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WRRMM B € v 77— & fj i
—HIRE, F-5 T sy, B
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A TlE, Bureau van Dijk #2582t &5 7 — 4 X — X Osiris 2 5
SN EF1S7TH B o4 B (—eRES, RIS D)
OEEMBER (o L\, BN, REER C84IHH, 33445) O
F—= 774N WMHBEyrF—%) FarsV¥a—5CHHETE2 7714
WIS 2 TR (RPLEE) &, Z20BBENT 74 VET— 5|
HrEedsE R IS AR A, EBICT— Y BNDPATA A4 7Y = 7 MEIcZ
WdrTHR (F=55 7)) #BMEFET S EICL > THEN
REME 2 iR T2 Hik el 75. Ax &0 —EOWN%ETIE, Tukey
(1977) (2 & o> TR ENTARRW T — YN %2 T — 5 4 T v A% FAT
THh—ANELTMEMTL, MBE Y 7 T8 0o EKDOH
LIEH - M eHL 2L eilAhb.

*—7— KRN T— ¥ BN (Exploratory Data Analysis), ¥ v 77—
% (Big Data), 7— %% A = A (Data Science), HijLH
(Preprocessing), 7—% 5 >~ 2V » % (Data Wrangling),
FH e (Reproducibility)

I @FUBIC

WA, [¥y 77 —% ] (big data) &\ HEETIHIN B BEASK & <
POWEE S TIEEMOLDEEC L) T — I I AAITBITF 5 FER
D¥BL L THRDbNLTED, ZOWE - SHOEBESES RSN TS (]
2T, THH (2017) #ZW). T/, 0L F—yEFML, FEms

J— 1 J—
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WEP ST =7 %00 - BT A2 L ICE > THZRMAEELZOD (3
B 5842 [F— %4> 2| (data science) EFER L HIZ > TV A,
LB, T—AIVALARERDITAI LR, THUIEET S LRIZOWT
EfHEEA 1252 T 5.

—f%iz, Hl7—% (raw data) 13, SFSFEHREH (74 -7y M4
—, KIEME, BHELFOFERL) 5, HET— ¥ BTREICHE AL
(load) ZTEMNTET, M - AT HZLEH LY. XoT, 9 5
HhOD T 7 ANEA] R [55H4 - i cE s (F77 27 ) Bl 108
BT 20BN DY), ZOMEEITT— 5 W - 50 - TS 5 & TFED50%
2H0%% HOLELFEDNLY. 51y VT —F Lwv) HEEICFES
NEBEPRE T =5 L b &, ZOTRIIERER - 577 - BFESLEL
5B EREZHIBBTE L.

AR Cld, Bureau van Dik (BvD) #1? 2264t b 57— % X— 2
Osiris 70 & i & 7GR 1577 E 0 4 B8 (RS, ESEIkL
©¥EEL) OEEMBER G, ¥, REEZ E84HE, 3345)
OMHETF—% % [M#HY v 75 —% ] (financial big data) LIFATWS. 77
ANVOHMBEE LT, H14GB (FH/NA b) - 20071758 (IERELC X
2,900,73047) TH %Y. %B, ZOF—4% v M, Jimichief al (2018) T
EBRICHH SN T30 TH 5.

KT, T RXR=ApSHEINIMT -S5O 774 Ve a s Ea—
y (v7bhyz7) THHTES 7 7 A VERICERS 2 TR AL
(preprocessing) EIPUS, D7 7 4 V% RIZEiAIAKR, FEEIZ T — & G

1) BI21E, Patil (2012) (p.18) TlX, “80% of the work in any data project is in cleaning
the data.” &R_HENTWD,

2) https://www.bvdinfo.com/en-gb/

3) KEMFOSTFTIEIMRO FHAEOMHET—5 L LT, WhwoHEIKEWL D
LEZBND.

4) HiE (2017-a, b) & Saka and Jimichi (2017) TIZ20154F 125 — & X — Z Osiris 2* &
MENTZT—=8 77 AVERHLTBEY, RETHRRS FHEELFEROLIEHFTHIT
w5,
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PITRAA5F 7727 PERICERT 2 THE, ROKEMERETH S
RStudio | T47 ) 72, Grolemund and Wickham (2016) 2% 5 > T [ 7 —
%5 7)) 7| (data wrangling) EMERZ EI2T2Y. FOTEEZFELL
ABHIEIZEoT, ZOEMTLED L) ZMENHY, L0 LX) LB
BERY, TNLEEDLH)ICHBFEMLT S LI12L o T, [HITRENE]
(reproducibility) ZHEMRET A I ENTELDDRAIZOVWTIHRS. & B,
F—F BT LTS5y b7+ —24 & LTlE, macOS High Sierra (10.13.5)
ERRALTWAZEICERELEY. 72, AfCcHALZROEEIZOW
T C 2R iz,

Ak at—HEOMETIE, Tukey (1977) 12X o TIRBE N7z [HEEW
7 — ¥ f##7 ] (Exploratory Data Analysis: EDA) % 57— ¥ %4 = A % %47
L= E L THENT L (Grolemund and Wickham (2016), Bruce and
Bruce (2017) ¥ ZH8), LELOMBY Y 7 T— I »oMorOERDH %1%
- MAE/ALEEeRAL, 51, TOTHRIE, Evrr—5swn)il
WOBRBETIEN) S LWL & T [FIRAHEME] (reproduci-
ble research) &\ 9 VIGERo o F FEFTWRENE I L) T L bELE
T52E1275.

|| g

HMF—% >y b7 740 (raw dataset file) 1%, F— ¥ B OSEENY 7
(\t) KPYDFFAF7 74 (data.txt) THY, + A X3 14GB
(EH/54 ) - 2900,730f7CTHA. LLFIZZD 7 74 Vo—E (45 317)

5) AFTWO TVLEINE L F—5 T2 7)) Y 7FOLRIE, 77— %) 58 - ¥k
EoEWH S [HH - R - FiAdAA ] (Extract, Transform, Load: ETL), [7— %
)84 75 4 | (data pipeline), [7—% 2 L > 7] (data cleansing), [7—% 27
1) —=> 7] (data cleaning), [7 — #4f] (data manipulation) 7 & &I:Eh, i
PRI BT a7 VAR RLE > T0Eb0bHbIhED, F—s%arEa—
(V7M7) TG0 - B CcEaEA] CEBT2TREVZ LY. &b,
AHG (2018) Tk SN TV A RILIR L I3 F TR - 2 ERTHA L TWb 2 L IZ7E
HLLD.
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V—ZXdA— K1 F—&7741J)data.txt D—Ef

AGGREGATE INDUSTRIES HOLDINGS LIMITED BvD ID number Address of incorp. - Country US SIC,
Primary code(s) (M) US SIC, primary code(s) description Main exchange Consolidation
code Closing date Number of months Audit Status Accounting standard Source Statement

-

unit Currency of the statement Exchange Rate from Local Currency Fixed Assets
Intangible Fixed Assets Tangible Fixed Assets Other Fixed Assets Current Assets Stock
Debtors Others Cash & Cash Equivalent Total Assets Shareholders Funds Capital Other
Non Current Liabilities Long Term Debt Other Non Current Liabilities Provisions
Current Liabilities Loans Creditors Other Total Shareh. Funds & Liab. Working Capital
Net Current Assets Enterprise Value Number of Employees Operating Revenue / Turnover
Sales Costs of Goods Sold Gross Profit Other Operating Items Operating P/L Financial
Revenue Financial P/L Other non Oper. /Financial Items P/L before Tax Taxation P/L
after Tax Extraord. & Oth. Items P/L for Period Material Costs Costs of Employees
Depreciation/Amortization Financial Expenses Research & Development expenses (memo)
Cash Flow Added Value EBITDA Income taxes Income Tax Payable Deferred Taxes Def. Inc.
Taxes & Invest. Tax Credit Date of current Market capitalisation Current market
capitalisation Market price - Year Market price - January Market price - February
Market price - March Market price - April Market price - May Market price - June
Market price - July Market price - August Market price - September Market price -
October Market price - November Market price - December Market Cap.

