK ru_2004"
ru_2ees transform( ru_2005, deltaAK ru_2005:
ru_2006 transformi ru_2006, deltaAK ru_2006%
ru_2007 transform{ ru_2607, deltaAK ru_2007:
ru_2008 transform{ ru_2008, deltaAK ru_Z2008j
ru_zee9 transform(ru_2009, deltaAK ru_2ee9:
ru_z91e transform{ru_2010, deltaAK ru_2010%
ru_2eii transform ru_2911, deltaAK ru_2011
ru_2e12 transform{ru_2012, deltaAK ru_2012}%
ru_2e13 transform(ru_2013, deltaAK ru_2913:
ru_2e14 transform{ru_2014, deltaAK ru_20144%
ru_2e15 transform{ ru_2615, deltalAK ru_2015%
ru_2916 transform{ ru_2016, deltaAK ru_2016
ru_2e17 transform(ru_2017, deltaAK ru_2017%
ru_z2e18 transform{ru_2018, deltaAK ru_2018%
ru_20e19 transform{ ru_2919, deltaAK ru_ze19
ru_2020 transform{ru_2020, deltaAK ru_2020:

ru_2000%kgjeld.
ru_2001tkgjeld.
ru_2002ikgjeld.
ru_20e3ikgjeld.
ru_2004%kgjeld.
ru_208sikgjeld.
ru_2006ikgjeld.
ru_2007%kgjeld.
ru_2008ikgjeld. ru_290e8
ru_2003ikgjeld. ru_z009

X ru_2900}
X
X
X
X
X
X
X
X
X

ru_2010ikgjeld.x ru_2e19%
X
X
X
X
X
X
X
X
X
X

ru_2001

ru_z2oee2

ru_2003%
ru_20044
ru_200s}
ru_2006:
ru_2907;

ru_2000 2 ru_2000
(ru_2001 ; ru_zeel
ru_zee2 ; ru_zee2
(ru_20903: 3 ru_2003
ru_2004 % ru_20045
(ru_200s ki ru_z2e05
ru_2006: ) ru_2006
ru_2ee7 g ru_2007
ru_2008 Z ru_2008
(ru_2009 & ru_2ea9
ru_ze1e ; ru_ze1e
(ru_2eil ; ru_z011
ru_20e1z : ru_20123
tru_2e13 s ru_20e13;
(ru_2el4 2y ru_2014
ru_2e15s 3 ru_2915
ru_2016 Z ru_2016
(ru_2017 A ru_2e17v
Cru_2018% ; ru_zeis8
(ru_2e19: 3 ru_z019
ru_2020 2 ru_20203

ru_2000
ru_20eei
ru_2002
ru_2e03
ru_2e04
ru_zees
ru_2006
ru_2e97s
ru_2008
ru_20ee9
ru_201e
ru_2011
ru_2012
ru_2ze13
ru_2014
ru_2ze1s
ru_2016
ru_20e17
ru_2018
ru_2019
ru_z0ez2e

e &

<

¥
4
¥
Y
¥
-y
¥
-y

ru_2011ikgjeld. ru_2011%
ru_2012%kgjeld. ru_2012%
ru_2013ikgjeld. ru_2e13
ru_2014%kgjeld. ru_20144
ru_2015%kgjeld. ru_2015}
ru_20l6ikgjeld. ru_29016
ru_2017%kgjeld. ru_ze17
ru_2@018%kgjeld. ru_z2a1i8
ru_2019fkgjeld. ru_2019%
ru_2020%kgjeld. ru_z2029

< e g e g

KX X X X X X X X X X X X X X X X X X X X

S R R R

o

ru_2e00 transformiru_2000, CAPX ru_2008%anl . ru_2008sanl .} ru_2000:avskr.
ru_2001 transform{ru_2001, CAPX ru_20015anl . ru_20@lsanl. ru_20@1iavskr.
ru_2002 transform{ ru_2002, CAPX ru_2002ianl. ru_20025anl. ru_2002%avskr.
ru_zee3 transformiru_2003, CAPX ru_20e3sanl . ru_20e3sanl. ru_20033avskr.
ru_zoo4 transformi ru_2004, CAPX ru_2004ianl. ru_2ee4sanl, ru_2004savskr.
ru_2ees transformi ru_2905, CAPX ru_2eesianl. ru_20esianl.y ru_2@055avskr.




o

ru_2ees
ru_2e06
ru_2e07
ru_20e8
ru_2009
ru_2010
ru_2eil
ru_2012
ru_2e13
ru_2014
ru_2e1s
ru_2016
ru_2017
ru_2018
ru_2ei9
ru_2020

r_2000
r_2001
r_2002
r_2003
r_2004
r_20e5
r_2006
r_20e7
r_2008
r_20e9
r_2010
r_2011
r_2012
r_2e13
r_2014
r_2015
r_2016
r_2017
r_2018
r_2019
r_2020

transform(ru_2005, CAPX
transform{ru_2006, CAPX
transform ru_2807, CAPX
transform ru_Z2008, CAPX
transform ru_2009, CAPX
transformiru_2010, CAPX
transformiru_2011, CAPX
transformiru_2@12, CAPX
transform(ru_2013, CAPX
transformru_2014, CAPX
transformi ru_2015, CAPX
transform(ru_2916, CAPX
transform(ru_2017, CAPX
transformiru_2018, CAPX
transformiru_2019, CAPX
transformiru_2020, CAPX

merger_2000,
merge(r_2001,

merge(r_2092,
merge( r_2003,
merge{ r_2004,
merge(r_2005,
mergeir_2006,
mergeir_2097,
merge{r_2008,
merge( r_2009,
merge(r_2010,
merge(r_2011,
merge{r_2012,
merge(r_2013,
mergeir_2014,
mergeir_2015,
merge{r_2016,
merge(r_2017,
merge(r_2Z018,
merge(r_2019,
merge( r_2020,

ru_2000
ru_2001
ru_2002
ru_2083
ru_2004
ru_zees
ru_2006
ru_2087
ru_2008
ru_2009
ru_2010
ru_2011
ru_2e12
ru_2ei13
ru_2014
ru_2015
ru_2016
ru_2017
ru_2018
ru_2019
ru_2020

NN NN NN 00NN n0nnoanan

ru_2005°

ru_z006

ru_2007:
ru_Z008:
ru_2009:

ru_201e
ru_Z2011

ru_z2012:
ru_2013:

ru_2014

ru_20@15¢
ru_2Z0163
ru_2Z@17s

ru_2018
ru_z2e19

ru_z202e:

H X X X X X X X X X X X X X X X

ru_20e5
ru_2006
ru_2007
ru_2008
ru_20e9
ru_ze19
ru_ze1l
ru_2012
ru_2013
ru_2014
ru_2015
ru_2016
ru_20e17
ru_2018:
ru_ze19
ru_2020

“CAPX'

APX'

anl.
anl.
anl.
anl.
anl.
anl.
anl.
anl.
anl.
anl.
anl.
anl.
anl.
anl.
anl.
anl.

CAPX")

CAPX" )

A

CAPX")

"CAPX
CAPX'
APX

“CAPX'

APX'

"CAPX" )

CAPX

A

CAPX")

"CAPX'

CAPX'
APX

"CAPX'

APX'

CAPX")

CAPX" )

A

CAPX")

b T . S T R T T A R

(= 3= = i o il i o
SN el N M e

ru_2z0e5s
ru_2006
ru_20e7
ru_2008
ru_2009
ru_201e
ru_zel11:s
ru_2012
ru_2013
ru_2014:
ru_2015:
ru_2016
ru_2017
ru_2018
ru_2ei9
ru_2020:

avskr.
avskr.
avskr.
avskr.
avskr.
avskr.,
avskr.
avskr.
avskr.
avskr.
avskr.
avskr.
avskr.
avskr.,
avskr.
avskr.

all.
all.
all.
all.
all.
all.
all.
all.
all.
all.
all.
all.
all.
all.
all.
all.
all.
all.
all.
all.
all.

