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Abstract

FEERFEIEG a7 % A S TH L 2 & OFME & TES Z 79 5 7201,
0T PREATNEERIT T DMEBORT A R4 et L. ARl RE
D ZENTE 07, KEHIOHTITITEM 28 &R mMICE B L72T F X b
SN DOBFEREZE DBAGNLETH D Z ENbinoTe. R &7 2 HM LR & &
MBI OWTHEZ FFORMR LD IO E & TT * 2 Mtk z £/ 5
ENEETHD.

We text-mined Monetary Policy Guideline documents issued annually by the Central Bank
of Russia to evaluate the effectiveness and problems of using text analysis methods to obtain
information for socio-economic studies. While we were able to obtain useful information,
we found that it is a prerequisite to have dictionaries for text analysis that match the
specialized field and the target literature. For making those dictionaries, it is important to
accumulate experience in text analysis in cooperation with experts who have knowledge of
the target literature and the specialized field.
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1.1 U®HIT

RRFIEEN 2 O 7 1 — A kDR & RGO TRIRE 2 X, Bus, e, b, FEERE
£%, ¥ F&PotfB@EI%%ﬁLK%Q%?ﬁUW?Kiéﬁ?%ﬁ@%gﬁ%%@fwé
(Graebner-Radkowitsch and Strunk, 2023). ¥&8E&H7T 70—\ L D00TE, ThT I v 7 IRiRE 08T
2 TCRL, m%%a%%@%m%ﬁﬁ@&%4%&m0t§ﬁm\% BWTHLELZRS>TWVD
(PWC, 2022).

R [E N KPR bt B 7 o 7 R s i v # —(CESSA)NY, BHAMEREZHmOOE D
L LTRSS ETROGHR A ol SRS, HFRASE, SHIROHSRGE /5H O 72D D RO,
BHEEMRIEEZB 2> TE . LL, HROT VX NMMLE ZDIRZEDF T A MIZE b
VY, RELARZ H L LT & 72 CESSA DAL — B A IXRRBNIC R o T2 L WD I D% 2 7200,
Z DM, CESSA X7 v # ik, v T A4 ARG LT FiTz e eS8 h— © A O 2 it L T
7=,

BEMRETH OB —ERAD DL DN, MRENLCDEIDAZ LA —F—IZ L DT HF AR
I —ERADRPETH D, Web <X—27, SNS EIZ LY KRB SNDT VX NVET —F 1T
BART 70 —FICLDRFE ST OFBEHRFE LTCRERRT Uy L aHE-sTW5S. LaL, k%
TERERT VXN ICGET —F 2 EO L O, &/, FIHT200E, BHICHRTE M8
720N, CESSA OFE SN~ EIR TIX, Internet Archive ® X 912, T ¥ W E# % row data & L“Cﬁ’?lﬂ%"%ﬁ")
WZRIFT 2 Z LIXTE/RY. £ 2T CESSA Tif, FRAEMNLOREIZH EDEFFET —~ DTV
BV ET — &%—ﬁ%ﬁ’bk@ﬂ% ML, MLTF =& ZfREICRZETs& b, 7—
AEERBTDHEVHI P —ERAORMEMRE L TND. ZOH—E 24T T, CESSA IX, TV
&w)f/b)®%ﬁ,7/&w1%7 2 OBEBNE, TFA M E Vo BRI ICOWT
BRI L, Mite R I -o T&7n. AL, TNOOKREHERD S b, SR FE IOy
TOTF L2 NLEIEMA 72T XA MMtz 256 ORMER & EMI 72T % A Rt Of5 R
N EDRERRRNITBER L RV B0 ERF LR EZEsT 22 L%, AL LTV,

IOMTRtG L LT, o 7 RRgIT N EERITL TS (oo 7 hRgUTEEBETA FI A4 )
FEEI(MPG, 2009-2024)7 2010 A5 2025 FARD 16 F-453 D pdf 7 7 A VEFHWTWAHELT,
MPG). v 7 OBERLEZFE L TWAEEIE, 2 112, SNSR—f=a—RAH A FhbDT VX
NLETIEARL, EMSBOTFT VAN LEET XA M T 554 OMESOBFEZ B E LT
LD ThD. H21Z, U7 T4 FTEEPHRURE, BFTF v 2L D v 7 ARERAFIEET
7o TWND T, BUHERIED Web A NOR 7 LA B ZIZ X D IFHRZIUE LT\ & 5 e
FHRNSOELERH 727200 ThHDH. LinL, a7 OBUTHEHKEE Web A N ~O#EITHLIF AT
TEXAE LSS TLS FEAELNCET 2RENH 5720, —AFIRAEIE Uiy sz, =
DOHFT, a7 HRERITO Web 1 B FIRHE Tﬂ%T%_ot FERRZIX, 7T D Web A
N ETe Web A RDAZ LA B2 7R Web Application Programming Interface (APD)ZFIH L7=7 v
ANVLEORELRITOICE I 2> T0D0, ZNbIZ o0& E & THIOMFIE , — b TH
ETDLTETHD.

CESSA OAFZE Y — v 21X, Wi 5 Global South ~DEELOEE W I2dhibE T, FELSIC
HIEGE, RNV RTLGE, av Tl 77 UVARBOT VHANVLESORIGETEL, b M@T/
TEESFEASOILELHEFIZANL TS, 2L D SiEOHSRE T M SCHRO 7 % A R AT
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IZIE, RAA CHERA S EICFFOMRE & OBEHERW IO T T, 7XF A MyrCHW D K FEEE 4
S EITHERT A 2 ERMEEIZ D, A TITRFELEICKT 57 %X Mot B xR, £
SRESOILRIXSH OB LT 5. AKX, HFEOHETH, R mobr STk 7 % 2
NHTCIE R AL VHFRZ R OMEE & OILFEEERARAIR TH L Z L 2R LTz, 2,

KTEP BFDLNIZHRO D EDTH 5.

PUF T, tidytext 73w 7 — T & fifi o 72 R OFEHERY 72 7 % A k4347 F1£(Silge and Robinson, 2025)iZ
£V MPG #5043 5. AMSEOLLT ORERITIROEY ThbH. IRETIE, LET 7 A NV EFiHrAI,
=2 U ATHEIL, tidytext|Z & 57 % A MAYHTICHEE L7 tidydata 7 — X FER CIRFET 5. 00T, M
FES3HT, TF-IDF 4347, HEERIBRO 77 7 0 DIRIC o230 5. Z 205wy T,
INTH 22— RO TIEZR <, ST FIE%E MPG (25 3 2 BRI BRI AE U= FEM Rz VW T o
FICEAZ B L. KEIZ, MPG O7 %2 MMt 615 6 N o BFE S oI B3 2 AR SGE O
T XA RGBTSR TR EREE E L0 5.

AHFZEIE R Notebook TIERK STV 5. Markdown 7 7 A /Ui MPG 7 —# & & $ 1T Appendix @
URL B E 7 om—RTES. ISR L2 R D/3—2 5 213 R4.5.0(R Core Team, 2025) TdH 5.
LUF O D3R TEAED Consolas DML R Da— RKThbD. a— KNTIL, KFIZHIHN &R
TRV =V OB OGS, MOy r— OB ONERmT T2, Ny r—2%: Ny
— VOB DOERTIEEHE > TS, 12720, @FIE, Ny —VAEED CHBERRET H0NE
IR, Ny =V EFLRTFTEZMREOIIIE > Th 2w, 72, BirEOHK D70,
FIRIRRD 2 — ROFEEZ HIILTLHRA L - 7777 4 R LR > T,

2. MPG 7 ¥ R F DFHAH & tidytext 34T tibble {t
21 MPG DT F R b7 —4{k

MPG 1% pdf XU TABA S 41T 5. Acrobat T pdf FEZUD MPG % #tAriA#x, UTF-8 7% A MEAT
export 95 Z & T, XK, HE, ~N—IFFEHEDIGE object ITPEFR =4, HHAFIF(Box, Appendix)FE
WZHDTHFRA T =X LT XA MOAHEINZ., DO —ATIETF A T —Z{LIZRENAE T
LA HL0, TNHORMBEIZOW TR THRET 5.

MPG O7 F A 7 —X{LONE EOREIL, Appendix, PHAFEH(Box), M, XFEDOXA M,
BIFRTE, KR HEFTZR EDORITLSNDOE 3 O LENEF R Z TR RISV D0 E D hOYIWTTE > 7. Fr
I\Z MPG DAL, 2010 D5 2025 FFRROMICXED R Y 2 — AT TR, WEAZANMITH
EIEND D20, W EMIITTE R o7, 2014 BN D T E LT ERE2B#HEITIHOT
Appendix 73 21F HAL7Z. 2017 4ERA S 1%, Appendix (2012 T, Glossary & Abbreviations 23 #8# S+
TS, 2018 4EfRN B, #EFEIT Appendix D—H & 720, EVRAY—_1, BRFETH, ZD
IKf 2 D N B 7 ORI Appendix D EERNE & 7e o 72, 20184l H 11X, MPG B{KDN— N
130 N—TERBZ DS EE RS20, LU EDSA—IEA Appendix ICHTHN TS, 2 DI
N Z T Glossary & Abbreviations 2388 AL TV 5. 2018 F-LIKEIX Appendix D 7372 V) DAY MPG
T XA NG OSHRIGEE LTEROHLNEIC o7V 5.