2 BVDID COUNTRY PSICUSCDE PSICUSSCR MAINEXCHANGE CONSCODE COMMON_CLOSING_DATE
NMONTHS AUDSTAT ACCSTDFHDR SOURCE STAT_UNIT ISO_CURR EXCHRATE 30030 30040
30035 30045 30005 30010 30015 30020 30025 30050 30090 30095 30100 30075
30080 30085 30087 30055 30060 30065 30070 30105 30110 30112 30108 30120
30205 30210 30215 30220 30225 30235 30240 30250 30255 30260 30265 30270
30275 30280 30285 30290 30230 30245 30291 30295 30300 30320 13035 21040
21100 15504 DATEMARKCAP MARKETCP MPRICDATE MPRICJAN MPRICFEB MPRICMAR
MPRICAPR MPRICMAY MPRICJUN MPRICJUL MPRICAUG MPRICSEP MPRICOCT MPRICNOV
MPRICDEC KF_MARCAP

3 1985 (th USD) GB00182412 UNITED KINGDOM 3272 Concrete products, except block and
brick Delisted C1 31/12/1985 12 Qualif n.a. Acc. Std na AR th GBP 1.4445 85,702 n
.a. 39,796 45,906 62,836 23,777 34,408 4,651 4,030 148,538 78,393 15,384 63,009
14,142 12,6391,502n.a. 56,003 n.a. 26,333 29,670 148,538 31,851 6,832 n.a.
2,416 145,216 143,901 -111,053 34,162 -18,186 13,159 n.a. -3,221 1,430 11,368
-2,2399,129-299,100n.a. -38,034 -2,817 -3,221 011,917 55,411 15,976 -2,239
1,690 n.a. n.a.n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.n.a.n.a.n.a. n.a.n.a

.n.a.

75 DML, 20Ny ¥ =35 (Ny 5 —17) L3BFOF— 55
(F=%147) 2170y 27358281870y 7 bl Ens. (M1)
—HIZ, MBHEDOT =y X=2Ap ol EN/T—5 %, TOEIMS
POV T b= TRECHITT 5 2 LI LVBETS TS, SlEk-
72F=5 7 T ANVUTO L) BN S 57
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S, 2 oS

1st block Data Rows 33 rows

82878 th block Data Rows 33 rows

M1 F—%2774) data.txt DIEE

(PU1) BOM? DAFAE
(PU2) # <L =717 ¥ A7 L (Operating System: OS) M TOFFA 2~

N D AHE
(PU3) LA T bORKE— (LAT I "D ERLGpolonNy ¥ —4TL 7= 547
DA

(PU4) &I T 27 4+—<v b (B r<RED)

(PUS) JHMET = F (n.a., NA % ¥) OFE— & RIT = FAFHEL %
WRIRE DA

(PU6) 7= ZATORHIZRG %Y 73— F (\t) HHFE

(PUT) $FBkGEH OIFEFE (#71 )

PLEORBEICHT 52 12k 5T, RICHAADLI EXFNTERITNED,
F— YR R ETT A 720101E, EHICLUTO LS 2SI LT 523553
Hotlr

6) BOM & &, Byte Order Mark ®OWEF T2 V), Unicode ® UTF-16 7 £'16¥ v Migod =
YA—FU Vv THFRIIBWT, TUFA T URIEETHOIIT 7 A IVOEHEIZEEA
ENnb16E Y NOETH A, (IT HFER e-Words http://e-words.jp/ DEME).

7)  FEBIZ, “DATA#3 LIMITED” &\ 9 #H 4% b OMNENHFET 5.
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(PR1) ¥ (&) woR (Fil, X%, FAHZE) ofE (HiEl)

(PR2) &= HIND SN2 T 7 A MZEREAHHEIEL BV (AN F—
I EENDEHEL L OREDLE)

(PR3) =%+t v b OHIEY OG-

(PR4) AEEBT— ¥ WP (RS — F - FHEAVE 7Oy 7 D5
BHOAIIER SN T D)

(PR5) BLEF IS 57— DIFG (XA F AN T T AN) DK

(PR6) XD —HTII RV (FALDOEEDHFLE)

(PR7) B L — P OFEDOBDIERHIAEAE L %2\

INHDOMFEIZMAZTARB TR TV DT 7 74 VL, HEBEDOH
B bDTHEDTT 4 ¥ REFHEY 7 7 27" THERIRNETSH
720, DTOX) BFECTRIELZ (K2 bBH) !

(S1) UNx 2~ ¥ FRAf ¥ 7 1) % (grep, dos2unix, >, (g) sed & &)
FHLTEEL, RICGHAAD DA name. rda (REATET Y
= a5 NTTF AT 7 4)), data.rda (77— 7 &8
WHENTZTFADT 74 )) ~NEi

(S2) 7— & EMTEREE R & H\» CTULELf%, CSV, RDS 7 7 A VI LIRAF

Unix Shell @
St'ripls data.rda

data.txt > >

name. rda firnfin. frame.

2 Unx a7 K& RICK DRTLIE

8) ZITORKIE, T R=ADLMET AT =5ty NGO (%S,
EHH, WHEEOHBRER L) 2FT.

9) Microsoft Excel 2016 Tid, 220=1,048,57617T% B2 57 7 A V&R H T LIFTE LW
ZEICERELLD.
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DFIZ I s 0RO FNEOFM & %39 5.

FiE (S1) DOFHEA

FJE (S1) 2BV, BOM OfE (PUL) &4 ¥ % =7V ¥ gsed” &
FHLChREL, ME (PU2) OfFKI— FIE, dos2unix I~ F&FIH
LA,

| BOM O & 7k 7 — FOZH: |

$ gsed -1 -s —e "1s/"\xef\xbb\xbf//’ data.txt
$ dos2unix data.txt

TZT, SIEUNK Y —IFLoTUr T b EETILICEELLS.

XKIZ, M (PU3) 122w Tid, ~v ¥ —4T (HaraInsd) L575—%
T grepa~y KU FA4 L7y a sk ) 2UTOIIICATTA
ZEIZEoT, ENFNHT 74V name.part (AT ELNY ¥ =5

DT 7A)), data.part (T—FEHFO 77 AN) 1Z5EEL (M3 b2
1) -

} grep 2 &5 7 7 A VO }

$ grep -E "th\sUSD\) " data.txt > data.part
$ grep -v -E "th\sUSD\) " data.txt > name.part

X5, B (PU4) X, T— 9 RMEBH AT DN TEALAT—5 77
ANOFNELTCSV? 77 A VICERT A b 2EZL L, &IZH

10) gsed X, GNU 70 Y =27 b (https://www.gnu.org/) &> TSNy
T zT7DO—D2THY), UNK ICHEENICHESN TV AN —LAIT 15—
(stream editor) sed ZWBE L72dDTH 5.