P XK XK XK XK DK K X XK XK K XK KX
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transform(r_2009,
transformir_2001,
transform(r_2002,
transformi{r_2003,
transform{r_2004,
transform r_2005,
transform(r_2006,
transform(r_2087,
transform(r_20038,
transformir_2009,
transform(r_2010,
transformir_2011,
transform{r_2012,
transform r_2013,
transform(r_2014,
transform(r_2015,

transform r_2016,
transformir_2017,
transform(r_2018,
transformir_2019,
transform{r_2020,

. finite
.finite
.finite
finite
finite
finite
finite
finite

5. finite
.finite
finite
finite

salgsinn
salgsinn
salgsinn
salgsinn
salgsinn
salgsinn
salgsinn
salgsinn
salgsinn
salgsinn
salgsinn
salgsinn
salgsinn
salgsinn
salgsinn
salgsinn
salgsinn
salgsinn
salgsinn
salgsinn

isalgsinn

varefor
svarefor
svarefor

varefor

varefor
varefor i

varefor

varefor

varefor

iwvarefor

varefor
varefor

svarefor
varefor i
varefor
svarefor
ivarefor

varefor
varefor
varefor

varefor

behend
behend
behend
behend
behend
behend

sbehend
ibehend

behend

sbehend

behend
behend

“behend
“behend
sbehend
ibehend

behend

tbehend
sbehend

behend
behend

sumeiend
sumeiend
sumeiend
sumeiend
sumeiend

isumeiend

sumeiend

ssumeiend

sumeiend
sumeiend
sumeiend
sumeiend
sumeiend

isumeiend

sumeiend

ssumeiend

sumeiend
sumeiend
sumeiend
sumeiend
sumeiend




.finite
finite
finite
finite
finite
finite
finite
finite
.finite

transformir_
transformir_
transformir_
transformir_
transformir_
transform{r_
transformir_
transformir_
transformir_
transformir_
transformir_
transformir_
transformir_
transform{r_
transformir_
transformir_
transformir_
transformir_
transformir_
transformir_
transformir_

is.finite
is.finite
is.finite
is.finite

r_2012%
Cr_2013%
r_2014
r_Z2015%
r_2016%
r_2017
r_2018%
r_2019;
r_2020%

2000, ROE
2001, ROE
2002, ROE
2003, ROE
2004, ROE
2005, ROE
2006, ROE
2007, ROE
2008, ROE
2009, ROE
2019, ROE
2011, ROE
2012, ROE
2013, ROE
2014, ROE
2015, ROE
2016, ROE
2017, ROE
2018, ROE
2019, ROE
2020, ROE

r_2000:ROE
r_20015ROE
r_2002:ROE

r_20035R0OE)

aarsrs

>aarsrs
saarsrs
aarsrs
saarsrs

aarsrs

saarsrs
Laarsrs
~aarsrs
>aarsrs

aarsrs

aarsrs
5aarsrs
Laarsrs

aarsrs

»aarsrs
Laarsrs
saarsrs
Laarsrs

aarsrs

aarsrs




.finite
finite
finite
finite
.finite
.finite
.finite
.finite
.finite
finite
finite
finite
.finite
.finite
.finite
.finite
.finite

transform(r_2000,
transform(r_2001,
transform{r_2002,
transformir_2003,
transform r_2004,
transform(r_2005,
transformir_2006,
transform r_2007,
transformr_Z2008,
transform( r_2009,
transform(r_2010,
transformir_2011,
transformir_2012Z,
transformr_2013,
transformir_2014,
transform r_2015,
transform(r_2016,
transformi r_2017,
transform{r_2018,
transformir_2019,
transform{r_2020,

»aarsrs

aarsrs

»aarsrs

aarsrs
aarsrs
aarsrs

»aarsrs

aarsrs
aarsrs
aarsrs
aarsrs

~aarsrs
=aarsrs

aarsrs
aarsrs
aarsrs
aarsrs
aarsrs
aarsrs
aarsrs
aarsrs

sumeiend
sumeiend
sumeiend
sumeiend
sumeiend
sumeiend
sumeiend
sumeiend
sumeiend
sumeiend
sumeiend
sumeiend
sumeiend
sumeiend
sumeiend
sumeiend
sumeiend
sumeiend
sumeiend
sumeiend
sumeiend




finite
.finite
.finite
.finite
.finite
.finite
finite
finite
finite
.finite
.finite
.finite
.finite
.finite
.finite
finite
finite
.finite
.finite
.finite
.finite

transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform

CFOA
CFOA
CFOA
CFOA
CFOA
CFOA
CFOA
CFOA
CFOA
CFOA
CFOA
CFOA
CFOA
CFOA
CFOA

aarsrs
aarsrs
aarsrs
aarsrs
aarsrs

aarsrs
+ r_2006

aarsrs
aarsrs

aarsrs

aarsrs
aarsrs
aarsrs
aarsrs

aarsrs
- r_2014%

aarsrs

r_2000
r_2001
r_2002
r_2003
r_2004
r_2005

r_2007
r_2008
r_2009
r_2010
r_2011
r_2012
r_2013s

avskr

avskr
avskr

savskr
savskr
savskr
Lavskr

avskr

avskr

avskr
avskr

avskr

avskr
avskr
avskr

deltaAk
deltaAK

ideltaAk
ideltaAK
ideltaAk
deltaAk

deltaAK
deltaAK
deltaAkK
deltaAK

ideltaAkK
ideltaAK
ideltaAk
deltaAk

deltaAK

r_2000

r_2001!
r_2002"
r_2003'

r_2004

r_2005%
r_2006%
r_20073

r_2008
r_2089
r_2019

r_2e11}

r_2012

r_2013"
r_20141

sumeiend

$sumeiend)
isumeiend
isumeiend
hsumeiend
Ssumeiend
isumeiend
psumeiend )

sumeiend
sumeiend)

Lsumeiend
fsumeiend
hsumeiend
ssumeiend
ssumeiend




transform
transform
transform
transform
transform
transform

CFOA
CFOA
CFOA
CFOA
CFOA
CFOA
CFOA
CFOA
CFOA
SCFOA
SCFOA
SCFOA
CFOA
CFOA
CFOA
CFOA
CFOA
SCFOA
CFOA
CFOA
SCFOA

transform
transform
transform
transform
transform
transform
transform
transform

1s

.finite
1S.
is.
1S.
1s.
is.
1s.
is.
1s.
1s.
is.
1S.
1s.
i5.
1S
is.
1S.
1S.
is.
1S.
is.

finite
finite
finite
finite
finite
finite
finite
finite
finite
finite
finite
finite
finite
finite
finite
finite
finite
finite
finite
finite

r_2014,
(r_2015,
(r_2016,

r_2017,
(r_2019,

r_2029,

r_2000
r_2001!
r_2002:

r_2003
r_2004

r_2006

r_2007
r_2008:
r_2009i

r_2010

r_20114
r_2012%
r_2013}
r_2014¢
r_2015°
r_2016

r_2017
r_2018

r_2019
r_2020

r_2006,
r_2001,
(r_2002,
r_2003,
(r_2004,
(r_2085,
r_2006,
(r_2007,

CFOA
CFOA
CFOA
CFOA
CFOA
CFOA

CFOA
CFOA
CFOA
CFOA

LCFOA
r_2005%

CFOA
CFOA
CFOA
CFOA
CFOA
CFOA
CFOA
CFOA
CFOA
CFOA
CFOA
CFOA

FCFOA

CFOA
CFOA
CFOA

aarsrs
aarsrs
aarsrs
Qarsrs
aarsrs
aarsrs

salgsinn
salgsinn
salgsinn
salgsinn
salgsinn
salgsinn
salgsinn
saigsinn

avskr
avskr

savskr

avskr

savskr

avskr

r_2014
r_2015
r_2016
r_2017
r_2919
r_2020

varefor
varefor
varefor
varefor
varefor
svarefor
varefor
varefor

deltaAK r_20145CAPX
sdeltaAK - r_Z20155CAPX
.deltaAK - r_201645CAPX
deltaAK - r_20171CAPX
ideltaAK - r_20195CAPX
deltaAK - r_20205CAPX

behend
behend
‘behend
behend
behend
behend
behend
sbehend

totinn

stotinn)
Stotinn

totinn

»totinn

totinn
totinn
totinn

sumeiend
sumeiend
sumeiend

Lsumeiend
Ssumeiend

sumeiend)




transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform

GMAR
GMAR
GMAR
GMAR
GMAR
GMAR
SGMAR
GMAR
GMAR
GMAR
GMAR
GMAR
GMAR
GMAR
SGMAR
GMAR
GMAR
GMAR
GMAR
GMAR
GMAR

is,
1S,
is.
is.
3 253
is.
1s,
18,
is,
1S,
is.
finite
3 £ 53
1is.
1s,
is.
is,
1S.
is.
is.
3 £33

is

finite
finite
finite
finite
finite
finite
finite
finite
finite
finite
finite

finite
finite
finite
finite
finite
finite
finite
finite
finite

r_2008,
r_2089,
r_2010,
(r_2011,
r_2e12,
r_2013,
r_2014,
r_2015,
r_2016,
r_2017,
r_2018,
(r_2019,
r_2020,

r_2000
r_2001
r_2082

r_20093

r_2004

Lr_20051

r_2006

r_20075

r_2008
r_20e9
r_2010
r_2011
r_2012
tr_2013
r_2014
r_2015

r_2016

r_2017
r_2018

r_2019]

r_2020

GMAR
GMAR
GMAR
GMAR
GMAR
GMAR
GMAR
GMAR
GMAR
GMAR
GMAR
GMAR
GMAR

GMAR
GMAR

GMAR

GMAR

»GMAR
GMAR

GMAR
GMAR
GMAR
GMAR

GMAR

GMAR

»GMAR
GMAR

GMAR

GMAR

GMAR
GMAR

GMAR

GMAR

»GMAR

transformir_2000, ACC
transform{ r_2001, ACC

salgsinn
salgsinn
ssalgsinn
salgsinn
ssalgsinn
salgsinn
salgsinn
salgsinn
salgsinn
salgsinn
salgsinn
salgsinn
salgsinn