DL BREAZ AN EOEER DT, METFA NGOG E L TRET D0E X
IR D Z LT L. AENE, BIT0E LT, o BlisnwE £, Wk, MEOX A
kv, XFEE, KEHPT, Glossary, Abbreviations |7 F A M HTOXRIZIIAN -T2, —H,
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Appendix, Box [ZE D & & E X ORFEE, BEERIZO D LT XA MEREE LWL, O
KIGIZAND Z & L LTz, 723 Appendix DOFEFHRERS1E, 3 HiTH 5 Stop word HEFRDERIZHI ﬁ?éﬂ
THRANMERIEZTNED. 12720, v THREUTEMHFSOBRELET, EHont VR
RN ETHHIBEEERA X For v ) a o —S3 005 L L TE-STW 5.

2.2 tidy data DEA

ﬁﬁ T, 77X A N HOT — % % tibble IETERAFT 5. tibble BERUL, 1172 1L a— K&

, FNCBIEIE R AT 2 BT —F 7L —2)DO—HTH 5. MPG DT XA N7 7 A V&5
@ﬁ@ TXANE, TXAPNEERTDERBTHD h—2 AR L, £DT —% % tidy data
DEZFIZUTR>THEEL, tibble B THRIFET 5. tibble B THRAFT 2 Z & T, tidyverse /3 7
—VICEENDIEFEY TRy r =B I MUDO Ry =577 %A Ny EZICB I 2
%. tidyverse I, tidy data DZEZX FIZH L DWW THELNIZT —F ZWBT L7120 D Ry r—VHETH
% (Wickham, Cetinkaya-Rundel and Grolemund, 2025). tidy data ™35 x5 DR, tibble DEATH 1D
® observation ZFlExT Db D E L, ZDITOFJEIE)D 9 5 15D 773 observation D& I 2 F¢-O1#%
Bl T 5 2 EITH H(tidyr, 2025). B D5 1ATOMEFILISNOFNE, BIELZFFET 7DD RMEE 125,
Bl ZIE, 1 OOTOFNAAF, B, BUHS, <KETHY, 20254 6 A 23 A, Bk, K&
I, 32 L0V TIT@ELINA S 25 &9 4Ux, B, B, BUSoA5|0fE% 202546 H 23 H,
BT, REAdn S FRET 5 & tibble DIEFOEGKERIR) E —BICHETE, R2ELDbND. W
HAUZL, T D tibble DFITIE, fED 32 FELSOfE, Fil 21X 20 FETh > T, [FIRFIC BT 202546 H
23 H, BRI, BL SR A S KR O TIFAATE L7220,

tidy data D& X J7 D 117% 1 DD observation &3 2% &9 EIKRIZ, EFILISDBIESS 2R E LT
Jb—rat i T—FRXR—RIBITIEEEXF—LRDIEEFER LTV EEDNS. LvL,
tidy data (%, fELSNOBEMEFIOE v N3MEEZ —BICIHEET 2 72O ThR/NO BEDOE ~ FE#
B THROBEAREXF—)E72oTWND Z & A TR L TUIWRV \(tidyr, 2025). tidy data ® HEIZT —#
R—ZDEETIIRL T =E/HTHLIND, BONELLDOIXNRTHD. Hl2iE, B
BLAIHL ID JIDEAET 255G THDH. ZO8a, BllHA SBLHRIHL ID 25 15 1 IS L TnH 0 E
0, HE—EIHRTET 2720845 S8 ID 510 86 50n bR <, BESIE Y M
EE —FICHBET 00 TR0 OFIEIEZR5ERW. 20k 5T =2 ofE i, EEOH
Wr—2 e LTI ELS BHDEAD. FRZT — X 2 LT 255100, BAIDERH L X577 —
AIEEDFPHAEORWEAELH L. Lo, BHRIBYIN 1550 TiER<, 6 H23H, 6H
24 H, 6 H 25 HE W9 KO ICAMOFIREERIZI A TV DHEED 7 BRI 2 Al b+ 5 54
:m&w%ﬁm:kﬁ&é.tﬁb,HH@%ﬁ@@&é%ﬁ@,Wbmbtmﬁwﬂ%mHMWD
MO RTIUREE —EICEY 3 2 L 1XTE V. tidyverse /N 7 — VAT S tidyr /Ny 7 —Y
%, BUAME S EE H DS A B — DOEICZE#4 5 pivot longer()BEo% Difi % 3 Z 72 9 pivot wider()
B WS- AHELTBY, T2 EOEBIIRS TH5D. 12171, HEAFIL tidy data ThH
Lz, BERD - TN DT — XN tidy data DJRANZHE S TV A E BT 5 2 ENEET
H5D.

237 F A N7 7 A NDFTRHRIAH

MPG #&4ET 1 DD UTF8 T a— Rixt 77 A /L& LTIRIFT . FBITHEZT LD 15D pdf 7 7
ANE 1DOD txt 77 A VICEBRT H 2 ENHETH LT TR, AFO =2 — KT tibble {72
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BT 7 A VAR EEFFTD2L2ICLTCWEE0THD. 77 A VL EmUNcRET Y, MPG
DERRDOIEHR % tibble DJEMEE L CTHEMICKNTE . ZZ2Tl, 7 7 A NVAICRITEEZ AN, £
Y% tibble @ issue FIZHREF LTV 5. tibble DA RNIL thl & LT\ 5.

97, tidytext /3> 77— D read linesOPE%5c%E VT, MPG 7% A k7 7 A4 LD LTF(MPG D6
EARWNZT VT 7Ry e ZOMOFEREEITI— R3S Hbivd £ THiAirte. A2 LT
K% paste(BEL T 1 DO XFHNHFELT D, TN TILEESN 1 OOXFIN/R D, ZOXFHI1
Et¥%) % tibble @ text DFNIHEANT 5. FATHEEHRIL MPG O 7 ¥ A My Hric BEERERTH L7120,
T ANEZRIH LT issue FNTHANT S, ZOMEIC LY, SITHERENE L TOBRENBEH SN
TV 2 MPG DRRIZ DWW T OFE#RZ fRFF L T 5 tibble 2MER S 5.

LLF O a— T, tidyverse 2N 77— (purrr %773 77— ) D map_df()BE%z T E DAL
BRI oTWD. map dfORIEUE, mapORIED RV iz 7 — % 7 L — A(tibble) o XUZZ 2. 5 map()
BA%D wrapper BAELCTH 5. map(BIEULEE 1| SIETHE X N2 b, BlAl, T—4 7 L — 2%
DEZRTLIZH 25 TEZX ONTBAREZ I TEMT 2B TH L. Vv—7% i 5 Z & TRI%F DR
REBLHZENTEDHD, RX python W oiod &7 ) ZROFFETIXWHNAIS 5 57205, L
HEN END. Mx T, —T7HEZlET 52 &ida— FOESHIEZ ORBDIZORN 5.

Z 2T, map OB T —XICHEH T 5 - EOMEL A R O T A XML BIE) THRE LT
L. AR, LB LEWAREBE TERT L2, FROH IR LFIHAZE LWz oB%s
ZHZPEES), MAORBKE L TRETILEOLRWERTHS. T84T Dx 137 24 R1%Z
TELD 515~ LTV 5. mapO)BIEA mapO B3 1 5150% 7 2 X4 UTEL TV D, T A58 AN%
TED51H3 2 DL EOEGAES, 1y, zFTHRETE S, L0 a— R T, tidyverse D731 FTHHE
F%>%78 list.filesBIEL THEAIAA TS MPG D7 7 A )LD 1 D% map dfOBIE DO 1 514 L L TH =)
FTOT, ZO=a— FTiEmap OB TIEE 1 5IHDPP RIS TE LT, 7AXKOERICHE
P x IR T AFXXOFIZHLDbNTWD. RIUNEE listfilesODOFERIER S ND 7 7 A4 LD
NRADY A R list £& L, 7o TEE & Hbe g,

map_df(list_f, ~ tibble(text=readLines(.x), ..)
issue=tools::file path_sans_ext(basename(.x))))

L.