11) Windows ECTF = X=2ZA» 57T =Z /MBI N TWDE 720, {7 Ra— FAEF
(Carridge Return: CR) 7»2tf47 (Line Feed: LF) (CR+LF) T LAY, T — % M
13 macOS (Unix) 721 Ubuntu (Linux) ETA79 720, 7 Ka— F%2#HE (Lr) @
PNZEWST BUENH L. TN HIEHI#E T — F (control code) ®—FETH B I LI
EELLY.



name.part

data.txt e ]
ey T
T data.part

M3 F—27711L0OHE

IPEINDLILILL ST, T EBITY 7 b 2 T ICHAATEEIC N T
TNEGIESRITIREENH LI L ERL TS, ZOkD, 78774
)V data.part 50 Y YEMNBEL L EE R L, F2, RHE (PU5)
WL TIERTIR) CEAABLT, REEI—FE n.a. O NAICET
BT DLENH L. SHIT, METH5 7O — v 2l fTHRIC L > T
WL, RIHEI— F2@EDICHATLLEDPH L. TNEDOLERITH LT,
WEHERONY = ZIERERHATRAB LAY T T 740
(sedscr) L LTHELTBVWTsed ZFHALTCLUTFOL ) ITMEL, 1
T4V vary (>) BfioT7T—4% 774 )Vdata.rda [ZEHESH L

| sed 12 & 5 B |
[$ sed -f sedscr data. part > data.rda ]

V—Z2O0— K2 XFIEBBROE-ODERKRBEDODIXIY) T T 74 sedser

1|4 @ n.a. ->NA

2 s/n\.a\./NA/g

3| 4, > &L

41s/,//9

S| 4B YT 5T 57 57 57 > % TINA Y INA Y TNA ¥ TNA YT

12) CSV %, Comma-Separated Values DWEHRCTH ), F— 7 HOGEHGFE L TH V<
(,) ZRALETFFAN 774 VRS,
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6| s/ /NA NA NA NA /g

T\ 4B 5T 5T 5T 57 ->FTNA Y TNA FTNA YT
8 |s/ /NA NA NA /g

O| 4 B ¥ THTHT -> ¥ TNA Y TNA F T

10 s/ /NANA /g

11 |4 B Y757 > 7 TNA ST

12 |s/ /NA /g

E512, ME (PU6) &, BHOY 73— 37— 2HMATHIZ T
TN & BUREEDN D B 72 OHIET AL ENH S, F72, B (PUT) 121
LCld, Yv—7 (#) 25, RTIRax> MLl shs20, HIKT S
VERHL., 22T, UTOLI I sed ZFIHT A LITL - TRELL
72 (M5O L).

sed IZX BT —% 77 4)data.part B 5T iEH

$ sed -i-e s/"$'\t’//g data.rda
$ sed -i -e s/#//g data.rda

data.part data.rda
Unix
Commands
Dt Rorws Drats Rrws
Dt Ry [rama Py

4 F—2T7AIIIHT 3XFHB#HR

EHl, HAEELANY F—E5D 7 7 4 )V name .part 205 b IFHiL S
Thryv—7 (#) % sed @ffio TUTD L) ICHIBRL 7 ¢

sed IZX BNy ¥ —E455D 7 7 4 )V name .part (28T 5 LFH|EHR
$ sed -~e s/#//g name.part > name.rda

DEoME LY, 5—% 77 1) data. txt I RIZFHAAATURITE
5 data.rda, name.rda BT LT ENTE 7.
%B, FIE (S1) BT A2L80MIE, DUTOL) BRIz VAZ) TN T 7




Unix >
name.part ('.nmmandﬁ name.rda
T T
TS

M5 ANyA—T7AIIHT BXF5IBR

A (script.sh) ICFCRLTBE, Yo VERETALILICEI->THE)
FATL, HREIPFHET LI L2207 (M6 bz L) .

VI NVAZ YT MK BT =% T 7 A VEED BENFEAT

$ /bin/sh ./script.sh

V—2OA—=K3 F=2T774IEEDS TIZX T )T NT74J)L: script.sh

#!/bin/sh

echo "RemoveBOMucodes"

gsed -i -s —e "1s/"\xef\xbb\xbf//’ data.txt

echo "dos2unix"

dos2unix data.txt

echo "seperateudataufile"

grep -E "th\sUSD\) " data.txt > data.part

grep -v -E "th\sUSD\) " data.txt > name.part
9 | echo "replacementuspecialucharacter"

10 | sed -f sedscr data.part > data.rda

11 | sed -i -e s/"$’\t’//g data.rda

12 | sed -i -e s/#//g data.rda

13 | sed -e s/#//g name.part > name.rda

W oUW N

FlE (S2) DFHEA

M8 (PR1)~ (PR6) |ZxfLd %7212, Rscript ZFHT A LI2L -
T, ¥=3FNVDaA<v Y FIA Y TRAZYF M2 HEFEITTHZ L1285
T, CSV 774 & RDSY 7 7 A W~ZEH L7z .

Rscript LB T =% 77 ANVDYT T

$ Rscript datadump.R "data.rda" "name.rda" "firmfin.csv" "firmfin.frame.rds"

13) RDS 774 ViE, RBWTH—OF 7Y 27 b E#EICAM DT A7200—207 7
AV, ONEF YT 74)0V) ThHbH, T, IVF—FEy hDHH, —EoF|
FREINLZDDEZORKXTHALTWA.
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Unix Shell

Scripts

data.txt T "

$ /bin/sh ./script.sh

'

script.sh
#!/bin/sh

echo “Remove BOM codes™

gsed -1 -5 —-e "1s5/"\xef\xbbi\xbf//" data.txt
echo "dos2unix"

dos2unix data.txt

echo “separate data file"

grep —E "thisusD\)" data.txt > data.part
grep —v —E “th\sUSD\ )" data.txt > name.part
echo “replacement special character™

sed -1 sedscr data.part > data.rda

sed -1 -e s/"8"\t'//g data.rda

sed -1 -e s/#8//q data.rda

sed -& 5/#//g name.part > name.rda

data.rda

name. rda

X6 BHALEDY I T MILDBEEET

11

22T, RTIFH) —#HoOWH%E RA2 ) 7 M7 7 A ) datadump.R (V —

Aa—F4) 2 LTHz, iaAL 774 V%5 "data.rda"”
2, S5 NTAT—Y 774NV %58 "firmfin.csv"

"name.rda"

&

L "firmfin.frame.rds" 25252 LK oTRAZ ) 7 b &y
LTWwWAbZ EIEFEELLIY.

© oG W N e

e e
o U e WP O W

V—2Z2dA— K4 F—2FROLODR IV T N7 74)l: datadump.R

require (dplyr)

require (readr)

args <- commandArgs (trailingOnly = T)
tmpl<-read_tsv(args[l],na="NA",quote="",col names=FALSE)
tmpl<-data.frame (tmpl)

for(j in1:7) tmpl[,jl<-as.character (tmpl([,j])

tmpl [, 8]<-as.Date (tmpl[, 8], format="%d/%m/%Y")

tmpl [, 9]<-as.numeric (tmpl[,9])

for(j in 10:14) tmpl[,jl<-as.character (tmpl(,j])

for(j in 15:83) tmpl[,j]l<-as.numeric (tmpl([,J])
tmp2<-read_tsv(args[2],na="NA",quote="",col_names=FALSE)
tmp2<-data.frame (tmp2)

firmname<-tmp2[seq(l,dim(tmp2) [1],2),1]
firmfin.raw.frame<-data.frame (rep (firmname, each=33), tmpl)
varnames<-scan ("variablenameOsirisforSpark.txt",what="")

colnames (firmfin.raw.frame)<-varnames
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17 | firmfin. frame<-mutate (firmfin.raw.frame,