(r_20005avskr
r_2001lavskr

r_2000 del taAK
r_20015deltaAK

svarefor
wvarefor

varefor
varefor

svarefor +

varefor
varefor
varefor
varefor

svarefor

varefor
varefor

wwarefor

behend
behend
behend
behend
behend
behend
behend
behend
behend
behend
behend
behend
behend

r_2000%sumeiend
r_2001isumeiend

totinn
totinn
totinn
totinn

ftotinn

totinn
totinn
totinn
totinn
totinn
totinn
totinn

ftotinn




transformir_
transform(r_
transformir_
transform(r_
transformir_
transformir_
transformir_
transform(r_
transformir_
transform(r_
transformir_
transform(r_
transformir_
transform(r_
transformir_
transform(r_
transformir_
transform(r_
transformir_
transform(r_
transformir_

finite
finite
.finite
.finite
.finite
.finite
.finite
finite
finite
finite
.finite
.finite
.finite
.finite
.finite

2000,
2001,
2002,
2003,
2004,
2005,
2006,
2007,
2008,
2009,
2010,
2011,
2012,
2013,
2014,
2015,
2016,
2017,
2018,
2019,
2020,

r_2000

r_Z2001"
r_Z002}

r_2e03
r_2004
r_2005

r_20067
r_20071

r_2008

r_2009%

r_2010
r_2011

r_2012

r_2013
r 2014

avskr
avskr

savskr

avskr
avskr
avskr
avskr
avskr
avskr
avskr

savskr

avskr
avskr
avskr
avskr
avskr
avskr
avskr

savskr

avskr
avskr

r_2000
r_200l
r_2002
r_2003
r_2004:
r_2095%
r_2006!
r_2007:
r_2003:
r_2009:
r_2019
r_2011
r_2012
r_20135
r_2014:
r_2015°
r_2016
r_2017:
r_2018
r_2019
r_2020

deltaAK
deltaAK
deltaAK
deltaAK
deltaAK
deltalK
deltaAK
deltaAK
deltaAK
deltaAK
deltaAK
deltaAK
deltaAK
deltalAK
deltaAK
deltaAK
deltaAK
deltaAK
deltaAK
deltaAK
deltaAK

r_20ee:

r_2001
r_200Z
r_2003
r_2004
r_2ees

r_20063
r_2007:
r_200s:
r_2009:

r_201@
r_2011
r_2012
r_2e13

r_20145
r_2@15s
r_20916}
r_2017:

r_2918

r_2019

r_2020

sumeiend
sumeiend
sumeiend)
sumeiend
sumeiend
sumeiend
sumeiend
sumeiend
sumeiend
sumeiend )
sumeiend)
sumeiend
sumeiend)
sumeiend
sumeiend
sumeiend
sumeiend
sumeiend
sumeiend)
sumeiend
sumeiend




r_20145ACC
r_20155ACC
r_20165ACC
r_Z@175ACC
r_ZO185ACC
r_2019°ACC
r _2070°ACC

rd_2000
rd_Zz0e1
rad_2082
rd_Z9e3
ro_Z2ous
rd_206s
rd_20606
ra_z0a7
ra_2008
rd_29e8
ra_2910
rd_2eil1
ra_zeiz
rd_2913
ra_2014
rd_zo15
rd_2916
rd_2017
rd_2Z018
rd_2019
ra_2920

finite
finite
.Finite
finlte
finitte
Finite
finlte

inner_join
innar_join
inner_join
Lnner_join
inner_join
inner_join
Lnner_join
inner_join
inner_join
inner_join
inner_join
inner_join
Lnner_jotn
inner_join
inner_join
inner_jotn
inner_join
inner_join
lnner_Jjoin
inner_join
inner_join

r_2ol4
r_2015
r_20163
r_ 2017
r_Z018:
r_2e19
120295

r_1995,r_2009,

r_1996,r_2001, ¢

r_1997,n_20932,
r_1998,r_2003,
r_1999, r_2004,

r_2000,r_2005, b

r_Z2e01,r 20905,
P20z, r_2007,
r_2093,r_2008,
r_200%,r_ 2099,
r_2005,r_2019,
r_2096,r_2011,

r_Zoar,r_201Z, by
r_Z0a8,r_2013, &

r_2099,r_2014,
2019, v 7015,
r_2011, 0 2016,
r_2eiz, r_2017, !
r_Z2013,r 72018,
r-2914,r_2019,

r_2015,r_2029, ¢




rd 2000 transform rd_2008, dGPOA rd 20005 sclgsin rd_20005varefor rd 2000 ibehend ., y rd.2000%salgsinn rd_20005varefor rd 2000 behend , x rd_ 2098 sureiend

rd_Z20a1 transform rd_2201, dGPOoA rd_200L)salasinn.y- (rd_Zo@livarefor.y rd_20@01ibehend.y rd_2o@lisalgsinn.x (rd_2081ivarefor.) rd_Z2001behend. x ro_Ze0l sumetend,
rd_ 2092 transform rd_20602, daGP0A rd_ 2002 gsinn. rd_Z2ovZivarefor. rd_2e8Zibehend.y rd_20825salgsinh.x (ra_2@@2ivarefor .; rd_20¢2%nehend.x ra_20025sureiend,
rd_76a3 trans form rd_2003, dGFOA rd_2003 Lgsinn.y rd_2003 varefor .y rd_z0@3 ‘behend Y (rd_20835salgsinn.x (rd_20@3Svarefor rd_2003 shehend , x ro_Z2003  sumetend

rd_:2004 transform rd_2004, dGPFOA rd_Z0e4isalgsinn.y (rd_Z2004ivarefor rd_2094ibchend.y rd_20@4isalgsinn. ra_:2og4ivarefor, ra_2004 vehend.x ro_Z2eodicumeiend.
rd_7085 transfam rd_ 2805, dGPDA rd_ 2005 .y (rd_2005%varefor .y rd 7085 behend. v rd_ 20853 salgsinn. rd_7085 varefor rd_ 2005 Soehend . % ro 2005 surerend
rd_2006 transform rd_2006, ¢GPOA rd_Z006} st inn,y- rd_2@06ivarafor.y + rd_2006ibehend.y rd_20@6:salgsinn. re_2006 varefor rd_2006 oehend, x ro_Zeoo sumelend
rd_2087 transform rd 2607, dGPOA rd_Z20v7 L Jy-(rd_Z2o@7ivarafor.y rd_2087ibehend.y rd_20875salgsinn. ro_2097varefor.) rd_20a7 ‘oehend. X ro_Z2ee7 sureiend.
rd_2068 transform rd_2808, dGPOA rd_2003 salgsinn.y (rd_20083vorafar rd_2008 (behend. y rd_Z0@8 salgsinn. rd_20@8 \varefor ) rd_2008 ‘behend . x ro_2008 sureiend
rd_2099 transform rd_Z2003, dGPoA ra_29e9 inn. ra_2009ivarefor, rd_20¢9ibehend.y rd_20@9isalgsinn. ra_Z20@9svarefor, rd_2e99 benhend.x ro_Z2903isumeiend,
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re4_z2917
red4_7018

re4_2019¢
re4_2020:

red4_z2000
re4_zeol
red4_2e0z

re4_2003:

re4_2604
red4_2005
re4_2006
red4_2007
re4_zo0g
re4_zee9
red4_7Ze10
re4_z011
re4_2012
re4_2013

rowsSds
rowsSds
rowsSds
rowsSds
rowsSds
rowsSds
rowSds
rowsSds
rowsSds
rowsSds
rowsds
rowsSds
rowsSds
rowsds
rowSds
rowsSds
rowsSds
rowsSds
rowSds
rowsSds
rowsds

red_2000
red_Z001
re4_2002
re4_2003
red_2004
red4_2085
re4_2006
red_2007
red_2008
re4_20e9
red4_2019
re4_2011
red_2012
re4_2013