MPG 7 7 A VN D BIENLEE HZ bl (IZIRFT D721, B S 2461 L 72 line_num 1% tbl T
MMz 5. AU PFNDMPGIIERE S ZF > TORWD, thl OITE S TEREE S ZRET S, bl
~DEFEDFEAIAFTA issue DICEAN BIEE T Z 72 b D720, bl DITEFIEA U /LD MPG
LENOBEDIAT Z KM L TWD., [T 5% issue Z &2 102 BIRY 7283729012, group by()BE%L
% issue FIZEH L, K MPG T tbl Of7% 7 Vv—7{t L7129 2 C, row_number()BE%x % v CIT
Bra s N—7ZLIZBG L, ZhaBEEERES L LT line num FIZHHNT 5. group by(OBIEL T2/ L
— b9 % &, tibble |ZHH T AT T 7 4/ b T group Z EICHMEICEA SN A T2, T2 TiE
MPG D% issue ([ZHHEIZ row numberBIEAEHT 252 & & 720, 4 issue [THEFILABIC 1 205
RoNDd. group byORIE T/ L — b3 5 BIILEEE S ERD BT 72070 Th o5, L
#1013 ungroup(BIEL T/ N — LA EFR L T <. Z—bDfiEbRE 5D &, thl iZxbd 5 LIED
BRABTIEARNC N —T T LIS L T S5 2 & 1272 5. mutate()BAEU LB 753 5 & #5
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L7z line num %1% tbl (ZH 7SN L TV 5. tibble JERAT — Z 13BEAFT — Z OIRFE 2B H &
LTWB N5, tibble NOMOEEIZITHKNSH D, —J7, BrLWERTH LWIIZBINT 5 &,
BEGSI 2 LR LT LW A BN 25 Z 21X, mutateOBCTAEZICB 2722 5.

T 7 ANV I TIEHRAE)REE RS20 T, BERHLON—UHKE2RMEE L TOTH
tibble 7 —Z IZBRFELIZWGANRH L0 H Ll U T AT F A MIBW T LD~ —7
WX ERLHLON—VENESITRETE 572513, tibble {LDOEEIZE, tibble {LZICEH, b
DOXEFEREM G T EEFESTHD. FliE, EBRHLIZY Ch” oV TWhiuE, “Ch’%a~—
HELTERHLEZRRLL, (32720 THS. BEBRHLOR—VHERRGICHETE DIRET
RAUE, FEYTXRLT S LR, MPG TIEIR—VHRERH LOAZ A LR —EL TRV
L, R=U¥, ERHLUEOEHRN MPG OT F A MIHTIZB W THRBIOBERRH D L1TEZ b
RN END, ENLOFEREMRITT HLEIT Uo7z, —F, BERHLIZ®IO 117THY, T
XA MW OXRIZIE > T D. Table 1 (& tbl DFRHID 3{TDIER L TND.

# Create a tibble with the contents of all text files in the specified directory.
tbl <- list.files(path="./FINAL_MPG", pattern="*.txt", full.names=TRUE) %>%
map_df(~ tibble(text=readLines(.x),
issue=tools::file path_sans_ext(basename(.x))))
tbl <- tbl %>%
group_by(issue) %>%
mutate(line_num=row_number()) %>%
ungroup()
# Display the first few rows of the tibble.
tabol <- tbl %>%
slice(1:4) %>%
gt() %>%
opt_table_font(font="Arial", size=px(10), weight="normal",
style="normal", color="black") %>%
tab_header(title=md("Table 1. First 3 rows of tbl"),
subtitle=md("Before tokenaization")) %>%
tab_source_note(source_note=md("_Source_: Generated by authors.")) %>%
tab_options(heading.title.font.size=px(12),
heading.title.font.weight="normal",
heading.subtitle.font.size=px(10),
heading.subtitle.font.weight="normal",
source_notes.font.size=px(8)) %>%
opt_align_table header(align="1left") %>%
cols_align(align="1left", columns=everything())
tabol

6/44



Table 1. First three rows of tbl. Before tokenization.

text issue line num
GSSMP 2010 GSSMP 2010 1
Medium-term monetary policy principles GSSMP 2010 2

Over the next three years, the objective of the single state monetary policy will be, as GSSMP 2010 3
before, to reduce inflation to 9-10% in 2010 and to 5-7% in 2012. While monetary policy

will retain its anti-inflationary emphasis, efforts taken by the Bank of Russia in the field of

monetary regulation in the short term will largely aim to minimise the negative impact of

the global financial and economic crisis on the Russian economy and banking sector.

The Bank of Russia shares the Russian government’s assessments of the external and GSSMP 2010 4
domestic conditions of the Russian economy, and consequently, the possible scenarios for

its development in 2010 and in the period up to 2012. In the period ahead, the Bank of

Russia will increase emphasis on keeping inflation on a downward trend. The Bank of

Russia will use all monetary policy instruments at its disposal to restrain inflation.

Source: Generated bv authors.

24 b—27 AL

thl D text FNHEAN L7 1 BRI DT %A N& b—2 b7 5. tidytext IZ L D7 F A Nyt TlE
7 — X HEit % tibble ™ 1 T(observation)iZ D& 1 DD k—7 L 721} &2 tidy data #§i& 1245 2 & ZM‘%
By 7rn—FThd. b= VIHFBLIIRST, SIWEMICEDLET, L EE, ETHRL.
h—27 o ~DLENT tidytext /X 77— unnest_tokens)BEX CREFLICIS 270 2 5. FLCTHGEZL b
— 27 LT 58, unnest tokens(BEMUITI R G L7 DT R A NEEA, N T UMMDFRTE~Y—T &
LTHEIT 5.

=27 AEDBRHFT T~ E WL OO HTNEICBEE S 5N H D, MPG D&, LEHED
PERE b, HEFEDH DWVIT2HFELL LD E 0 TEWEZ 2T HGER R VIAET 5. HAEFEDORLD
DI E D XIET DL WO TRAMBE L, 2 BN LA TEHAFRZ EIT 20 Lanind )
W7 DTN 5 .

MPG T3, short-term > hyper-inflation & \No7o/NA 7 2 Zffi o o G RGGEDR DR O FIET B3, R
FLIEIIM T LE —E LTV eV, unnest tokensBI¥ DT 7 4 /v b D FE F72 51X, hyperinflation 1357
fiEXid 1 h—2 T, hyper-inflation & % VM hyper & inflation DIZ ARX—ZARHFUIE, hyper &
inflation M 2 DD h—7 NZpEIEND. 2 OO b—7 AZHEIETYH, HEOHBUEE HRILRE
SNTWABT=®, hyper DIRD h—2 > & LT inflation ZHR5 L, JLOD hyperinflation (ZH 7L TX 5.
712 L, HETANEZAE, HEABOFERRHEINTNDILEDHR N—27 AMeRICEGHEEZHEILT
EHZEThA.

hyperinflation & 9 FEDAEIED FREMVE N FATNZFRFK S 4L TH Y, 7> hyperinflation & 1 h—27 &
ﬁ‘%’) Z BT EEETH D, OF Y hyperinflation & inflation [T F 72 5 KA FFOHFETHDH & LT

THTHZENEETHLEWSHMOL & TIX, AV T THA OFTLBEERE T, hyper—
inflation <> hyper inflation & > 72 3K50{E% hyperinflation (ZEHT 25 HIENES THA 5. ZOGEHE
I%, hyperinflation & inflation & [ ZBID M EOEERZ L OHIEL THZ Lick b, 7=72L, h—27 v
{E#%1Z hyperinflation & inflation & Z[F U7 /Vv—7D h—27 & LTHT 25 Z LITARETH 5.

AWFFEDBEPETIX, HAEFEE LD X DI T & — i EE 525 2 LI3EE L.
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AWFGETIEMPG OFRFFI T2 BB & LT 77z, MPGN THEATEDRFLIENLT L Hk—
STV EW S TERPELRIZ L Y, hyperinflation D X H IZ—Hi & TEON TV DOIHEAIZZOEE
Tl h=2 v, ZULBMOGEET 74V OEE b—20 HEIT L2 HEE L o, ZOBE,
AT ERBIOBERTH > TR0 EHRT 5 Z & bEIC/R 5. HlziE, spelling mark %1 5 55
TlX, spelling mark & L CTD/NA 7R d 5. unnest tokensOFEIE DT 7 /L hDEETHILIX
spelling mark THLFEN 2 DD h— 27 ANZBE SIS . MPG O 1S, spelling mark |37 F A ~ 7 7 A
ANTHEINZHBR S TWA e, ZofMETRr -7z,

KRG RS RFE T 2B 272 9 B EIZiE, BEEDRENZHSOWTT F A Ml £ b O HiEE
DO EOBEROBENOSRANT 2MERSH D, 7L, THLELELMICED L H REAFENF
T 500, RLIEFT B LTWDONEEINICHRAIMLERDD. h—27 o ~DFEEIT T,
SIHTRIG T8 & TRt G SCRRIC DO W T OFRTAER 2 L CHIr§~ 5 Z L IT# LW 2 L2300 5. Table
210%, b= AL LR EZRM L7 tibble TH D tidy thl ORI D 5 {T72RLTWVDH. 2B
unnest_tokensOBI#(C h—27 b T DL =2 NI T 7 4V F TETRTUNLFRITHE—SIN5S.