18 SIC_code=rep (SIC_code[seq(l,dim(firmfin.raw.frame) [1],33)],each=33),

19 SIC_name=rep (SIC name[seq(l, dim(firmfin.raw.frame) [1],33)],each=33),

20 costs_goods=-costs_goods,

21 expenses_other=-expenses_other,

22 tax=-tax,

23 tax_income=-tax_income,

24 costs_material=-costs_material,

25 costs_employees = -costs_employees,

26 depr_amor = -depr_amor,

27 interest_paid = -interest_paid,

28 R D=-R D,

29 firmID=paste (firm, ID),

30 year=rep (seq(1985,2017),length (firmname)))

31 | write.csv (firmfin.frame,args[3], row.names=FALSE)

32 | saveRDS (select (firmfin.frame,

33 firm, firmID, year,month, country, SIC_code, SIC_name,sales,employees,assets_total
)y

34 args([4])

V=232 =F4 252 5N T2 0H%E (PR1) ~ (PR7) I2H)5 S
BHRALUTICHAT S, £9, v—RAa—Fo 1, 247HTIE, oM
79 72O ZBINTYLEZLR RSy 7 — 2 dplyr? & readr” % 5iAAA TV,
RiZ, 3ITHCTAVY Y FIA v THZ7201 8%+ 7Y 227 k args IZfHEL
TWwa., F72, 4, S5ATHTT =¥ Eo MO HN727 7 1) data.rda
% read tsv' THIAIAATFL, data.frame 7Y =7 b (tmpl)
WL TV 5.

XKz, R (PRL) ZxBd 272012, 64THAS10iTHTY (&)
OF (FdlE, X7, FAHRY) 2HERL TV,

72, 11, ITEHTHAEZEDAY ¥ =D 5Nz 7 7 14 )V name . rda

14) dplyr i, R TERERDT— % 29 720 ORFHEN L 7 — & TH % data. frame
WZxk LT, HldhE (select), ATHhiE (filter), FEH (mutate),
(summarise), Ai_¥Z (arrange) % O E EHEITH 72D D8y =TT
H5D. M https://dplyr.tidyverse.org/ # WSz, ARTH - T
WD T = SR RAT ) SOV BEARN R 8y =T Th .

15) readr i3, ¥ 7XPYHV DT FA LT 7 A LMRLCSV 7 74 V& EEICTHARAT
data.frame 7Y =7 NMIEWT B7-0ODOBEFEISMO NNy r—IThb.
FEAMIX, https://readr.tidyverse.org/ M ENzw. oy r—U%,
AF TP T T =T DA EAT) 12O ERT RGNy r—ITh A,

16) read tsvid, readr/Sv 7 —JIZEHENTWE Y TR Y DT FA L7 7 A e
b7 =8 kmEIIHARLZOOMBTHS. RIEENICAZESNA TV 2K
read.table LI L T BEICE 50 10ERERVWEVIHELDH L.
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¥ read tsv TRtARALIL, data.frame 777 227 b (tmp2) 2
L, 13fTH Cdata.frame # 7Y =7 b tmp2 @ 1 HHIZ 17T L
CH5ZNTWAERELZMHE L, #7727 b firmname I[2FHE L TWw
5. ZOFTT 2 POZREE3BMEHED LT Z LI X o TEEFEDIES
DEEXEED, MTHTCZOF TV 27 Ve T—9EGOF 7T =7 b
tmpl #HFEATAH I EIZE 5T, data.frame ¥ 7Y £ 7 b firmfin.
raw.frame ZEFHLTWVD. TOMBIZ L > TT—FEO0D 577 7
ANVICHEEL G2 o 24D BINT A PN TE. Lo THE
(PR2) IfAPLL7-.

ME (PR3) &, 1S THTTF¥ A M7 74 ) (variablenameOsiris
forSpark.txt) & LTHIEHELZD DY 25hilHi, 16/TH THI% &
LCHHMEST A2 &Ik - THLELL 7-.

CNLIBEOMIRIZ, dplyr 78y 7 — VI E DB mutate ZFIH L TIT -
TWAIZEIZEELLY.

I3, &¥SFa—F (SICa—F) L@¥EFELN (SICHHA) 2%
T=F 70y 7 OREOARLPPEFSN T E W) RHIE (PR4) ISH L
T, RS Twba— FEAHE3BETOMYEL-b D2 FERT S
TLiZEo Tl (18, 19TH 2 SHH).

F7o, BEFEICHETLZ T PEOMELE L TUEHRIN TV L0055
720, T YT OB D IEDENER L TBW2 i L vz, L
HEHTHILICEo TR L7 (20~284TH A S ).

E512, HE (PRS) ORADOMREDFIEIIOWVTIE, 4L BvD #ha8
EF L TCWAMEEaT—F (BvD ID number) Zfia L72#727%%] firmID %

17) =%ty bOHIZIE, Ny ¥V —IERPID SN2 T 7 4 )V name. rda I b FFET
L, ZHEBDHONFEGL2bD0THY, BHRENGFHELED 74—~y bO
BT O R CUET BB L 20 AW REMED S 5720, T X9 L HETHILL
2o BB, TIR=ANnLT—5+ty N T A, xS & e R
DERET =5y MO ERET A RULFHTH 5720, ByDHEME LT
LAEDLEDL L TIToTWA., B, MHENRE RS 72EROFHEZNEHE O 2
1252 5.
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EFTAHILICL o TREO—EBW LR L. QTHEZSH).

12, & (PR6) O@EHEL — FDOEIZOWTIE, 4Ek) 7— %
AI19854ED H201TAED S DT B &) b % 5T, 19857 520170451
EREHOGIZTEYET E V) RBEIC X 5> TH 2% H] year ZEFH L2
(30iTH = &H).

RIS &z CSV 7 7 4 VoI, 2,734,9751T, 1.3GB 7% >
72 BUTHZZM). &b, —HOFZ#ERLT7—% 1y % RDS B
THALTWwR ZEIZhEEL L9 (32, 33, 34frHA&H).

m F—%5>5U>y

R CUEE SN2 7 =% 7 7 4 )V firmfin.csv OHME (2GB Kili) O
T7ANVTHNIE, RICEEYIZHEZEIN TS read. table R,
readr 78y 7 — VI BT % read csv & £ VT RIZHAAA, 5HT
THIEDWRETHLITNED, 4%, SHICHBEORELRbOEH) 2L
ERBLT, ZZTCEEEr NN IR - a v a—T4 VT -
o A7 . Apache Spark™. (LLF, Spark &3 ) % FIA5 4. Spark (22
WCIEfHER B 2 BHR S,

T A XDBAEY) —FEEBR D56, EROFETE, —H7—%
EH—ANFZZ)E—- PDOTFT—=FR=ZAMFELTBVT, ST h L&
L7y 7 b7 & APIY ZFIH LT, SQL 2 L CHRIHS 2 2 &8
R FETH 72", LhrLeds, SNHOFEIIEL -0 TH
D, WIEICRIT S &) REND - 7.

ZOMBEIZxT LT, Spark # FIHTIIE, T—FH A A0 AE) —FESL

18) API & |3 Application Program Interface DB&FrCTH Y, [HAH I a2 —% Ta s F 4
(V7 by 27) OBBERERT LT -y 2%, WO 7102 5 40 50,
LCHHTA720DFIER T - A L2 ED (o] ThHA. (T HiETE
H# e-Words http://e-words.jp/ £ W 5IH)

19) BIz21E, RH»5H 7 —%~X—2Z MySQL ~RMySQL /v 7 — T & FI L TH#fd 2 %5
BEWENIHT-5.