.matrix
.matrix
.matrix
.matrix
Jmatrix
matrix
.matrix
.matrix
.matrix
.matrix
.matrix
.matrix
Jmatrix
matrix
.matrix
.matrix
.matrix
.matrix
.matrix
.matrix
Jmatrix

EVOL
EVOL
SEVOL
EVOL
EVOL
SEVOL
EVOL
EVOL
EVOL
EVOL
SEVOL
EVOL
EVOL
SEVOL

re4_ 2000
re4_2001
re4_20@2
re4_2003
re4_2004
re4_2005
re4_2006
re4_2007
re4_2008
re4_20e9
re4_2010
re4_2011
re4_2012
re4_2013
re4_2014
re4_2015
re4_ 2016
re4_2017
re4_2018
re4_2019
re4_202@

C
C
C
Cf
C
€(:
C
C
C
C
C
el
o @&
Cl:
Cc
C
C
C
C
Cl
C




re4_2@145EVOL re4_20145EVOL
re4_29155EVOL re4_Z@155EVOL
red4_Z@165EVOL re4_2@165EVOL
re4_20173EVOL re4_2017SEVOL
re4_201385EVOL re4_2@0185EVOL
re4_29195EVOL re4_Z2@193EVOL
req_2@¢205EVOL re4_2020SEVOL

04 r_2000 merge{r_2000, re4_2000
r_2001 merge(r_2001, re4_Z2001
r_20e2 merge( r_2002, re4_2002
r_20e3 merge( r_ 2003, re4_2003
r_2004 merge( r_2004, re4_2004
r_2085 merge(r_2095, re4_2005

| r_2006 mergeir_2006, re4_2006

71 r_Z2eaer mergeir_2007, re4_2007
r_Z008 merge{r_2008, re4_2008
r_2009 merge(r_2099, re4_2009
r_2016¢ merge(r_2010, re4_2010
r_Z2011 merge(r_ 2011, re4_2011
r_2012 merge(r_2012, re4_2012
r_2e13 merge(r_2013, re4_2013
r_2014 mergeir_ 2014, re4_2014
r_2015 mergei{r_2015, re4_2015
r_2016 merge!r_2016, re4_2016
r_2017 merge(r_2017, re4_2017
r_Z2018 merge(r_2018, re4_2018
r_Z019 merge(r_ 2019, re4_2019
r_2020 merge( r_2020, re4_2020

C
C
C
C
C
C
C
'
C
C
C
C
C
C
C
'
C
C
C
C
C
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r_2000 is.finite r_2000:
r_2001 is.finite(r_20014
r_2002 Sfinite( r_ 20027
r_20e3 is.finite(r_2003]
r_2004 1s.finite(r_2004¢
r_2005 finitelr_2005%
r_2006: finitelr_2006%
(94 r_2007 finite(r_ 20071




merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge
merge

finite
.finite
finite
finite
finite
finite
finite
.finite
finite
.finite
finite
finite
finite
finite

r_2000,
r_2001,
r_2002,
r_20e3,
r_2004,
r_208s,
r_2006,
r_2007,
r_2008,
r_2009,
r_2010,
r_2011,
r 2012,
r_2013,
r_2014,
r_2@15,
r_2016,
r_2017,
r_2018,
r_2019,

rd_2000
rd_2001
rd_2002
rd_2003
rd_2004
rd_2005
rd_2006
rd_2007
rd_2003
rd_2009
rd_2010
rd_2011
rd_2012
rd_2013
rd_2014
rd_2015
rd_2016
rd_2017
rd_2018
rd_2019
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merge(r_2018, rd_Z018 , c
merge(r_2019, rd_2019|, c{"org
mergeir_2020, rd_2020|, c{"orgnr'

aksjer left_join(aksjer, AksjedataMarketCap! c("L
colnames(aksjer) c("Date”, "SecurityID", "SecuprityName

aksjer_2000 aksjer|aksjers
aksjer_2001 aksjer|aksjer
aksjer_20@2 aksjer aksjer
aksjer_Z003 aksijer!aksjer
aksjer_2004 aksjerlaksjer
aksjer_2005 aksjeri aksjer
aksjer_2006 aksjer aksjer
aksjer_Z007 aksjer| aksjer:
aksjer_2008 aksjer|aksjers
aksjer_2009 aksjer|aksjer
aksjer_Z010 aksjer aksjer
aksjer_Z011 aksjer!aksjer
aksjer_2012 aksjerlaksjer
aksjer_2013 aksjeriaksjer
aksjer_2014 aksjer aksjer
aksjer_Z2015 aksjer|aksjert
aksjer_2016 aksjer|aksjers
aksjer_2017 aksjer|aksjer
aksjer_2018 aksjer aksjer
aksjer_Z019 aksjer| aksjers
aksjer_2020 aksjerlaksjer

r_2000 left_join(r_2000, aksjer_2000
r_2001 left_join(r_2001, aksjer_2001
r_2002 left_join(r_2002, aksjer_2002
r_2003 left_join(r_20@3, aksjer_Z2003
r_2004 left_join(r_2004, aksjer_z2004
r_2085 left_join(r_2005, aksjer_2005
r_2006 left_join(r_2006, aksjer_2006
r_2007 left_join(r_2007, aksjer_2007
r_2008 left_join(r_2008, aksjer_ 2008
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left_joinir_2009,
left_join(r_2010,
left_join(r_2011,
left_joinir_2012,
left_join(r_2013,
left_join(r_2014,
left_join{r_2@15,
left_join(r_2016,
left_join{r_2017,
left_join(r_2018,
left_join(r_2019,
left_joinir_2029,

r_2000
r_2001
r_2002
r_2003
r_2004
r_2005
r_2006
r_2007
r_2008
r_2009
r_201@
r_2e11
r_2012
r_2013
r_2014
r_20e15
r_2016
r_2017
r_2018
r_2e19
r_2029

r_2000
r_2001
r_2002
r_2003
r_2004
r_20es
r_2006

1s.nalr_20
is. r_20
1s.nalr_20
1S.nalr_20
1s.nal(r_20o
1s.nalr_20
is.na(r_20
1s.nalr_20
1s.nalr_20
is. r_20
1s.nalr_20
1s.nalr_20
is.na(r_20
is.nalr_20
is.na(r_20
1s.nal(r_20
1s.nalr_20
is. r_20
1s.nalr_20
1s.nalr_20
1s.nal(r_20

duplicated
duplicated
duplicated
duplicated
duplicated
duplicated
duplicated

aksjer_2009|

aksjer_2010
aksjer_2011

aksjer_ 2012/

aksjer_2013
aksjer_2014

aksjer_2015
aksjer_2016|

aksjer 2017

aksjer_2018|

aksjer_2019
aksjer_2020

B@iR2
B15R2
B25R2
B35R2
B45R2
B55R2
065RZ
B75R2
B8IR2
B95R2
195R2
115R2
125R2
135R2
145R2
153R2
165R2
175R2
18:R2
195R2
205R2

r_2000
r_2001
r_2002
r_2003
r_2004
r_2005
r_2006

OO NN OO0 nNnoOo0nNnnN

N NN N NN nNnnNnn

orgt
“orgnt
“orgnr"

org

orgnr
“orgnr'
“orgr
‘orgnr’
“orgnr
“orgnr
“orgnr'