# Create a tidytext tibble by tokenizing the text column into words.
tidy_tbl <- tbl %>% unnest_tokens(word, text, token="words")
# Display the first few rows of the tibble.
tab02 <- tidy_tbl %>%
slice(1:10) %>%
gt() %>%
opt_table_font(font="Arial", size=px(10), weight="normal",
style="normal", color="black") %>%
tab_header(title=md("Table 2. First five rows of tidy tbl"),
subtitle=md("Before deleting stop words")) %>%
tab_source_note(source_note=md(" Source : Generated by authors.")) %>%
tab_options(heading.title.font.size=px(12),
heading.title.font.weight="normal",
heading.subtitle.font.size=px(10),
heading.subtitle.font.weight="normal",
source_notes.font.size=px(8)) %>%
opt_align_table_header(align="1left") %>%
cols_align(align="left", columns=everything())

tabo2

Table 2. First five rows of tidy_tbl. Before deleting stop words

issue line num word
GSSMP 2010 1 gssmp
GSSMP 2010 1 2010
GSSMP 2010 2 medium
GSSMP 2010 2 term
GSSMP 2010 2 monetary
GSSMP 2010 2 policy
GSSMP 2010 2 principles
GSSMP 2010 3 over
GSSMP 2010 3 the
GSSMP 2010 3 next

Source: Generated by authors.
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2.6 h—27 AMLBEDOT —FHEE

Table 2 257~3 L 912 h—27 AMBED tidy_tbl 1, tidy data DJFEHIZ 72 LTV 72V, tidy_tbl @ issue
F& line num FNOEZFRE L TH, word VDL —EBIZRET 2 Z LTI TERY. £ EZAHD,
FERE issue DRFEBVENICF CHEENRH D Z L1TWVW 6 THH H. Table 2 Tl E 72 £ 2 O FHILIE
WA, tidy thl 1 X[ —NEDITE 2 FF > T 53T Th5H. DF D, tidy thliZV L—aF -7
— A R_X—=Z2DFE—RIESL S T2 LTV,

FBRIZIX, tibble 1 L7 —# Gt AL REDT — X DIEFEREZRFFL TV D728, H(ZZ T h—7
N —BICHET D2 LIXRETH 5. unnest()BIE THEAIALIFD BT & b — 7 b LT BRICE T
F5 % line num FIZRFFLI- L 918, b—2 v OHBIEEZ P RIICIRET D Z I3RS TH 5.
tibble (Z1I1THEE 23 BEIMIICAT 5- 405025, row_number()BE2L T tibble D17 5 % HfS L C mutate()
B CHT- AN F T IE L. 2720, TF A MO0 T h—27 COIEFERITEE TH
L0, h—27 JZEE d B2 L THoN Ed £ 0 RIS OBmEILAR . R tidytext D < D
FEREIT, tibble DITRFAIAALNATH D Z L ZFiHEE LT, 2%V h—7 v OMXHINEBITR 2 -
THEMHE L TS, OWE S MBEICBERE Lo FIETRENZ/R D LW ) LIS, 7% A b
BTN ENRE b—7 V& —BIZREL2TNE e bhnsr—2, 2F ) h—27 U Dff
KN EZIRET 5 2 EMMEIZ 2555 FE eV EBbis.

kDX oiz, h—271bL7z tidy thl TH, T—FX 0O HE k, tidy data OJFHNCHES 72T —

RG> TN D DT TR, ENEMTET HIEHIZ, tibble BRFFLTWD F—7 » DIEFE
WMTHD., ZOT—FHEEICONWTHEBRL VWD LI T — X2 HBIETABICEETHDH. sort X°
group £ CTA U VL0 tibble DITONEFR 2L E LIZ5E1E, T ORETOW 2k 2 Dh, 170
G2 il ETHERNDH L DONEEET HDLEND 5.

2.7 HFEUSNDEFED b—7 1k

BRICCTH I GELIAN DO FRE, Fl2IEm TR0 KA ViR ETCIE, ZZEFET TlE b—27 A1kix
TRV, BUTEETHE, EAXFRT TR, "M 7T RA M7 4 — b HFEXEIY ~—7
LTINS, FAYVEETIE, EEATISBEEIGINZZ W o, BRGEQLER & FREROREDE L
5. BARGE, TEEEOLAIL, EHXTE~Y—HELTR—2 kT2 LIXTE 2. b0
SaElcxt LTiE, RO tidytext 7N 77— @ unnest_tokens() Btz 9 milc, ZNENOFFEHD F—
AR A B 2 ) MENRH DH. HARGE TIE RMeCabC /N> & — %, HIEFE Tl jiebaR /X 7 —
VEEME Y. BARFEOLGEIE, BIZIFROLHICRD.

tbl <- tibble(text) %>%
unnest_tokens(word, RMeCabC::RMeCabC(japanese_text))

— WA 72 SCERIZRE L CIEEGELIAN DO EFETH h—2 LMED T2 DRy 5 — U RNHE SN TN 5.
LrL, EFHESCHMZEOMAEDOEWE LIZRS LI h—2 Mfba ke ) Z &if, 3Rk
ICHETT REMERZ W E PHRIND. ZEHEICHT R HIICE L h— 7 ALERIZ ST
%, WD 2.6 Hid Stop words frZ%E, 3.3 HiDOFEEMA -ICHEET 5. oo, ZEiETHS
B HASEROT F A Mot 2B 2R 5 G E O EBERBEFHRETH 5.

2.6 Stop words DERE

stop words |E, 7 F A MHTICEBWTEREZ IRV E SN HEMICEZH SN HEAEL TV

%. PEEETIE, the X° and % O REGARCHE AN ZAUTH T2 5. tidytext 1X, L5 B D stop words &
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PRETHT-OOFFELEECTCHEL TS, Eiz, tidystopwords <> stopwrods & Vo 72 % S aEXIED
stop words Z 2T DD/ Ny r—T b B 5.

BSCRRODO T 2 A N AT TlX, FRYERY 72 stop words BE 2N RF D — %I stop words (ZHNZ TorATt
LUTEA 72 stop words ZiBIIT 5 02 ZMET L2 T HUX 72 672wy, i 21E, MPG % Central Bank of
Russia # %8 & A TEY, 5 7 4/ hTlX central, bank, of, russia D 4 h—7 2085, of I
— %172 stopword & L THLY BRIV D DS, ATHT — 212138 < @ central, bank, russia 23/%%.

k—2 AL DRI B M T Central Bank of Russia # CBRIZE & #2 2 TR < LW o 7L 2 9% Z &L TCBR
ELTHETZER, £H %S Central Bank of Russia ZHIFRL CLEH T R TE D, W2, HIEOH
HEFE#RZFIH LT, b—2 1B IT central, bank, russia & .5 3172 HIBRT 22 L HA[HETH 5.
#“EIE, BEHLR2WVRERZ B IR2VWZ L2+l T o048 H 5. CBR & LTETHA,
H DI HAEE A L2V GE 1L, cbr & DU id central, bank, russia &) 9 5ENGHTRIRICEEE £
NTWDZEEE#RL TORITE R B0,

AHMFFE T, Central Bank of Russia 24 U 2 /L7 % 2 F ORFj4LEE E L CHIFR L7-. Central Bank of
Russia 287 & X At EO BB ZWR 2R S 1dBbind, —JF, b—7 U IZoF 72546, bank B
07 HRHUTEBERT 256 LMOSITEERT 258 L AT 5 ENBEIIRDLEEZD
N HTHD., ZDLHIZ, stop words DIRFUZIBNT S, OHTROFHEE SATERIICEH &S0
T stop words ZMRETd 5 Z ENKEIT D, ZORMBEOEEMZ MR T D201, RER, FEHER
stop words ZFIH L7c 6 & I A &~ A X L7z stop words ZFIH L7256 T b—2 O MBS
R IRV, fERELERT 5.