WRMM Y v 77— 5 [T 15

B DEEIZH IS L THBY, Spark & Scala® #FHT 52 &Ik - T,
DE=F - O=AVIZED LT O - G2 ¥ — LV AAT) 2N
TELZEDPHEDO—DEnZzh. E512, RH”5, SparkR® & sparklyr?
LWV Ny =T affioT, 7—%%—H Spark IZFiAirAk, 2512, R
TT— 7T CE AN (data.frame + 7Y =7 b)) 1CEWT 5 )R
DWTLLNTHET 5.

1. SparkR IC& 3 F — 2 DFRMAH & iR

SparkR I R 5 Spark #FI|fi$ A 7-om 710 b ¥ F& LT Spark
MEO RNy =8 LTI EINTW A, Spark 1.4.0 5 FEES LT
Spark DataFrame IMBEDOKELTF -5ty N &HH) LB TEL LV
RIS hd b L liEmL L ). $72, Spark 2.1.0 22 553 (select) AT
BN (filter) ZRI2XTIGd A HEREDS SparkR (2 SN, 4B, 4D I
WLFR %479 720 OBETEE T dplyr /8y 7 — DICHE ST 5 BT & Tkt
L7zEE G2 TWDOTEREENW,

ZZTE, ROMARIEETH 2 RStudio® ETUTOLIICATIL,
SparkR /¥ v r— V& F|H L7z .

SparkR 78y r — Y # M 5720 DT : macos D

> Sys.setenv (SPARK_HOME = "/usr/local/Cellar/apache-spark/2.2.0/libexec")
> library(SparkR, lib.loc = c(file.path(Sys.getenv ("SPARK_HOME"), "R", "1ib")))
> sparkR.session(master = "local[*]", sparkConfig = list (spark. driver. memory = "2g"))

Java ref type org.apache.spark.sql.SparkSession id 1

20) Scala i3+ 7 v 2 MRIT0 T T I Y IEHED—D.

21) http://spark.apache.org/docs/latest/sparkr.htmlfoverview

22) http://spark.rstudio.com/

23) SparkR (£ UC, Berkeley ® AMPLab ® 5 — 412 & - T Spark & i3z L7270 =
7 b ELTHREENTWzAY, Spark 1.4.0 D2 5 1E3IZ Spark 70 = 7 M IHE
Gahi.

24) RNy r—2dplyr /8y r = DIZERE SN TS b O L AFEOEREN D 5 5%, B
KRE&m7T—rty MUEHTETSH A Z LITEREL L),

25) https://www.rstudio.com/
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SparkR /X v 7 — VB3 A% read.df 2 FIHT 52 &1L - T,
CSV77A4IVE RO 7Y =2  (Spark DataFrame + 7Y =2 b) &
LCHARLGZENTE A,

} read.df I2X 5T — % Diidili }
> firmfin.sdf<-read.df ("firmfin.csv", sourc="csv",
na.strings = "NA")

+ header=TRUE, inferSchema = "true",

GtAINFE N7z Spark DataFrame + 7Y =7 M, ZOF T TIEaHALRH#
FET) VIR ZEIEL TRz, R TEERICEbIALT 7Y o
7 MK (data.frame FT7V ) EBRT L. OB, KWIETIHE,
20154F DT =7 12H LD B Lm e B EREECTHHAT H72ODET
VERET L0, TN60T— ¥ 2 BT 2 LESH 5. 5B, i
Hlzo TRFBBEOHEMPIED DL, SHITREABDPRIADL DL
SEG 22 EE L. ZoOMEIZHIo T, Spark 2.1.0 O %K
filter, select MM L, & 52 Spark bataFrame & 72 =7 F 225
R ® data.frame 77 =7 FANEWT B 7201 collect ZFIH L
7o, =B, magrittr Xy F—VICHBT 534 7 (9>%) RFIAT AL, &
PR Z N 7T A4 VBT A ENTE L0, 32— FOMGEMED N 3
HEWV)BERRTHEFTH 5.

INOLOMEBENNT AL -T, UTOL) ICREMIZR DT —
¥ -7V —AL 47V b (firmfin2015) (&ML (K7) :

/—{ R7F—%-7L—2A-F7Yx27 b firmfin2015 ~OHH - 2k }—\

> library (magrittr)
> firmfin2015<-firmfin.sdf $>%
+ filter (firmfin.sdf$year=="2015" &

firmfin.sdf$sales>0 & firmfin.sdf$employees>0 & firmfin.sdfSassets_total>0 &
firmfin.sdfSmonth==12) %>%
select (firmfin.sdf$firmID, firmfin.sdf$country,

collect ()

i
4
5
+ firmfin.sdf$sales, firmfin.sdf$employees, firmfin.sdf$assets_total) %>%
i
>

colnames (firmfin2015)<-c("firmID", "country", "sales", "employees", "assets.total")
A\ J

WHEDIT T ZETIBIEL Tnd 2 EIEE SN,
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SparkDataFrame R data.frame
SparkR Spark
read.df filter,select,
firmfin.csv collect p |firmfin2015

_ |firmfin,sdf

Spark

7 SparkRICE D TF—2DFtdAdk & EH

P EOBEIC Lo TEONZTF =V IEUTO LI b0 THL (D5
o HHhH)

R7—%-7Lb—AL 47727} firmfin2015

> head (firmfin2015,5)

firmID country sales employees assets.total
1 ELECTROCOMPONENTS PLC GB00647788 UNITED KINGDOM 1859571 6024 1299582
2 COBHAM PLC GB00030470 UNITED KINGDOM 3070497 12527 4916351
3 REDHALL GROUP PLC GB00263995 UNITED KINGDOM 104624 796 61349
4 BT GROUP PLC GB04190816 UNITED KINGDOM 27426186 102500 61345242
5 BP PLC GB00102498 UNITED KINGDOM 222894000 79800 261832000

T, T EE26,6825LTH Y, KY (ZE) BUTOLIRLDT

firmID: ®¥H L BDREITI— FEHEAGLAZDD
country: 4’7_(

sales: 78 @ (HAZ © 1,000k Fv)

employees: TR (HAL 1 A)
assets.total: MEE (HAZ : 1,000k Fv)

26) Spark & Java #FIFI L7232 AT LA THAHI s, Fu b (L) 3R Z2RKE (X
Vo RFr—V) 25072047V 27 Mo EOGEF R EICHINTAZLIETE
B, koT, ATV MROGEFELT, WHELTT YT == () 7
HaEna, —JF, 7y¥—=n"—Eh>T (SFHHA LTI MEEZITHIFT L LTH
HahTwizizo, BENINT, AMTERDOAF TV 27 MAOH5E/FL LTy
FNAFIHAT A, 2B, BER TR T V¥ —N—1220 L) iz B Cconh<
WA T 2 s NEOGEIRFE L THIHTE 2 LICEREL LY.
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2. sparklyr IC& DT —ZDEEAIAH EEH

sparklyr & 1%, SparkR & [A£IC R 725 Spark ([ZHHi 3 2 e 4 2t 3 %
RSy —YTdhAHD, RAIED dplyr DNy 7 T2 F &R 5 SR 7%
T3, Spark 225 dplyr DffEZ o TR AT — ¥ ik 5 2 &A5C
&, ZOBEKRT, ROMIEOREREZ > THITR UL TREE 5 5. 72,
R %% Spark 2323 2 MFEH O T4 77 ) OFHAPWHETH L 2 LI
bEELELD.

sparklyr OFJHIZE L TI&, R DfEhlZEEE TH % RStudio - TLLTF D

) A& > Tsparklyr 7Sy 7 —Y%u— K LA L7 .