“orgr




r_2007 duplicated
r_2008 duplicated
17 r_2009 duplicated
r_2016 duplicated
r_2011 duplicated
r_2012 duplicated
r_2013 duplicated
r_2014 duplicated
r_20e15 duplicated
r_2016 duplicated
r_2017 duplicated
26 r_2018 duplicated
r_2019 duplicated
r_2029 duplicated

transform(r_200@, zGPOA - scale
transform(r_2001, zGPOA - scale
transform r_2002, zGPOA scale
transformi r_2003, zGPOA - scale
transform(r_2004, zGPOA scale
transform r_2005, zGPOA scale
transform{r_2006, zGPOA - scale
transform r_2007, zGPOA - scale
transform(r_2008, zGPOA scale
transform(r_20@9, zGPOA scale
transform r_2019, zGPOA scale
transformir_2011, zGPOA scale
transform(r_2012, zGPOA scale
transformir_2013, zGPOA scale
transform{r_2014, zGPOA scale




transform r_2014,
transformi r_2015,
transform(r_2016,
transformir_2017,
transform(r_2018,
transformir_2019,
transformr_2020,

transform{r_2009,
transform(r_2001,
transform( r_2002,
transform(r_2003,
transformir_2004,
transform(r_2005,
transform(r_2006,
transform(r_2007,
transformr_2008,
transform(r_2009,
transformir_20190,
transform(r_2011,
transform(r_2012,
transtorm r_2013,
transform r_2014,
transform(r_2015,
transform(r_2016,
transform(r_2017,
transformir_2018,
transform(r_2019,
transform(r_2020,

transform(r_2009,
transformir_2001,
transform(r_2002,
transform(r_2003,

zGPOA
zGPOA
zGPOA
zGPOA
zGPOA
zGPOA
zGPOA

scale
scale
scale
scale
scale
scale
scale

scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale

scale
scale
scale
scale




transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform

transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform

zCFOA
zCFOA
zCFOA
zCFOA
zCFOA
zCFOA
zCFOA
zCFOA
zCFOA
zCFOA
zCFOA
zCFOA
zCFOA
zCFOA
zCFOA
zCFOA
zCFOA
zCFOA
zCFOA

scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale




transform
transform

transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform

transform(r_2000,
transform(r_2001,
transform(r_2002,
transform(r_2003,
transform(r_2004,
transform(r_2005,
transform(r_2006,
transform(r_2007,
transform(r_2008,
transform(r_2009,

scale
scale

scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale

scale
scale
scale
scale
scale
scale
scale
scale
scale
scale




transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform

transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform

zdGPOA
zdGPOA
zdGPOA
zdGPOA
zdGPOA
zdGPOA
zdGPOA
zdGPOA
zdGPOA
zdGPOA
zdGPOA
zdGPOA
zdGPOA
zdGPOA
zdGPOA
zdGPOA
zdGPOA
zdGPOA
zdGPOA
zdGPOA
zdGPOA

scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale

scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale




transform

transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform

transform
transform
transform
transform
transform
transform
transform
transform
transform
transform

zdGPOA

scale(r_20205dGPOA

scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale

scale
scale
scale
scale
scale
scale
scale
scale
scale
scale




transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform

transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform

zdCFOA
zdCFOA
zdCFOA
zdCFOA
zdCFOA
zdCFOA
zdCFOA
zdCFOA
zdCFOA
zdCFOA
ZdCFOA
zdCFOA
zdCFOA
zdCFOA
zdCFOA
zdCFOA
zdCFOA
zdCFOA
zdCFOA
zdCFOA
zdCFOA

scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale

scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale




transform

transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform

transform
transform
transform
transform
transform
transform
transform
transform

zdCFOA

zdGMAR
ZdGMAR
ZdGMAR
ZdGMAR
ZdGMAR
zdGMAR
ZdGMAR
ZdGMAR
ZdGMAR
ZdGMAR
ZdGMAR
zdGMAR
ZdGMAR
ZdGMAR
ZdGMAR
ZdGMAR
ZdGMAR
zdGMAR
ZdGMAR
ZdGMAR
ZdGMAR

zbeta
zbeta
zbeta
zbeta
zbeta
zbeta
zbeta
zbeta

scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale

dGMAR
dGMAR
dGMAR
dGMAR
dGMAR
dGMAR
dGMAR
dGMAR
dGMAR
dGMAR
dGMAR
dGMAR
dGMAR
dGMAR
dGMAR
dGMAR
dGMAR
dGMAR
dGMAR
dGMAR
dGMAR




transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform

transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform

scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale

scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale




transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform

transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform

z0_score
z0_score
z0_score
z0_score
z0_score
z0_score
z0_score
z0_score
z0_score
z0_score
z0_score
z0_score
z0_score
z0_score
z0_score
z0_score
z0_score
z0_score
z0_score
z0_score
z0_score

zAltmanZ
zAltmanZ
zAltmanZ
zAltmanZ
zAltmanZ
zAltmanZ
zAltmanZ
zAltmanZ
zAltmanZ
zAltmanZ
zAltmanZ
zAltmanZ
zAltmanZ
zAltmanZ
zAltmanZ

scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale

scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale

O_score
O_score
0O_score
O_score
O_score
O_score
O_score
O_score
0O_score
0_score
O_score
O_score
0_score
O_score
O_score
0O_score
O_score
O_score
O_score
O_score
O_score

AltmanZ
AltmanZ
AltmanZ
AltmanZ
AltmanZ
AltmanZ
AltmanZ
AltmanZ
AltmanZ
AltmanZ
AltmanZ
AltmanZ
AltmanZ
AltmanZ
AltmanZ




transform
transform
transform
transform
transform
transform

transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform
transform

zAltmanZ
zAltmanZ
zAltmanZ
zZAltmanZ
zAltmanZ
zAltmanZ

scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale

r_20155AltmanZ
(r_20165AltmanZ
(r_20175AltmanZ
(r_20185AltmanZ
r_201935AltmanZ
(r_2020:AltmanZ




transform | » MarketCapl
transform L L MarketCapl
transform L MarketCapl
transform | = MarketCapl
transform L iy MarketCapl
transform MarketCapl
transform | 3 MarketCapl
transform L i MarketCapl
transform | - MarketCapl
transform L L MarketCapl
transform L MarketCapl
transform | - MarketCapl
transform L 5 MarketCapl
transform MarketCapl
transform L L MarketCapl
transform L L MarketCapl
transform | _ MarketCapl
transform L 5 MarketCapl

transform L L MarketCapl
transform | _ MarketCapl
transform L L MarketCapl

p
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P
p
P
P
P
P
p
P
P
p
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r_2000 transform r_2000,
r_2001 transform r_2001,
r_2002 transform(r_2002,
r_2003 transform(r_2003,




scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale
scale

transform
transform
transform
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transform stgrrelse scale MarketCap
transform sterrelse scale MarketCap
transform sterrelse scale MarketCap
transform stegrrelse scale MarketCap
transform stegrrelse scale MarketCap
transform stgrrelse scale MarketCap
transform sterrelse scale MarketCap
transform stegrrelse scale MarketCap
transform stegrrelse scale MarketCap
transform sterrelse scale MarketCap
transform stegrrelse scale MarketCap
transform stegrrelse scale MarketCap
transform stgrrelse scale MarketCap
transform stegrrelse scale MarketCap
transform stegrrelse scale MarketCap
transform sterrelse scale MarketCap
transform sterrelse scale MarketCap
transform stegrrelse scale MarketCap




ri_2003
ri_Z0o4
r1_2005
rl_

rl_

r1

ri

rl_

ri

ri_

|

rd_

ri

r_z2e17
ri_2018
ri.2

ri.2062, rii f .5 2005 12086
r1 2005, rl 2903, r1 2019, rl_ 201 s 12013, rl 2014,
128 r1i 2018, r1 2019,




write_xlsx(r_2000_2020, path
utvalg? read_excel( "zscore

utvalg2 transformiutvalg?, zlonnsomhet - scale(utvalgZilonnsomhet
utvalg? transformiutvalg?, zvekst - scalelutvalgZivekst
utvalg? transformiutvalg?, zsikkerhet - scale(utvalgZisikkerhet

write_xlsx(utvalg2, path = "san
utvalg4él read_excel("samletkva

lapply{utvalgd4l, class

utvalgéliDate as.Date(utvalg4liDate, formate

utvalg4l transform{utvalg4l, zkvalitet - scalefutvalg4likvalitet

utvalgd4liRetlZdato utvalg4liDate year

IVKAST

utvalg4l left_join{utvalg4l, aksjer| ,c("Date"”

colnames(utvalg4l)!/which{names{utvalg4l ‘RZ.y"
colnames(utvalg4l ) whichi{names(utvalg4l ‘R2.x"

utvalgél transform{utvalg4l, zRetlaglZ - scale(utvalg4liRetlaglZ




pkregl glutvalgal I zkvolltet, data - utvalgdl, Index - c('Date”,
pkregz ng( Lutvalgdlizp i qlizkvolitet | utvalgsl storrelse | utvalg4lizRetlag data - utval
pkreg3 Mg utvalgdlszp o zlomnsomhet, data valgsdl c("Date”, '