3. b—27 VOBEEST L stop words DRRES

3.1 EEXER) 72 stop words FEEIC K B EEENHT

7 tidytext DFEAE stop words F3E T stop words Z[REL7ZHED h—7 VBEE ST #8272 9.
=27 Akt DT — Z D tidytext b ZFL TV, tidytext b S 417 tibble & stop words FE# & 12
anti_join)BIE AT 5 Z £12 KLY stop words ZFRETE 5. anti join(a,b,c)BAEIL, ¢ THE L7251
T2O0HGa, bOBESE LY, aEENLLOMEGEZRVIEESGZET. UTFTOa— T,
tidytext @ stop word DFEAEFEED B IEFED stop words ZHL Y (L T\ 5. Z D% anti_join()BI%IZ &
v, word FiZ, stop words IZEHEND h—7 % word FNITFD1T%, tidy thl 22HHIFRL TV 5.
Figure 1 1%, =Y stop words ZHX V) [RUN721% D 2010 4EAR(2009 £E361T)7 5 2025 4ERR(2024 £EF3E1T)D
MPG 2RI OWTHEEL EAL 20 h—27 Y 2R LTV S.

# Load the stop words from the tidytext package and filter for English stop
words.stop_words <- tidytext::stop words %>% select(word)
# Delete the standard stop words from the tibble.
tidy_tbl <- tidy tbl %>%
dplyr::anti_join(stop_words, by="word")
g top20 <- tidy_tbl %>%
dplyr::count(word, sort=TRUE) %>%
head(20) %>%
mutate(word=reorder(word, n)) %>%
ggplot(aes(n, word)) +
geom_col() +
labs(title="Figure 1. Top 15 tokens. All issues.",
subtitle="after deleting standard stop words",
caption="Source: generated by authors."”, y=NULL, x="Count") +
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theme_minimal() +

theme(plot.title=element_text(face="bold",size=10),
plot.subtitle=element_text(face="bold",size=8),
plot.caption=element_text(face="italic", size=8, color="black", hjust=0),
axis.title.x =element_text(face="bold",size=8),
axis.title.y =element_text(face="bold",size=8),
axis.text.x =element_text(face="bold",size=8),
axis.text.y =element_text(face="bold",size=8))

g_top20

Figure 1. Top 20 tokens in all issues. After deleting standard stop words.

bank
inflation
russia
rate
policy
monetary
market
rates
financial
economy
growth
economic
price
key
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demand
credit
term

2000 4000 6000
Count

o

Source: generated by authors.

WIZ, FERBO b—27 COBESHTZB I 9. MPG IIFETUEENED DD, HD issue
D =27 HBUEAE D issue D b — 27 URETEI ST h— 27 COHEBIE TH %, Table 3 1%, 2010
FERR(2009 496 1F) 7 B> 2025 FE (2024 FEFAT) D% MPG CDHBLELER 17 15 | — 2 %% LCUn D,
72%5, Table 3BYWERH = — RIX(A) & RSO 7 LTV 5725, Appendix @ Markdown 7 7 A /LT
FEENTWA.

freq_by_issue <- top_tokens %>%
arrange(issue, desc(ratio)) %>%
unnest(word) %>%
select(issue, word) %>%
group_by(issue) %>%
mutate(row=row_number()) %>%
pivot_wider(names_from=issue, values_from=word)

freq_by _issue gtl <- freq_by_issue %>%
select(1:9) %>%
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gt() %>%

opt_table font(font="Arial", size=px(10), weight="normal",
style="normal", color="black") %>%

tab_header(title=md("Table 3 (A). Top 20 tokens in 2010-17 (ratio)"),

subtitle=md("After deleting standard stop words")) %>%
tab_source_note(source_note=md("_Source_: Generated by authors.")) %>%
tab_options(heading.title.font.size=px(12),

heading.title.font.weight="normal",

heading.subtitle.font.size=px(10),

heading.subtitle.font.weight="normal",

source_notes.font.size=px(8)) %>%
opt_align_table_header(align="1left") %>%
cols_align(align="1left", columns=everything()) %>%
cols_label( row ="Rank",

"GSSMP 2010° ="2010",

"GSSMP 20117 ="2011",

"GSSMP 20127 ="2012",

"GSSMP 20137 ="2013",

"GSSMP 20147 ="2014",

"GSSMP 20157 ="2015",

"GSSMP 2016°="2016",

“MPG_2017 ="2017") %>%

cols_align(align="1left", columns=everything())
freq_by_issue_gtl

Table 3 (A). Top 20 tokens in 2010-17 (ratio). After deleting standard stop words.

Rank 2010 2011 2012 2013 2014 2015 2016 2017

1 bank bank bank bank bank bank bank bank

2 russia russia russia russia russia russia russia russia

3 credit 2010 2011 2012 rate policy 2015 economic
4 2009 billion billion monetary  policy inflation  policy inflation
5 billion credit credit billion monetary growth rate policy

6 roubles rate monetary  credit 2013 monetary monetary growth

7 foreign roubles roubles rate exchange market growth rate

8 growth monetary  january market inflation  rate market monetary
9 monetary  growth institutions russia’s growth 2014 economic financial
10 exchange banking september financial = market economic financial economy
11 banking financial  banking exchange economic rates operations rates

12 institutions exchange foreign policy liquidity  operations inflation conditions
13 january institutions rate institutions operations foreign liquidity  price

14 market market policy 2015 russia’s  exchange foreign 2016

15 trillion 2011 growth growth 2014 economy  rates external
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Table 3 (B). Top 20 tokens in 2018-25 (ratio). After deleting standard stop words.

Rank 2018 2019 2020 2021 2022 2023 2024 2025

1 inflation inflation inflation bank bank bank inflation inflation
2 bank bank bank inflation inflation inflation bank bank

3 russia russia rate rate policy russia policy rate

4 rate rate policy russia russia rate monetary policy

5 price policy monetary policy monetary policy rate russia

6 financial rates russia monetary rate monetary russia monetary
7 rates monetary growth  rates 2021 economy economy rates

8 market market rates financial economy financial financial economy
9 growth price 2019 economy market —market rates market
10 economic  prices financial market rates banks market 2024

11 expectations growth market  key demand 2022 2023 demand
12 policy financial factors economic growth  economic key financial
13 economy economic  economic 2020 key key target banks
14 prices economy price price economic russian  banks key

15 level expectations economy banks price rates demand  growth

Source: Generated by authors.

Table3 DHGFEE Z 5 &, %112, Table3 1L MPG LEDHEMNOLEZHEEINDLITHAH B2 6D
HEEN DR SN TV DR, ZNHD ) bl EEWRAH 2 AREEOEWEFEE BHRNZ L L&
ZOINDHENREEL TWD Z LN 5. RiIFEIE, bank, inflation, monetary, rate, market &)
TCHEED LY T 5. %L, 2010, 2011 W o725, HA4, billion &\ o2 HAZ, russia 72 & DO HL
FECHDH. 2L, MEOBEMISONENTHY, FHERSIT LOBREZFFo TNDI0E S e
—IHWTT 5 2 EIXREETH D, Bl 2L, inflation (XHICERIMRFERLE LTOA 7 LERRED
TDIZHELNTWEEE L HIE, 1> 7 VIBIEBNBEEE 72> TWD E WS BURBEO a7 7 A
R CEDLNTWEGEELHHTEAD.

212, WEUE, S0, Pratk, DR, BEEE Vo HEDOREEABIORGEL LTh Tk
SINTWA. HilzxI1L, bank|E, banking, banks, bank’s & W\ 7=FEENHSH. 7 F A MW T,
HLHEOFER RN OHFEL L THIETXETHLHD0, HDHWIELRLHFBEROFES [F—OHEE
LTCardTR&EneWnH S, —WIICEZDZEITH LY. FBEZ E 9RO NENIEE O
M908, MR TR, HEEZLICHLRRLEZILND.

3.2 Stop words DIEIE & frE

ZOFSE 7 — N TIE, stop words DILIRIE, & oIXBERRBENE DAL -T2, o EE
A2V ENIRIEAAREGEICONWT, TNODRRDEREEO CRELZ. R 5EE
DL, BEELEEIEADITDZEOERBRZ LWEEBZLNDLHFEIZOWNWT, F—27ZFDY
DxEEEWZ D FIETHR— LT,

JLHE L 72 stop words C stop words ZFRET 5 H1EE LT, 11T, 1EYE stop words FEEHIZHLGE A B
MU7=9 2T, anti join)BIEA 21X, LR L7 stop words 2 —%IZfRETES. U FO=a— KT
%, ZOFETHEBEZEWT 5 2000705 2025 ZHIBR L, Z ORGSR %7272 tibble Td 5 tidy ctm_tbl
IZHEM L CWD. 72720, UTFToa— REFIEEZRTZENHENTH Y, ROBFOREDRERIZHE
BEHHIBRESN D720, BEEL TIITT DHEITR.

ZOFETITHEBLUAOBEREZ HO 2000 LW o2 HFEBREINDS. AFETIE, BEITEARRN
WZBRET D720, ZOMIZRBEICR SR, S EOIBMNICE - Tk, HEELETLETLED
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HDHGERHY 9D, b, OHTRZBIZ OV TOEMEFEN 2 & stop words DFRELRREETH 5
ZEETRTHITHD.