sparklyr 78 v 7 — V% FIH$ % 720 D% E

> library (sparklyr)
> library (dplyr)
> sc <- spark connect (master = "local")

sparklyr 73y 5 — VICALE 5 B spark_read csv 2 FIH$5 2 LI
X o> TCSV 774 N% Spark IZ5iAAL T EDITES.

spark read csv 2L 5T —% DFiAAA

> firmfin tbl<-spark read csv(sc,

+ name="firmfin", memory=FALSE,
+ path="firmfin.csv",
+ header=TRUE, delimiter =", ")

FAIAENTA T 2/ b firmfin tbl &, tbl spark 7 7 AIEL T
BY, dplyr ¥y 7 — T OFE% Spark DataFrame ~HEHTE 5 L9 2 #
xSy =7 2= 2%/ L TS, Lo T, sparklyr /¥y r—3
EFHT L E X, dplyr Sy =PI BT A filter, select &
FIFHL, S5 collect ZFIHTE %, %8, SparkR, sparklyr /<

27) sparklyr {2 RStudio #:25B1% - WA &2 1To CTH Y, TOXRMD R AL 7 1 7OHERE
BB RIET Ay A=V ERBFELTWA E W) EhSL, RICK Y BN AR
ToTwhILIZEELLY.
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=i, FUEEA CRMOBESS LTS, 2o OFHEIE
TRZSTWAZLIEEL LY.

% ¥, Spark DataFrame # 7 ¥ = 7 MEfk, firmfin tbl 7Y x 7
ME, Z0F FTEAHALRHETTETY v 7 %479 2 LT L TWARWwizo,
dplyr 8w r =V %2BATHZ EIZL 5T tibble” £ 7Y =7 AT
5.

ZOWE, SparkR ¥y 7 — T EFIH L7284 LBk, 201507 — 412
bEOK R ESEZMERREREETHMT L720DET IV EHET L7720
FHEOMEPIEDO D DL, ELITHHEABPRAAD DLV e 52,
7=y 2R A CNOOMBEFHTAZILICE ST, LTO LI
WAAIIIZ R @ tiblle £ 7Y =7 b (firmfin2015.tbl) 2L 72
(08) :

/—{ Rtiblle 7 7Y =27 b £firmfin2015.tbl ~OIfH - 245 }—x

> firmfin2015.tbl<-firmfin_tbl %>%

+ mutate (year=as.integer (year),

+ sales=as.numeric (sales),

+ employees=as.numeric (employees),

+ assets_total=as.numeric(assets_total),

+ month=as.integer (month)) %>%

+ filter (year==2015, sales>0, employees>0, assets_total>0, month==12) $>%

+ select (firmID, country, sales, employees, assets_total) %>%

+ collect ()

> colnames (firmfin2015.tbl)<-c("firmID", "country", "sales", "employees", "assets.total")

A\ J

SparkR O¥; & L FAERIZ, REDITTHAEZBIEL TWE Z EIZEE SN
v

DEOBEIZE > THES N7 % (tibble 7Y 27 b) ELUTO X
IBBDTHD .

28) SparkR+magrittr /X 77— 75 [Spark 1) | OHAFETH 5 D123 LT, sparklyr+
dplyr 78y 7=k [REFY | 0)11:1‘%“(“%%). B, INLONy =Tk [
HATAZLE T TNDBLICLDLDOTHITENETHS.

29) tibble I&, ROBRADO T =8 2 H L SIIBRN AT V=27 b2 TR
data.frame # LR L 72db D TH 5. FF L < I3 https://github.com/
tidyverse/tibble Z BRI N7z,
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tbl_spark R tibble
sparklyr
filter,select,

firmfin2015
collect " ity

sparklyr
spark_read_csv

firmfin.csv firmfin_tbl

L 4

Spark

X8 sparklyr iC&k 37T —ZDERAMAH EEH

/—{ RtiblleZ4 7Y =7 I firmfin2015.tbl }—\

> firmfin2015.tbl
#Atibble: 26, 682x 5
firmID country sales employees assets.total
<chr> <chr> <dbl> <dbl> <dbl>
1 ELECTROCOMPONENTS PLC GB00647788 UNITED KINGDOM 1859571 6024 1299582
2 COBHAM PLC GB00030470 UNITED KINGDOM 3070497 12527 4916351
3 REDHALL GROUP PLC GB00263995 UNITED KINGDOM 104624 796 61349
4 BT GROUP PLC GB04190816 UNITED KINGDOM 27426186 102500 61345242
5 BP PLC GB00102498 UNITED KINGDOM 222894000 79800 261832000
6 BRITISH LAND COMPANY PUBLIC LIMITED COMPANY (THE) GB00621920 UNITED KINGDOM 849777 692 19984157
7 BAE SYSTEMS PLC GB01470151 UNITED KINGDOM 24876655 75000 29760997
8 BRAMMER LIMITED GB00162925 UNITED KINGDOM 1062967 3862 670856
9 SPIRENT COMMUNICATIONS PLC GB00470893 UNITED KINGDOM 477100 1754 592000
10 DE LA RUE PLC GB03834125 UNITED KINGDOM 703154 3566 651880
# ... with 26,672 more rows
& J

T, BHIVTOBRLETRENTEBYY, E5I12, #7927 POV A
A EDBRL G2 5N TWAZ LIZEEL LY.

IV BH®ETICKZBEAEEM

KRETIX, DHEHICTH- 2RI e, MHTHRZF—=55 7 7O1L
BEEABFETT LI E2ERT LI LI L > THBETREE 2 MRS 5 I
DNTELET 5.

FF, BILEICEL TR, V-AI—F3ILkoTHIZONE Y IV

30) RICEHBENICHEEN TS T =il THh A data. frame 13, FONEFEEFT 7TV«
I MNEEAYI=VICANTHEILICE o THERT D E, &6 [hs] Lv)ft
Lo TBY, FFEFREVGEICHBEROBA»SMEE 2 5. OB 20
M head 2 E LA L TREDITZERIRT 5 FENE ONL. 5B, tibble 7
V7 MIZOL) BREEIST L THRSNTWAZ LIZEREL LY.
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)7 N7 74V script.sh &, V=ZAI2—=F4I2L->TH526N15RA
7)) 7 N7 74 datadump .R &, FNEMN, L )l /bin/sh™ &z
VA< FRscirpt? TEHTLILICL o TEITENTVD I EICHER
L&,

$oT, TNOEDARTZ YT N&2 7 7 A4)VMakefile IZFCiE L THWT,
UNx 2% Fmake A FO XY ICETTHILICL o THEFETT S
EDTRETH L (M9 M) ¢

——————{ make IZ L BRIALE (CSV 7 7 £ M OfER) F———

$ make csv
/bin/sh ./script.sh
Remove BOM codes

dos2unix

dos2unix: converting file data.txt to Unix format...

seperate data file

replacement special character

Rscript datadump.R "data.rda" "name.rda" "firmfin.csv" "firmfin.frame.rds"

Parsed with column specification:
cols (

.default = col integer (),

X1 = col_character(),

X2

= col_character (),
X3 = col_character(),

Parsed with column specification:
cols (
.default = col_character ()
)
See spec(...) for full column specifications.

Read 84 items
- J

ZZT, csvi3ERT AT ANV CSY 77 ANTHAHZEEFRLTED,
V= A= R5IZEBDT 7 AV Makefile 252 5.

31) macOS IFfEHE S =)V /bin/sh DEEEIL (/bin/bash & ERFPETRLE LT
& 3) GNU bash, version 325 THHI LIZFEEL L.