utvalgdl zp f g / data utval . ci'"Date", "orgr
pkr utvalgdlszP_ \ izsikkerhet, dota \ 1, index - ¢{"Dote", "orgnr
pkregb g UtvolgdlszP_ algdlizlonnsamhet utvalg4lizvekst utvalgdlizsikkerhet utva

storrelse + utvalgdlizRetlogl?Z, utvalgd4l, index

sumnary pkragl
coeftast pkregl
sumary | pkregl
coeftest pkregl
sumary pkre
coeftestipkregl
sumary pkregl
coefrest pkregl
sumriary pkregl
coeftest pkregl
sumary  pkregl
coeftestipkregl

total port_1 total _port

tot_mark_cop ggregat otal_| MarketCapl, Listitotal_port_15Dote), sum




tot_mark_cap aggregate{ total_port_1iMarketCapl, list{total_port_1iDate), sum

names( tot_mark_cap c(“Date"”, "TotMarketlap

total_port_1 left_join(total_port_1, tot_mark._cap, by

head( total _port_1
total _port_1 total _port_1 group_by( Date
mutateiq quantile(MarketCapl 0 5
pgtg8 - ifelse(MarketCapl q, 1,0

summary( total_port_15pgtq8

port_big total_port_1| total_port_1ipgtqg8
port_small total _port_1|total_port_1lipgtg8

port_big port_big group_by( Date
mutate(QJ guantilel zkvalitet,® 5
Biglunk = ifelseizkvalitet

port_big port_big group_by(Date
mutate(QQ quantile(zkvalitet, @ 7)),
bigQuality - ifelse(zkvalitet Q0,

port_big_junk port_big! port_bigiBigJunk

port_big_quality port_big!{port_bigibigQuality



port_small port_small group_by(Date
mutate(QJ quantilei zkvalitet,® -
SmallJunk ifelselzkvalitet QJ, 1,

port_small port_small group_by(Date
mutate(QQ = quantile{zkvalitet,0.7),
SmallQuality = ifelse{zkvalitet QQ,1,0

port_small_junk port_small|port_smalliSmalllunk

port_small_quality port_small port_smalliSmallQuality

resl 1 aggregate(port_big_qualityiMarketCapl, list(port_big qualityiDate
namesiresl_1 c("Date”, "TotalMarketCapl_ 1

resz_1 aggregate(port_big_junkiMarketCapl, list(port_big_junkiDate), sum
names{resz_1) c("Date”, "TotalMarketCapZ 1'

res3_1 aggregate(port_small_guality$MarketCapl, listi{port_small_gualityiDate), sum
names{res3_1 c("Date", "TotalMarketCap3_ 1

res4_1 aggregate(port_small_junkiMarketCapl, list(port_small_junkiDate), sum
names: res4_1 c("Date", "TotalMarketCap4. 1

port_big_quality merge{port_big_quality, resi_1, by
port_big_junk merge(port_big_junk, res2_1, by = "Date"
port_small_guality merge(port_small_quality, res3_1, by
port_small_junk merge(port_small_junk, res4_1, by = "Date")




port_big_qualityivekter port_big_qualityiMarketCapl / port_big_qualityiTotalMarketCapl_ 1
port_big_junkivekter port_big_junkiMarketCapl / port_big_junkiTotalMarketCapZ_1

port_small_gualityivekter port_small_qgualityiMarketCapl port_small_gualityiTotalMarketCap3_1

port_small_junkivekter port_small_junkiMarketCapl / port_small_junkiTotalMarketCap4_ 1

port_big_quality left_join(port_big_quality, aksjer|, c("Date"
port_big_junk left_join({port_big_junk, aksjeri, c("Date”,
port_small_quality left_join(port_small_quality, aksjeri, c("Da
port_small_junk left_joinCport_small_junk, aksjer!, c{"Date",

port_big_qualitySReturnsl port_big_qualityiRZ.y * port_big_qualityivekter
port_big_junkiReturnsZ port_big_junkiRZ.y * port_big_junkivekter
port_small_qualityiReturns3 port_small_qualityiRZ2.y * port_small_qualityivekter
port_small_junkiReturnsé port_small_junkiR2.y * port_small_junkivekter

port_big_quality_1 aggregate(port_big_gualityiReturnsl, list(port_big qualityiDate), sum
names{port_big_quality 1 c{"Date"”, "ReturnsgBQ"

port_big_junk_1 aggregatelport_big_junkiReturns?, list(port_big_junkiDate), sum
names{port_big_junk_ 1 c("Date”, "ReturnsB]

port_small_qguality 1 aggregate(port_small_qualityiReturns3, list(port_small_qualitysSDate), sum

names{ port_small_gquality_1 c{"Date", "ReturnsSQ

port_small_junk_1 aggregate(port_small_junksReturns4, list(port_small_junkiDate), sum
names’ port_small_junk_1 c("Date"”, "Returns$3”

port_quality merge(port_big._quality_ 1, port_small_guality 1, by
port_junk merge{port_big_junk: 1, port_small_junk_1, by = "Date’




port_ junk merge port_big_junk_1, port_smoll_junk_ 1, by

port_(M] merge port_quality, port_junk, by

port_OM] transformport_QMJ, QMJ port OMISReturnsSO port_OMISReturnsS] port_QMJiReturnsBQ port_OMJiReturnsBl

port_longQuality transform port_OMJ, LongQuolity ) port_OQMISReturnsSQ port_QMIZReturnsBQ
port_Shortiunk transform{port_OMJ, Shortlunk port_QMISReturnsS) port_DMIiRzturnsBl

nort_QMJ Lleft_join port_OQMJ, Faktorer ,c
port_OMJ Left_join{port_QMJ, FaktorerZ| ,c¢

port_longQuality left_join port_longQuality, Foktorer
port_longQuality left_joini port_longQuality, FaktorerZd

port_ShortJunk left_join port_Shortiunk, Faktorer &

'

port_Shortjunk Lleft_joiniport_ShortJunk, FaoktorerZ ,c

fan30 Im port_QMJIOM) - port_OMJSMKCT, datg - port_ QM)
Summary fam3a

fand Im port_QMJZ0M) port_OMJSMKT port_QMIISMB | port_OMJIHML, dato port_QMJ
sunnary fandéd

fon59 In port _QMIZ0MI port_ OMJiMKT port QMISSMB - port QMJSHML - port OMISUMD, dota - port (OMJ
sunmary| fan59

fansd Imiport_LongQual ity LongQuality - port_longQuality iMKT.x « port_londQuolityiSME. x + port_longualitySiML.x « port_longQuallty UMD, x, data - port_longGuallity
sunmary( fantd

fon7o Im{ port_ShortiunksShortiunk port_ShortJunkiMKT,x por‘t_bhor:)-.r.k SME . X port_ShartJunk iHML . X port_ShortJunicsUMD.x, data pO!‘t_ShO"tJUnK
sumnary: fam7d




res3g_1 mean{ port_QMIS0M]

res_3@ 2 res30_1/(StdDev(port_QMISQM] ) sqrt(length(port_OMIZQMI

res_3@.3 res30_1. ¢ StdDeviport_QMIZQM]

port_big_lonnsomhet total_port_1/total_port_lipgtq8
port_small_lonnsomhet total_port_1/total_port_1%pgtqd

port_big_lonnsomhet port_big_lonnsomhet group_by Date
mutate(QJ quantile(zlonnsomhet o 3,
Biglunk = ifelse(zlonnsomhet Q3,1,%
port_big._lonnsomhet port_big_lonnsomhet group_by( Date
mutate(QQ = quantile(zlonnsomhet,? {
bigQuality - ifelse{zlonnsomhet QQ, 1,

port_big_junk_lonnsomhet port_big_lonnsomhet port_big_lonnsomhetiBigJunk HED
port_big_quality_lonnsomhet port_big_lonnsomhet|port_big_lonnsomhetibigQuality

port_small_lonnsomhet port_small_lonnsomhet group_by! Date
mutatesQJ quantile(zlonnsomhet,® 3),
Smalllunk - ifelse({zlonnsomhet 03,1,
port_small_lonnsomhet port_small_lonnsomhet group_by( Date
mutateQQ quantile( zlonnsomhet, 9.7,
SmallQuality - ifelse(zlonnsomhet 00, 1,1