# Add custom stop words to stop_words

years_lst <- as.character(2000:2025)

custom_stop_words <- bind_rows(tibble(word=years_1lst, lexicon="custom"),
stop_words)

# Delete the standard stop words from the tibble.
tidy_ctm_tbl <- tidy_tbl %>%

dplyr::anti_join(custom_stop_words, by="word")

JEAR L7z stop words ZBRET HH 2 O FEE LT, b—27 A% D tibble IZxf L T filter()BE%L & fif
S THRETDHEND D, filterOBIEUT tibble DITZ —ERMF TRIRT 2720 DBKTH L. ZDF
ETIE, TORREME LTERRBUCI DKM EEX D720, HOEOHEL —fFH L TRETE
5. A1, russia*lZ & 5T russian, russia’s HEZ —FELTRET L2 LN TE L. ERRBLAZED
CBRETANESHFELFIKICIHEETE 228, EMRKRIATHES NS TR TOREZ EENICHEET S Z
LIE, BETERV. BRETARETRVHEELZRS> TRELRWVWE I ICTHFAEET ILNER D L.

PITFTIE, 7F A MOICBWTEWRRZ LW Ebh b MPG LEICKA L HiEL 2N 6 DOFER
HEDTHRETD. 2L, T2 THLOMICKELRDAENEZZERB L T, v 7 HREEITH I
DR ESRITA 21 ZEE RS 5 BEIE O bank 1ZFRE L7-72%, EAMITEITEM A2 E 5 banks 1345
L7-.

filterOBS2 CIEMIRBLAZfE © 72 0121E, EHRBUC~ v F T 2502 5 7% TRUE/FALSE TiK$ B
BTHD greplOBI%ZFIHT 5. greplOBEE, EHFHE 1 DO LT H|(pattern) & L THDHZIT &
L7, EMERBUZ X > TEHEO word ZBRET 25AITEEROEHRELEZ | DOXFINCE LD D
VERND L. A4, v—~7F, HF, W27 3T8HEE BEOHN, MPG SCEOHKRIZEE T 5
HEEZRET DO IEREKBRANZ — 207 THE L, &% ptterns_re & LT 1 DD/ Z— |2
FEHTVD., BRERY—2FHDOT = A TORERZEWT D, grepl O BIEANC S EFEE 71 &2+
%HZ &TC, IEHIRBLNH — 2 patterns_re & word F|DEN —E L7220 tidy ctm thl DIT721T 28R T &
5.

# Create a regular expression pattern for the additional custom stop words

month_re <-
c("january*|february*|march*|april*|may*|june*|july*|august*|september*|october*|nove
mber*|december*")

numstr_re <-

c("~one| two | three|rfour|~five|~six|~seven|reight|~nine|~ten|~eleven|~twelve|~thirte
en|~fourteen|~rfifteen|~sixteen|~seventeen|”~eighteen|~nineteen| twenty|~thirty|~forty]
Afifty|~sixty|~seventy|reighty|~ninety|2ii|~iii|riv|Av]Avid|Avid|Avidid|rix|Ax|Axi|~Axii
[Axiii|~xiv|Axv|Axvi|Axvii|Axviii|~xix|~xx|*i[a-e]|”ii[a-e]|riii[a-e]]|riv[a-e]|~v][a-
el")

num_re <- c("[0-9]]|[0-9]1[0-9]|[0-9]1\\.[0-9]|[0-9][0-9]\\.[0-9]|[0-9][@-9][@-9]]|[0-
9][e-9][e-9][e-9]")

length_re <- c("“~annual|~period|~quarter|~year|~month|~week|~day|~term| time")
unit_re <- c("~hundred|~thousand|”million|~billion|~trillion|~p\\.|”pp$")

MPG_re <-
c("~mpg|~rgssmp|~policy|~sector|~single|~russia|~central|bank]|”econom|~rate$|~rouble|
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ruble|~factor|~issue$|~issues$|~variant|~measure|ryoy$ | mom$")
sp_style re <- c("?e\\.g|”i\\.e|”etc|~figure|~table|~source|~note")

# Combine all patterns into a single vector
patterns_re <- paste(month_re, numstr_re, num_re, length_re, unit_re, MPG_re,
sp_style re, sep="|")

tidy_ctm_tbl <- tidy_ctm_tbl %>%
filter(!grepl(patterns_re, word, ignore.case=TRUE))

33BEOHE—

stop words DPLFEIZHINZ T, bank & banks, price & prices, import & imports @ X 912, stop words T
X220, BER EEEIEEZ EO L DI O D REE R D BEENH -T2, — KR T X A Nobr
T, HEEORRDIFERH D 0NIH HH5E L £ ORPEFEOLIIZOWNWTOER T L LT, ROX
9 727 2 )57 03 & % (Silge and Robinson, 2025).

1. Stemming

Stemming (%, HFE % EiR(root form)IZHE—3 5. 21X, “cats” & “cat” |Z, “running” % “run” (2%
Hid 5.
2. Lemmatization

Lemmatization (%, X VM SNIZGEM—IEE AR SND. HIEOREKE UREZE L CTHEE
FEEN R EARICEWT 5. Bl 21X, “better” % “good” IZZ X 5. WUNTWMEET LR, —&RIC
Stemming X ¥ LU HGEEAMNAIREE B2 DNDHD, fEXEITHXOMNMIKRKE D, R TiF,
textstem /N 7 — U & f# 5 Z L T Lemmatization 3 2720 Z LN TE 5.

3. B~ —
DB EITEEIGITHE —T 25E8 3%V, MEG /T Th BN TWAD —#%HI72 T % 2 Mot

FETIE, HIFBOHBIE L EBRANO LD L LizE LTh, REHENZOER THELA T
LZOMNEND LAV TONITIFER TE WL THD.
4 %72 5B ORI HEEAL

BRI L BHE O CE L TOBKRDENEZBIEDT F 2 MO FETIIREICOIT T ne L
Th, HEIE EEEIIT R 2EREZFf>o TV ALE, BR2D5ELELTHI EVWIEBEIFTTHD.
T, #ER, BIMEFEUHERBTRRIERICE--TWDZ EIThb.
5. R A A NRAFD UL

BIZIZ, FFPEDOSE, FFEDOLE, FEOHITEMIZL > T, HEOHEE & BHEIE O BEKROE
WHAEETHLNEIDNEHEL, 1-4DHETHETDHEN) HETHS.

5B ET L, R - IITEEN L — TN WD Z LD, SNSD XK ISR b E Y
I BRI AT A VB AVIR L > T- BN DR R THH5E1L, 7 MR 7290, B

BoE L HEIEZ R L CH— L Ch O RICH E D KREREEIIZ20W s LRV, MPG O X
N, FFED MY v ZIZHETREDLELE DT 5L, BB EEEIFEOXRZ ED L S

BIRONE, TORBEAOHEGEFEOMENGITMA T, LERAZ AW D FE Y 7 ORFRFEIIZE(L
bdH DT, PR, E—ARIETIEEL V.

AWFFETIE, FRIEH 25 MPG D7 F A M HTIC 52 5 BN BRI Tl 06 nizd, 15

HERY 72 RB T — R =1L BE DT, prices, imports, rates DEEIET- T 2 HEIRICH —T D5 Z LT LT,
price, rate, import [ZHEIE, HEOY L & ICHTHEGED LZICALET 5. import (ZEFTH 5 AlHE
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B0, KFRTEIZR) T XA MW T, import D45 & Bhid 2 XFI4 5 Z & BNodric 4
% E1EE 21T W, price (IZOWTIE, HEEIEZO prices B OEIREZ FFOFREMEN H 5 23, 1L 0
HEIEA~OR Do EORBEE 725 135 212w, 2T, MPG TIE, Wiz HRIICRT &
XZIX CPI, WPIZERMEDLID Z LN, T HITEENZHENICE X 720, FEEL—I2O20 T,
TG & i BROIZIL U7l &2 9 5121%, MO EFOSCRIZH T 57 % 2 Motk 2 ST
HZ LWk B bbb,

tidytext (Zf€ - 72 tibble 7 — & TlX, HEIE & EEIE OHE—I3 str_replace()BIE & 2 VM iT case_when()
RIS K- TR RICALBE T 5. LLFD 2 — RTIX, str_replace)BSX CEE X #L 2 72fE T tidy ctm_tbl
D word F| D% M3 D% EFEX L TWD.

# Replace "prices" with "price" and "imports" with "import"
# 7, & indicate the exactl top and bottom of a word, respectively.
replace_patterns <- c("“exports$"="export",
"Aimports$"="import",
"Aprices$"="price",
"~repos$"="repo",
"Apisks$"="risk",
"Atargets$"="target")

tidy_ctm_tbl <-tidy ctm_tbl %>% mutate(word=str_replace_all(word, replace_patterns))

3.4 stop words JL7R L BB —% D N — 27 VEELHT
Figure 2 1%, stop word i8I & FEFERE— 1% D4 MPG SCEO S B 20 h—27 > &2 /R LT 5.