32) Rscirpt i, ROAZ )T M2 EfFT 5720078 by FTHY, UNx I 7V
FELTHEEINTWS.
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$ make csv
Unix Shell @
S Is
data.txt — 5 [GAtaurda s | firatin.cse
firmfin. frame.
name. rda rds

csv:
/bin/sh ./script.sh

SCrip atadump. ata.rda name.rda 1rmTin. csy firmfin.frame, rds l

9 make A7 > RKIZK B ETALIBED BEHL

V—2X3d— K5 Makefile

all
/bin/sh ./script.sh
Rscript datadump.R "data.rda" "name.rda" "firmfin.csv" "firmfin.frame.rds"
~/Library/TeXShop/Engines/Sweave-utf8.engine paper.Rnw
csv
/bin/sh ./script.sh
Rscript datadump.R "data.rda" "name.rda" "firmfin.csv" "firmfin.frame.rds"
paper:
~/Library/TeXShop/Engines/Sweave-utf8.engine paper.Rnw
presentation:

~/Library/TeXShop/Engines/Sweave-utf8.engine presentation.Rnw
preview-paper:

open paper.pdf
preview-presen:

open presentation.pdf
clean-tex:

rm paper-* *.out *.log *.tex *.aux
clean-data:

rm *.rda *.rda-e *.part
clean-pdf:

rm *.pdf

V—Aa—=F5ZBIFA5, 6, TATHASROHLEIZFH S N/EsT
HbH., TIT, INHD 34T V=] EIFEN, csvid [F—=7v b

EIEELI Y.
W2, =% 7)) 7 EEHHFEITT S L1 RStudio FTIER X~

33) make [Z2WTIE, https://www.oreilly.co.jp/library/4873112699/ 72 &

ESE SN0,
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VT MNEETTAHILICLoTHTRETH D705, KR TW- 7207~ %51
HIAATZEIETH L DT, ZORIH CHRENT — & BITIC & 2 WAL
FPEFY Y IOIRIET LRI BIE, Y2 VAZ YT NEFML AT
WCEATTAHZEIIAREWICEETRWEEDNL 20, KETIIEIZE L2,
2L, RO T— IR ETTAHI LI T, BIREVREE Bk
flifi) % Rnw 7 7 4 V& LCicik L THBIFIE, Sweave (Leisch (2002) =2
W) TS 22 L2k o T [BAY3CFH] (dynamic documents) % RS %
ZENTEDL. EHIZ, FNHLOILHEE Makefile IZFEE L THBWT,
make 2% NCHBEIEFT A2 LI L - THBETRMEZHEST S 2 &A%
HBCTHLHZLIZERELE). (V—Aa—=F5ZBIFAH5, 6ITHIZD&K
HERITV—VTHA.) B2, Jimichiet al (2018) AR, Tk
) HARTHEEER L TS, 2B, BIRCEARE BHTHEIIZEICO W
TiZ, Gandrud (2015), Xie (2015), =& (2014, 2018), Hbi#E, &5 (2018)
nErsRaniv,

vV bW

AT, macOS ECTT7—% 7 7 A VORLBIZ Unx I~ K - 4 7 —
TNy ERERMHL. T, =% 72 Spark & RSy 7 —
¥ SparkR, sparklyr, dplyr, magrittr % RStudio - Cffi-7:. TN oD THE
i, WM E AR L TWwb Python™ ZFH L7720, ¥ Scala &
Spark Z A L TR =479 Fikd H A 9. £72, RStudio Hh2%2ft ¥ 2
tidyverse /¥ v 7 — VS 2 W T A& TO T % RStudio L T479) 2 & bl
fELlbihs.

KEETH-727—% %1y MI1AGBREETH Y, HEETOE Yy 77—
FEEDOLRATIE TAE— VT =% | LIHENE DS LNeWwDS, €y 77—
v HFEEERIEE, wWbhbwd [NAT—=F] ThHh, FIFSNL5EHRE

34) https://www.python.org/
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M, V7% EONRD SHIM SN LEPBSHH ). S5, ¥y T TF—51d
(M2 ] HEETHL I L IO EFEENLETH L. BUE, FEZIRoT»
LELICHBEOKRERT—% Y NI, BDHE2ASRMAEI N TWE TFT—%
N — 2 Orbis 2 Sl Szt B3 - JE RS (22,312,669%) O F
EWBEHR (e he, EEAR, WEEZ E8HE) ZREIOFEIIEL
bDOTHAH. ¥AXLLIE, 7FAMERD7 7 AV TH 122GB (2.26&17)
THY, BEOI V2 BRETE T FENAT) —HFer B b2
O ZENFEL W EIEELL Y. 2OF— S EARBETHR-T0EH D
IZHRTREZWZ s, [EvrTF—F] LIERESH. B, 2OT—%
oy bERH L, WEOERERE TILE L wWoo, FUEKEERIEE
VF RSN EAFEI) TV E A 57— FEkT/ — B (FENNEL)
AL, #EEoEMERs FAYICREBESNZ T~y b EHHIEO
Spark & R O & 7% 5§, Apache Hadoop, Hive 17 L CTHiLEL4 2 = &
THA TG,

ASBOMEREE LT, A THoMBY Yy 77— % % HH e % i
TRL, FEBIIRRW T — YT 2479 TTEIC20T, FlEHmESEETLTE
ThHb. F/2, SHITHEBIKELT -5y MZOW T RABEOBE2S
FBHWEEEE MR Lo TR, 75 T 7 v T, BENT - Y RT
WEFTEDLPIZOVWTHRFTLTFETH 5.

(S I BAVE B R 8%

HEe

RIFFEDO—EIE LT ORI ZEE & ) B 215 T b 2 L ICEH# OB 2 k72w

O RN C [T 74 HN - F—% - TF ) L AL BHENT LS
WERENC L AU E0IRE] (201645 ~20184F), FRMIE"S | 16K04022, FFEft
FH R

© P 204E BB K BIBI HALIR SL FFI A - SL[FAFFEHL (JHPCN) B (M5 ¢ v
77—y ougifteiEtE 7 » 7|, BEE T D hI1TI002-NW], BF5EUERE @
EAT

© S 304E FE B K BIBI HALIR SL FFI A - SLFAFFEALs (JHPCN) B (M5 v
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77—y OB ERERTE T 27, BT [ jh181001-NWJ, BFZE(UR | il
1EAT

® PIVL AT KA AR T B

LR TS VN VN R £

F72, BvD OBHAKIZIZF— 7 OHMHBICE LTS RE 2 ZHIwEZwi, 22
B OB R IRRD.
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A THHLZRICETAREIIUTOL ) D DTHS

- (EER
- RICBIY % Bl 2
> sessionInfo ()
Rversion 3.4.4 (2018-03-15)
Platform: x86_64-apple-darwinl5.6.0 (64-bit)
Running under: macOS High Sierra 10.13.5

Matrix products: default
BLAS: /Library/Frameworks/R.framework/Versions/3.4/Resources/lib/libRblas.0.dylib

LAPACK: /Library/Frameworks/R.framework/Versions/3.4/Resources/lib/libRlapack.dylib

locale:
[1] ja JP.UTF-8/ja JP.UTF-8/ja JP.UTF-8/C/ja JP.UTF-8/ja JP.UTF-8

attached base packages:
[1] stats graphics grDevices utils datasets methods base

other attached packages:
[1] dplyr 0.7.6 sparklyr 0.8.2

loaded via a namespace (and not attached) :