port_small_junk_lonnsomhet port_small_lonnsonhet| port_small_LonnsomhetsSmalllunk 1"
port_small_quality_lonnsomhet port_small_lonnsomhet| port_small_lonnsomhet:SmallQuality

res] lonnsorhet aggregateiport_big_quality_lonnsomhetMarketCapl, Li1stiport_big_quality_lonnsomhetiDate sun
names  resl_1_lannscmhet c ta®, "TotalMarketCcopl 1

resZ_1 lonnpsomhet cggregate’port_big_junk_lonnsombetMarketCapl, Listiport_big_junk_lonrnsomhetiDate’, sum

names: resZ_1_lonnscmhet c jata”, taiMarketlopZ_

res3_1_lonnsomhet oggregate/ port_small_quality_lornsomhebtMarketCapl, list(port_small_gquality_lonnsomhet:iDate , sum
names: resi 1 lonnscmhet CS"Dara’, ‘otolMorket (o

res4_1_lonnsorhet aggregata port_small_junk_lonnscwhetiMarketCapl, list(port_small_junk_lonnsomhetiDate ), sum
names’ res4_1_lonnscmhet ci"Date”, "TotalMurketCopd_1'

port_big_gquelity_lonhsorhet narge port_big_quality_lonnsomhat, resi_1_lonnsomhet, by
port_big_junk_lonnscmhet merge port_big_junk_lonnsomhet, resZ_1_lonnsomhet, by Date"

port_small guality lonnsomhet merge port_small_guelity lonmnsomhet, res3 1 lonnsomhet, by
port_small_junk_lonnsomhet mergs port_small_junk_lennsomhat, resd_1_lonnsomhet by

port_big_quality_lonnsothetivekter port_big_guality_lonnsomhetiMarketCapl - port_big_quality_lonnsomhetsTotalMarketCaopl 1
port_big_junk lonnsorhetivekter port_big_junk lonnsomhetiMarketCapl = port_big_junk_lonnsomhetiTotalMarketCopz 1
port_small_quaiity_lonnsomnhetivektar port_small_guality_lonnsomhetiMarketCapl = port_small_guality_lonnsorhet TotalMarketCop3_1
port_small_junk_lonnscmhetSvelkten port_small_junk_lonnsomhotiMarketCapl = port_small_junik_lonnsomhetiTotalMorketCopd_1

port_big_quality_lennsorhet Left_joiniport_big_guality_lonnsomnhet, aksjer!, ¢
port_big_junk_tonnsarhet Left_join(port_big_junk_lonnsomhet, aksjer!, ci'Date
port_small_quality_lonnsomhet Left_joiniport_small_quality_lonnsomhet, aicsier
port_small_junk_lornscmhet Left_join port_small_junk_lonnsomhet, aksjer|, <




resl_1_vekst aggregatelport_big_quality vekstiMarketCapl, list{port_big_quality_vekstiDate), sum
names{resl_1_vekst c{"Date", "TotalMarketCapl_1

resz_1_vekst aggregate(port_big_junk_vekstiMarketCapl, list(port_big_junk_vekstiDate), sum

names: resZ_1_vekst c("Date"; "TotalMarketCapZ_1

res3_1_vekst aggregate!{port_small_quality_vekstiMarketCapl, list(port_small_quality_vekstiDate), sum
names res3_1_vekst c{"Date", "TotalMarketCap3_1

res4_1_vekst aggregatelport_small_junk_vekstiMarketCapl, list(port_small_junk_vekstiDate), sum
namesires4_1_vekst ¢t "Date", "TotalMarke ]

port_big_quality_vekst merge{port_big_quality_vekst, resl 1 vekst, by
port_big_junk_vekst merge(port_big_junk_vekst, resZ_1 wvekst, by ‘Date”
port_small_quality_vekst mergelport_small_quality wvekst, res3_1_wvekst, by 'Date”
port_small_junk_vekst merge(port_small_junk_vekst, res4_l_vekst, by = "Date”

port_big_quality_vekstivekter port_big_quality_vekstiMarketCapl / port_big_quality_vekstiTotalMarketCapl_ 1
port_big_junk_vekstivekter port_big_junk_vekstiMarketCapl / port_big_junk_vekstiTotalMarketCap2_1
port_small_quality_vekstivekter port_small_quality vekstiMarketCapl / port_small_quality_vekstiTotalMarketCap3_1
port_small_junk_vekstivekter port_small_junk_vekstiMarketCapl / port_small_junk_vekstiTotalMarketCap4_1

port_big_quality_vekst left_join{port_big_quality_vekst, aksjer(; c
port_big_junk_vekst Lteft_join{port_big_junk_vekst, aksjer|, c("Date",
port_small_guality_vekst left_join(port_small_quality_vekst, aksjer|, ¢
port_small_junk_vekst left_join{port_small_junk_vekst, aksjer|, c('"Date"

port_big_quality_vekstiReturnsi port_big_quality_vekstiRZ.y * port_big_quality_vekstivekter
port_big_junk_vekstiReturnsz port_big_junk_vekst3RZ.y * port_big_junk_vekstivekter
port_small_guality_vekstiReturns3 port_small_guality vekstiRZ.y * port_small_qguality_vekstivekter
port_small_junk_vekstSReturns4 port_small_junk_vekstiR2.y * port_small_junk_vekstivekter




port_big_quality_vekstl aggregate(port_big_quality_lonnsomhetiReturnsl, list(port_big_quality_lonnsomhetiDate), sum
namesiport_big_quality_vekstl : u

port_big._junk_vekstl aggregate( por junk_vekstiDate), sum
names{port_big_junk_vekstl L

port_small_guality_vekstl aggregate(port_small_quality_vekstiReturns3, list(port_small_quality_vekstiDate), sum
namesiport_small_quality_vekstl (o e

port_small_junk_vekstl aggregatei{port
names{port_small_junk_vekstl c("Dat

port_quality_vekst merge(port_big_quality_vekstl, port_small_quality_vekstl, by
port_junk_vekst merge(port_big_junk_vekstl, port_small_junk_vekstl, by D 4

port_vekst mergeport_quality_vekst, port_junk_vekst, by

port_vekst transform(port_vekst, vekst ) port_vekstiReturnsSQ port_vekstiReturnsS])+0 port_vekstiReturnsBQ port_vekstiReturnsB]

port_vekst left_join(port_vekst, Faktorer| ,c
port_vekst left_join(port_vekst, Faktorerz| ,ci"




fam30_vekst Lmiport_vekstivekst - port_vekstiMKT, data - port_vekst
summary( fam30_vekst

fam4@_vekst Lmiport_vekstivekst - port_vekstiMKT + port_vekstiSMB - port_vekstiHML, data - port_vekst)
summary( famd@_vekst

fam59_vekst Lmiport_vekstivekst - port_vekstiMKT - port_vekstiSMB port_vekstiHML + port_vekstiUMD, data - port_vekst
summary( fam50_vekst

res3@_1lvekst meani port_vekst vekst

res_30_2vekst <- res30_lvekst/(StdDev(port_vekstivekst)/sqrt(lengthlport_vekstivekst

res_30_3vekst res30_lvekst/( StdDev(port_vekstivekst

port_big_sikkerhet total_port_1|total_port_lipgtqd
port_small_sikkerhet total_port_1/total_port_lipgtqd

port_big_sikkerhet port_big_sikkerhet group_by(Date
mutate(QJ quantile(zsikkerhet, 0.3,
BigJunk = ifelse{zsikkerhet QJ,1,¢
port_big_sikkerhet port_big_sikkerhet group_by( Date
mutate{0Q - quantile(zsikkerhet,?.7),
bigQuality - ifelse(zsikkerhet




port_big_junk_sikkerhet port_big_sikkerhet/port_big_sikkerhetiBiglunk ey
port_big_quality sikkerhet port_big_sikkerhet!port_big_sikkerhetibigQuality

port_small_sikkerhet port_small_sikkerhet group_by(Date
mutate(QJ quantile( zsikkerhet ¢ .
SmallJunk = ifelse(zsikkerhet 03,1,0
port_small_sikkerhet port_small_sikkerhet “-¥ group_by(Date
mutate(QQ - quantile(zsikkerhet, 0.7,
SmallQuality - ifelse(zsikkerhet Q,1,

port_small_junk_sikkerhet port_small_sikkerhet{port_small_sikkerhet’SmallJiunk NER
port_small_quality_sikkerhet port_small_sikkerhet|port_small_sikkerhetiSmallQuality