# top 20 tokens count all 1issue
g ctm_top20 <- tidy_ctm_tbl %>%
dplyr::count(word, sort=TRUE) %>%
head(20) %>%
mutate(word=reorder(word, n)) %>%
ggplot(aes(n, word)) +
geom_col() +
theme_minimal() +
labs(title="Figure 3. Top 20 tokens. All issues.",
subtitle="after processing extended stop words and words unification",
caption="Source: Generated by authors.",
y=NULL,
x="Count",
hadjust=0) +
theme(plot.title=element_text(face="bold",size=10),
plot.subtitle=element_text(face="bold",size=8),
axis.title.x =element_text(face="bold",size=8),
axis.title.y =element_text(face="bold",size=8),
axis.text.x =element_text(face="bold",size=8),
axis.text.y =element_text(face="bold",size=8),
plot.caption=element_text(face="italic",size=8,hjust=0))
g_ctm_top20
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Figure 2. Top 20 tokens in all issues. After processing extended stop words and words unification.
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Source. Generated by authors.

Table 4 1Z, MPG 4R THEERDOE W 10 h—27 &R LTW5S. 7272 L, Table 4B)ERH = —
RIZEIRI CIZEME L TV 5.

token_ctm_counts <- tidy_ctm_tbl %>%
dplyr::count(issue, word, sort=TRUE)
# total number of token by 1issue
total_ctm_tokens <- tidy_ctm_tbl %>%
count(issue) %>%
rename(total=n)
# token number/ total
token_ctm_ratios <- token_ctm_counts %>%
left_join(total_ctm_tokens, by="issue") %>%
mutate(ratio=n / total)
# top 20 ratios by 1issue
# slice _head() is used to select the exactly top 20 tokens by ratio for each issue.
# slice _max() can select more than 20 if there are ties.
top_ctm_tokens <- token_ctm_ratios %>%
group_by(issue) %>% arrange(desc(ratio)) %>% slice_head(n=10)
freq_ctm_by issue <- top_ctm_tokens %>%
arrange(issue, desc(ratio)) %>%
unnest(word) %>%
select(issue, word) %>%
group_by(issue) %>% mutate(row=row_number()) %>%
pivot_wider(names_from=issue, values_from=word)
# make gt tables
freq_ctm_by issue gtl <- freq_ctm_by_issue %>%
select(1:9) %>%
gt() %>%
opt_table_font(font="Arial", size=px(10), weight="normal", style="normal",
color="black" ) %>%
tab_header(title=md("Table 4. (A) Top 10 tokens by issue in 2010-17"),
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subtitle=md("with extended stop words and words unification")) %>%

tab_source_note(source_note=md(" Source :

tab_options(heading.title.font.size=px(12),
heading.title.font.weight="normal",
heading.subtitle.font.size=px(10),
heading.subtitle.font.weight="normal",
source_notes.font.size=px(8)) %>%
opt_align_table_header(align="1left") %>%
cols_align(align="left", columns=everything()) %>%
cols_label( row ="Rank",

" GSSMP
" GSSMP
“GSSMP
“GSSMP
“GSSMP
" GSSMP
" GSSMP

2010°
2011
2012°
2013°
2014°
2015°
2016°

="2010",
="2011",
="2012",
="2013",
"2014",
"2015",
="2016",

“MPG_2017"="2017") %>%
cols_align(align="left", columns=everything())
freq_ctm_by issue gtl

Generated by authors.")) %>%

Table 4. (A) Top 10 tokens by issue in 2010-17. with extended stop words and words unification

Rank 2010 2011 2012 2013 2014 2015 2016 2017

1 credit credit credit monetary monetary inflation monetary inflation
2 foreign monetary monetary  credit exchange growth growth price

3 growth growth institutions financial inflation monetary price growth
4 monetary financial  foreign exchange growth price financial monetary
5 exchange exchange growth institutions liquidity  rates operations financial
6 institutions institutions financial = growth operations operations inflation rates

7 financial  foreign increase rates target foreign liquidity  conditions
8 currency  risk exchange foreign rates exchange foreign external
9 net operations account operations financial fx rates stability
10 federal money risk price price currency  credit liquidity
Table 4. (B) Continued.

Rank 2018 2019 2020 2021 2022 2023 2024 2025

1 inflation inflation inflation inflation inflation inflation inflation inflation
2 price price price monetary monetary monetary monetary monetary
3 financial rates monetary price price price price price

4 rates monetary growth  rates rates financial financial rates

5 growth growth rates financial growth key rates financial
6 expectations financial financial key key rates target key

7 level expectations key risk financial exchange key growth
8 risk key risk growth  liquidity foreign growth  target

9 monetary level target credit impact conditions risk increase
10 credit risk scenario  target expectations target foreign  level

Source: Generated by authors.

L OB F—7 COHBIBEZ R 572012, TF X My Tk < b5 wordeloud F v
— M Z&AERKT 5. Figure 31X, 2010 4FAK, 2015 AR, 2020 4, 2025 FEhR MPG (238 T HBLER D E
FAL 40 h—2 v EHH L, HEENRFHWVIZEREISERLTNS.

wcld_1lst <- c("GSSMP 2010", "GSSMP 2015", "MPG_2020", "MPG_2025")

wcld <- list()

wcld _com 1st <- list() # use this Llater for patchwork
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set.seed(42) # For reproducibility

for (i in seq_along(wcld_1st)){
tmp_tbl <- tidy_ctm_tbl %>%
filter(issue==wcld_1st[[i]]) %>%
count(word, sort=TRUE) %>%
slice_max(n, n=40, with_ties=FALSE)

wcld[[i]]<- ggplot(tmp_tbl, aes(label=word, size=n)) +
theme_minimal() +
geom_text_wordcloud_area(eccentricity=1) +
scale_size_area(max_size=16) +
labs(title=wcld _1st[[i]], y=NULL, x=NULL, hjust=0.1) +
theme(plot.title=element_text(face="bold.italic",size=8))

wcld _com _1st <- c(wcld_com_lst, paste@("wcld[[",i,"]1]"))
}
# to show all plots in one plot
wcld _com <- stringr::str_c(wcld _com 1lst, collapse="+")

wcld4 <- eval(parse(text=wcld _com)) +
plot_layout(nrow=2, ncol=2) +
plot_annotation(title="Figure 4. Top 40 tokens in each year (count)",
caption="Source: generated by authors.",
theme=theme(plot.title=element_text(size=10,
face="bold", color="black", hjust=0),
plot.caption=element_text(size=8,
face="italic", color="black", hjust=0)))

wcld4
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Figure 3. Top 40 tokens in each year (count)
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Source: generated by authors.
3.5 RIF LT

stop words ZFREL, FBEEHE Lz b—27 VXV BE ST 28T 272 5. BIEoNTIET
FAPDOBEENR P = 2 T 570D FETHD. BIESTEIB 720 20123, &2 HFEN
positive 7> negative 22 R Y 431 DIEUHEFEE DN LE L 70 5. ARBFIETIL, tidytext 2N v 7 — 2 THEHERY
IR SN TV D RIEREEZ o 7. BIEFEEOHEORY 21X, X, B, XES2KoaT
J A NHOHGEOERITBEL TRV, a7 7 A MNP TORGBEOEREZZE LRV & Ol
T2 TR LW E LT, FERMIEIC—RIRBIERELMH 5 LN RRRICR D
ATREPEAS BV, MPG D58, OIS S3HT word cloud 23779 K 912, risk, debt, decline % DFEAS,
THEARDPBENEEOSDTH D LWV I FHBIZHESEBML TWD LW IRRIZRD. WMEBGRE
ESRMFFNCOVWTEBICER T2 2 &2 A& 95 MPG OMt& E, Th b ORENGEKE B
g5 LIRSS, PVMH L WVITEENERTHEDNL TV HEbH 5. BIFIITIE%E < D
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T ENTWAR, BHASEOT F 2 MAITIC BV TIESBHICE L 7 IR ORI & N H
TR T H D (Akdogan and Anbar, 2024). = Z TE I/ ) BUE O NRITICE EE 5 D1E, MPG 4y
Hrical L 72 R 2 O TR0 S Th D, HaRESITHOBEREEZBFT 5 2 L 1X45 %
DHHETHD.