[1] Repp_0. 12.16 dbplyr 1.2.1 compiler 3.4.4 pillar 1.2.2
[5] later_0.7.2 plyr_1.8.4 bindr_0.1.1 base6denc_0.1-3
[9] tools_3.4.4 digest_0.6.15 jsonlite 1.5 tibble 1.4.2

[13] nlme_3.1-137 lattice_0.20-35 pkgconfig 2.0.1 rlang 0.2.0
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[17] psych_1.8.4 cli_1.0.0 shiny 1.0.5 DBI_1.0.0
[21] rstudioapi 0.7 yaml_2.1.19 parallel 3.4.4 bindrcpp 0.2.2
[25] withr 2.1.2 stringr_1.3.0 httr 1.3.1 rprojroot_1.3-2
[29] grid_3.4.4 tidyselect_0.2.4 glue_1.2.0 R6_2.2.2
[33] foreign_0.8-70 reshape2_1.4.3 purrr_0.2.4 tidyr 0.8.0
[37] magrittr_ 1.5 backports_1.1.2 promises_1.0.1 htmltools 0.3.6
[41] assertthat_0.2.0 mnormt_1.5-5 mime_0.5 xtable 1.8-2
[45] httpuv_1.4.2 config 0.3 utf8 1.1.3 stringi 1.2.2
[49] openssl_1.0.1 lazyeval 0.2.1 broom 0.4.4 crayon_1.3.4
A\ J

182D T — 2 LIERE

2B A data.frame + 7 ¥ = 7 b X Spark 12 BT 5 Spark
DataFrame (Z3xF9 % FHEIRNRLATEIRN 2 SOOI A 1T 9 BA%i %, SparkR,
dplyr, R (JEiE) ICZNFNHEINTVLL02UTORIZTED S,

x®1 WEEH

‘ JLER ‘ SparkR ‘ dplyr ‘ R e
Hl) AR select select df [, "colName"]
1T filter filter df [condition, ]
FIE TN withColumn mutate df$colName<-col
DI orderBy arrange NA
7 ) — 71t | groupBy group by NA
£af agg, summarize summarize NA
we join join merge

fT3RE HHEEHENICE
— & X — X Osiris 7SI R & 7% o 2 EBOFHEFEK 21252 5.

®2 D HHEHEMICR

No. | BvD Variable Name RVariable Name |R Variable Name | Z%HH]
for Spark
1| firm firm firm ¥
2 | year (USD) year. UsD year_USD AE GEETHLAL)
3 | BvD ID number ID 1D ea—F
4 | Address of incorp. - Country country country %4
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5| US SIC, Primary code (s) (M) SIC.code SIC_code ¥fEa—F
6 | US SIC, primary code (s) description SIC.name SIC_name E3iied
7 | Main exchange exchange exchange EIG |
8 | Consolidation code cons cons A - B
9 | Closing date date date A
10 | Number of months month month k3
11 | Audit Status audit audit Hidr
12 | Accounting standard practice practice REHHE
13 | Source source source T =5 Ot
14 | Statement unit units units AL (filifs)
15 | Currency of the statement currncy currncy B
16 | Exchange Rate from Local Currency ex- | rate exchange_rate WL — b
change.
17 | Fixed Assets assets.fix assets_fix [ 5
18 | Intangible Fixed Assets assets.int assets_int TR E 1 E
19 | Tangible Fixed Assets assets.tang assets_tang K
20 | Other Fixed Assets assets.other. assets_other_ Z D[ 52 E
fix fix
21 | Current Assets assets.cur assets_cur ENEE
22 | stock stock stock X
23 | Debtors debtors debtors Feiita
24 | Others assets.other. assets_other Z DAL B
cur cur
25 | Cash & Cash Equivalent cash cash &R OHE RS
26 | Total Assets assets.total assets_total AT
27 | Shareholders Funds shareholders shareholders FREAA )
28 | Capital capital capital %N
29 | Other shareholders. shareholders_ ZOMokEER
other other
30 | Non Current Liabilities liabilities. liabilities_ Jri By i
non-cur non-cur
31 | Long Term Debt debt.long debt_long [if] 52 £ 1
32 | Other Non Current Liabilities liabilities. liabilities Z Dt DIk B F i
other.non-cur other non-cur
33 | Provisions provisions provisions FEEA
34 | Current Liabilities liabilities.cur | liabilities cur Rt
35 | Loans loans loans A%
36 | Creditors creditors creditors RS
37 | other liabilities. liabilities Zofboiwshak
other.cur other_ cur
38 | Total Shareh. Funds & Liab. total.s.l total s 1 BRI &
39 | Working Capital capital.working | capital working | HHZEAR
40 | Net Current Assets assets.net.cur assets_net_cur IEPRUEY &
41 | Enterprise Value enterprise. enterprise_ A S Al
value value
42 | Number of Employees employees employees PERERKL
43 | Operating Revenue / Turnover operating. operating_ A
revenue revenue
44 | sales sales sales
45 | Costs of Goods Sold costs.goods costs_goods
46 | Gross Profit profit.gross profit _gross
47 | Other Operating Items expenses.other |expenses other | ZDMODEFELH
48 | Operating P/L EBIT EBIT e
49 | Financial Revenue revenue.fin revenue_ fin SR
50 | Financial P/L PL.fin PL _fin ERIGEL
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51 | Other non Oper./Financial Items PL.other PL_other Z DM EFE AL

52 | P/L before Tax PL.before.tax PL_before_tax BLG RT3

53 | Taxation tax tax Bise

54 | P/L after Tax PL.after.tax PL_after tax BLG | R4

55 | Extraord. & Oth. Items PL.extr PL_extr R

56 | P/L for Period net.income net_income HIFIAE

57 | Material Costs costs.material | costs material | A EHE

58 | Costs of Employees costs.employees | costs_employees NG

59 | Depreciation/Amortization depr.amor depr_amor IR O 1
H

60 | Financial Expenses interest.paid interest_paid KILFE

61 | Research & Development expenses (memo) | R.D R D WrFE 5T

62 | Cash Flow cash.flow cash_flow Frviazo—

63 | Added Value add.value add_value it fiE

64 | EBITDA EBITDA EBITDA EBITDA

65 | Income taxes tax.income tax_income EABL

66 | Income Tax Payable tax.pay.income tax_pay_income ARALENBL

67 | Deferred Taxes tax.deferred tax_deferred HRAERL 4

68 | Def. Inc. Taxes & Invest. Tax Credit tax.credit tax_credit TR NBEAE A & B
EBER

69 | Date of current Market capitalisation | date.cur.mar- date_cur_mar- RIS A O B A

ket.cap

ket_cap

70

Current market capitalisation

market.cap.cur

market cap_cur

iS4 (BUAE)

71 | Market price - Year year.mp year_mp A (%)

72 | Market price - January market.pricel market_pricel i ilies 1 H K5
73 | Market price - February market.price2 market price2 ks 2 H A5
74 | Market price - March market.price3 market_price3 g 3 H AR
75 | Market price - April market.priced market priced isilieG 4 H A5
76 | Market price - May market.price5 market_price5 s iitE 5 H A5
77 | Market price - June market.price6 market priceé i it 6 H K55
78 | Market price - July market.price? market _price7 s litE 7 A
79 | Market price - August market.price8 market_price8 i sfifitg 8 H A5
80 | Market price - September market.price9 market price9 T ilits 9 A A5
81 | Market price - October market.pricel0 |market pricel0 10 H 5
82 | Market price - November market.pricell market pricell s filids 11 7 A 55
83 | Market price - December market.pricel2 market pricel2 G 12 H #K o
84 | Market Cap. market.cap market cap A A