resl_1_sikkerhet aggregate(port_big_quality_sikkerhetiMarketCapl, list(port_big_quality_sikkerhetiDate), sum
names(resl_1_sikkerhet c("Date", "TotalMarketCapl_1'

resZ2_1_sikkerhet aggregate(port_big_junk_sikkerhetiMarketCapl, listiport_big_junk_sikkerhetiDate}, sum
names( resZ_1_sikkerhet c("Date", "TotalMarketCapZ 1

res3_1_sikkerhet aggregate! port_small_quality_sikkerhetiMarketCapl, list(port_small_quality_sikkerhetiDate ), sum
names(res3_1_sikkerhet c("Date", "TotalMarketCap3_1'

resd4_1_sikkerhet aggregateport_small_junk_sikkerhetiMarketCapl, listi{port_small_junk_sikkerhetiDate), sum

names| res4_1_sikkerhet c({"Date", "TotalMarketCap4_1

port_big_quality_sikkerhet merge(port_big_quality_sikkerhet, resl_1_sikkerhet, by
port_big_junk_sikkerhet merge(port_big_junk_sikkerhet, resZ_1_sikkerhet, by = "Date'
port_small_quality_sikkerhet merge{port_small_quality_sikkerhet, res3_1_sikkerhet, by
port_small_junk_sikkerhet merge(port_small_junk_sikkerhet, res4_1_sikkerhet, by = "Date’




port_big_quality sikkerhetivekter port_big_quality_sikkerhetiMarketCapl / port_big_quality_sikkerhetiTotalMarketCapl 1
port_big_junk_sikkerhetivekter port_big_junk_sikkerhetiMarketCapl / port_big_junk_sikkerhetiTotalMarketCap2_1
port_small_quality_sikkerhetivekter port_small_quality sikkerhetiMarketCapl / port_small_guality_sikkerhetiTotalMarketCap3_1
port_small_junk_sikkerhetivekter port_small_junk_sikkerhetiMarketCapl / port_small_junk_sikkerhetiTotalMarketCaop4_1

port_big_quality_sikkerhet left_join(port_big_quality_sikkerhet, aksjerl, c
port_big_junk_sikkerhet left_join{port_big_junk_sikkerhet, aksjer{, c("Date",
port_small_guality_sikkerhet left_join(port_small_quality_sikkerhet, aksjer|, ¢
port_small_junk_sikkerhet left_join(port_small_junk_sikkerhet, aksjer|, c{"Date’

port_big_quality_sikkerhetiReturnsl port_big_quality_sikkerhetiR2.y * port_big_guality_sikkerhetivekter
port_big_junk_sikkerhetiReturns2 port_big_junk_sikkerhetiR2.y ' port_big_junk_sikkerhetivekter
port_small_guality_sikkerhetiReturns3 port_small_quality_sikkerhetiR2.y ' port_small_quality_sikkerhetivekter
port_small_junk_sikkerhetiReturns4 port_small_junk_sikkerhetiR2.y " port_small_junk_sikkerhetivekter

port_big_quality_sikkerhetl aggregateport_big_guality_sikkerhetiReturnsl, list(port_big _quality_sikkerhetiDate), sum
namesiport_big_quality_sikkerhetl ci"Dote", "ReturnsBQ"

port_big_junk_sikkerhetl aggregate(port_big_junk_sikkerhetiReturnsZ, list(port_big_junk_sikkerhetiDate), sum
names:port_big_junk_sikkerhetl cC"Date"”,; "ReturnsBl

port_small_guality_sikkerhetl aggregate(port_small_quality_sikkerhetsReturns3, list({port_small_quality_sikkerhetiDate), sum)
names{port_small_quality_sikkerhetl c("Date", "ReturnsSQ'

port_small_junk_sikkerhetl aggregatelport_small_junk_sikkerhetiReturns4, list(port_small_junk_sikkerhetiDate), sum
names{port_small_junk_sikkerhetl c("Date", "ReturnssSj’

port_quality_sikkerhet merge(port_big_quality_sikkerhetl, port_small_quality_sikkerhetl, by
port_junk_sikkerhet merge(port_big_junk_stikkerhetl, port_small_junk_sikkerhetl, by 'Date”




port_slkkerhet merge port_guality_sikkerhet "t_junk_sikkerhet, by Dt

port_sikkerhet transform port_sikkernet, sikkerhet port_sikke ReturnsSQ port_sikkerhet SReturnsSd port_sikkerhet SReturnsBQ: port_sikkerhet SReturnsf8)

port_sikkerhet left_join port_sikkerhet, Fok
port_sikkzarhet left_join port sikkerhet, Faktorer?

fan30_sikkerhet Imiport_sikkerhetisikkerhet = port_sikkerhet!MKT, data - port_sikkerhet
sunnary fam30_sikkerhet

fard0_sikikerhet Im(port_sikkerhetisikkerhot  port_sikker| 1K kikerhetiSME « port_sikkernetiMML, data - port_sil
sumary ( Fam4®_sikkerhet

FonSO_cikkerhet Iml port_sikke sikkerhet  port_sikkerhetiMKI port_sikkerhot'S rt_st rhetilk port_sikkerhetSUMD, data - port_sikkerhet

sunsary ( Famsv_sikkernet
ras3p_lsikkerhet mean port_sikkernetisikkerhet

res_3@_Zsikkerhet res3@_lsikkerhet. (Stdbey pnrt_\lkkyvhut's;Kke" sqrt ﬁung’n port_sikkerheticikkerhet

res_3@_3sikkerhet res30_l1sikkerhet | StdDavi port_sikkerhetisikkery




famQMI_MKT Lm(port_QMI5QM]
summary ( famQMI_MKT

famOMI _SMB Im port_QMISQMJ
summary( famQMI_SMB

famQMJ _HML LmCport_QMISQM]
summary  famQMI_HML

famQMI _UMD Im{port_QMJIiQMJ]
summary ( famQMI_UMD

famlonnsomhet_MKT
summary( famlonnsomhet _MKT

famlonnsomhet_SMB
summary( famlonnsomhet_SMB

famlonnsomhet_HML
summary( famlonnsomhet_HML

famlonnsomhet_UMD
summary famlonnsomhet UMD

famvekst_MKT
summary( famvekst_MKT

Im(port_vekstivekst
famvekst_SMB lm(port_vekstivekst
summary( famvekst_SMB )

famvekst_HML Ilm( port_vekstivekst
summary( famvekst_HML

famvekst_UMD Ilm port_vekstivekst
summary( famvekst_UMD

port_OMJiMKT, data

port_QMISSMB, data

port_OQMISHML, data

port_OMJiUMD, data

Lm( port_lonnsomhet!lonnsomhet

Lmi{port_lonnsomhet!lonnsomhet

Lm{port_lonnsomhet!lonnsomhet

Lm(port_lonnsomhetilonnsomhet

port_

port_

port_

port_

port_

port_

port_

port_

port_vekstiMKT, data

port_vekstiSMB, data

port_vekstiHML, data

port_vekstSUMD, data

QMJ

QM3 )

oMJ

QM3

lonnsomhet SMKT, data
lonnsomhet $SMB, data
Lonnsomhet

HML, data

Lonnsomhet SUMD, data

port_vekst)

port_vekst

port_vekst

port_vekst)

port_lonnsomhet

port_lonnsomhet

port_lonnsomhet

port_lonnsomhet




famsikkerhet MKT Imiport_sikkerhetisikkerhet - port_sikkerhetiMKT, data = port_sikkerhet )
summary( famsikkerhet MKT

famsikkerhet_SMB Lm{port_sikkerhetisikkerhet - port_sikkerhetiSMB, data = port_sikkerhet}
summary! famsikkerhet SMB

famsikkerhet_HML Imiport_sikkerhetisikkerhet - port_sikkerhetiHML, data - port_sikkerhet
summary( famsikkerhet HML

famsikkerhet_UMD Im{port_sikkerhetisikkerhet - port_sikkerhetiUMD, data = port_sikkerhet
summary( famsikkerhet_ UMD

port_alle_faktorer port_QMJ
port_alle_faktorer left_join(port_alle_faktorer, port_lonnsomhet! ,c("lo
port_alle_faktorer left_join(port_alle_faktorer, port_vekst| ,c

port_alle_faktorer left_join(port_alle_faktorer, port_sikkerhet| ,c("sik
port_alle_faktorer port_alle_faktorer|, c((,13,14,15

korrelasjon cor(port_alle_faktorer
korrelasjon
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