Figure 4 (X, tidytext ® comparison.cloud()Bd# % i > T, positive 72 HiGE & negative 72 HiGE A (71T
L, HBEOEN 80 h—27 2R RLTWS. FIH L7CEIEFEEIL bing TH 5. bing (X positive,
negative D JE & W &2 E b 7712, HEE%A BT positive, negative D EH H0MTHEY 7317 5. R Tk
WZAE DI DIERIH S r— geplot2 > 72356 & 72V, comparison.cloud() B TIERL L 72 plot
A7 V=7 b e UTIRFETE 72\, comparison.cloud B CERL L 72 X1, jpegOBI%i&ED R @
AR I A A= T 7 ANEER OB T, 7740 LTRFETE D, goplot2 /Ny r—T 0
geom_text wordcloud area()B3% %> T wordcloud v — M & BIC/ED Z LN TX, fERkL72X
% object & L TERIFTE 5. LAL, Figured @ L 9 72 positive 7 & negative il & ik 0 228 Txtbb 95
wordcloud F ¥ — 22U Tl comparison.cloud() B CIERK T2 RS TH 5.

jpeg(filename="figb5.jpg", width=120, height=120, units="mm", quality=100, res=300)
sent_tbll <- tidy_ctm_tbl
sent_tbll %>%
inner_join(get_sentiments("bing")) %>% count(word, sentiment, sort=TRUE) %>%
acast(word ~ sentiment, value.var="n", fill=0) %>%
comparison.cloud(colors=c("redl"”, "green4"), max.words=80, title.size=1,
title.colors=c("redl", "green4"),
title.bg.colors=c("grey90", "grey9e"))
title(main="Figure 4. Top 80 sentiment tokens",
line=3, col.main="black", font.main=1, cex.main=0.9, adj=0, outer=FALSE)
mtext("Source: Generated by authors.",
side=1, adj=0, padj=0@, line=4, cex=0.6, col="black", font=3)
dev.off()

Figure 4. Sentiment cloud.
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3.5 Term frequency - inverse document frequency (TF-IDF) 34T

{2 OHEED HBUBEE & 5 WVITHBIRO A THIEOE W LOBEEMELZ M T 5 2 L IZNECTH 5.
TF-IDF 70#71%, CEH O BFEOEEME 2 HECCER CTH T 5 2 L 2 7HEICT 5. MPG D41,
TF-IDF | & U & HRRAE MPG 208732 2 & C, HH SRR & B AN E DN - BURRE O RE
LB L ST T 5.

TF-IDF Ci¥, $FEDHFEOEEMZ, ZOHED 1 CENO HBBEE (TR Z O HFEN 2R D L
EELIZBONTENZ T K THLADF) EWVWI U oA MEMTCIHMET D, 25 CEHES D F
DOXLFEIAND h—727 > t D TF-IDFq, i,

Frequ Ny
-ln

(TF — IDF)q; = TFy4, - IDF, = T N,

b, ZIZT, Frequ I XEAND F—27 » t OB, TUILEAND b —7 DR, Ngld X
BEADIZEEND LEORE, N IXLEEA DIZEEND b— Ut 2 FLLEORETH 5.
TF-IDF (%, HGEAHFEDLENTEN T HEEICH BT 5 A3 (Term Frequency, TF) &, 2RD SLEAE
BEIZBNTEDHEEN ENTET i T & 5 > (Inverse Document Frequency, IDF)DFHAEHOETH 5.
tidytext /N 77— @ bind_tf idfOBI% A5 Z & THHIZ TF-IDF Z#H CT& 5. Table 5 I3,
tidy ctm_tbl 2> 5 TF-IDF & 515 L 72RO 10/TOHZRL TN 5.

# Count the number of tokens by issue and word
ctm_iss wrds_tbl <- tidy ctm_tbl %>% dplyr::count(issue, word, sort=TRUE)
# ungroup() is not needed, because the result of count() is stored in the new tibble.

# total number of token by issue
ctm_ttl wrds <- ctm_iss_wrds_tbl %>% group_by(issue) %>% summarize(total=sum(n))

#ctm_1iss_wrds_tbl: issue, word, n, total of words in each issue

ctm_iss _wrds_tbl <- left_join(ctm_iss_wrds_tbl, ctm_ttl wrds)

## Joining with “by = join_by(issue)"

# Calculate TF-IDF for the tidy ctm_tbl

tf_idf_tbl <- ctm_iss_wrds_tbl %>% bind_tf_idf(word, issue, n) %>%
arrange(desc(tf_idf)) %>% rowid_to_column(var="Rank")

gt tf_idf <- slice(tf_idf_tbl, 1:10) %>%
gt() %>%
opt_table_font(font="Arial", size=px(10), weight="normal"™) %>%
tab_header(title=md("Table 5. Top 20 TF-IDF tokens in all issues")) %>%
tab_source_note(source_note=md("_Source : Generated by authors.")) %>%
tab_options(heading.title.font.size=px(12),
heading.title.font.weight="normal",
heading.subtitle.font.size=px(10),
heading.subtitle.font.weight="normal",
source_notes.font.size=px(8)) %>%
opt_align_table_header(align="1left") %>%
cols_align(align="1left", columns=everything()) %>%
cols_align(align="1left", columns=everything()) %>%
fmt_number (columns=c(tf,idf,tf _idf), decimals=5)
gt _tf_idf
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Table 5. Top 20 TF-IDF tokens in all issues

Rank issue word n total tf idf tf idf

1 MPG 2022 pandemic 101 18387 0.00549 1.16315 0.00639
2 MPG 2020  chart 89 16426 0.00542 0.98083 0.00531
3 MPG 2021 pandemic 81 18317 0.00442 1.16315 0.00514
4 MPG 2025  ler 36 25116 0.00143 2.77259 0.00397
5 MPG 2023  controls 42 20429 0.00206 1.67398 0.00344
6 MPG 2023  digital 101 20429 0.00494 0.69315 0.00343
7 GSSMP 2015 fx 47 5199 0.00904 0.37469 0.00339
8 MPG 2025  subsidised 59 25116 0.00235 1.38629 0.00326
9 GSSMP 2011 nda 10 4567 0.00219 1.38629 0.00304
10 MPG 2024  digital 102 23403 0.00436 0.69315 0.00302

Source: Generated by authors.

Figure 6(A), 6(B)iX, &% TF-IDF A7 10 h—27 > Z/RLTW5. 7272 L, Figure 6(B)ZERT
% a2 — RIFFRIRCIZARE L CTWD. ZOWFEO HEIO 1 D1, stop words D% EFEHE— D &t
ERETHIEDICTHOMMNEZRBIRHIZEETHY, v v T E&MREOARKHOITIZENE LT
W UL, TF-IDF 8k R7ZT o 27 VI 70, and - v TFIv 7y, Uo7 T 4 Figsg
EWVWIHIRERYa v 7 HRKMLTWD & DD BIREOERI G LTS, [FIKFIZ, Figure 6(A),
6(B)X, T —F D3 sa, ap LW EERO R VWEHGEZZA TS Z E R LTS,

gg tf idf_tbl <- tf _idf tbl %>%
group_by(issue) %>%
slice_max(order_by=tf_idf, n=10, with_ties=TRUE) %>%
ungroup() %>% arrange(issue, desc(tf_idf))

gg tfidfl <-list() # Llist to store ggplots

gg tfidf2 <-1list() # Llist to store ggplots

gg tfidfl cmd <-list() # List tp store text commands for patchwork
gg tfidf2_cmd <-list() # Llist tp store text commands for patchwork
big h <- ceiling(length(issue_list)/2)

for (i in seq_along(issue_list)) {
j <- issue_list[[i]]
isu_tfidf <- gg tf idf_tbl %>% dplyr::filter(issue==7j)

g <- isu_tfidf %>%
ggplot(aes(x=tf_idf, y=fct_reorder(word, tf_idf, .fun=sum, .desc=FALSE),
fill=issue)) +

theme_minimal() +

geom_col(show.legend=FALSE, fill=vi8 cols[(i %% 8)+1]) +

labs(title=j, x="tf-idf", y=NULL)+

theme(plot.title=element_text(face="bold",size=6),
plot.subtitle=element_text(face="bold",size=6),
axis.title.x =element_text(face="bold",size=6),
axis.title.y =element_text(face="bold",size=6),
axis.text.x =element_text(face="bold",size=6),
axis.text.y =element_text(face="bold",size=6))

if (i<=big_h){
gg tfidfi[[i]] <- g
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gg tfidfl cmd <- c(gg_tfidfl_cmd, pastee("gg tfidfi[[",i,"]1]1"))
}else{
gg tfidf2[[i]] <- g
gg tfidf2_cmd <- c(gg_tfidf2_cmd, pastee("gg tfidf2[[",i,"]1]1"))
}
g <- ggplot() #initialization
}

gg tfidfl eva <- stringr::str_c(gg_tfidfl_cmd, collapse="+")
gg tfidf2_eva <- stringr::str_c(gg_tfidf2_cmd, collapse="+")

gg tfidf _issl <- eval(parse(text=gg tfidfl _eva)) +
plot_layout(nrow=4, ncol=2) +
plot_annotation(title="Figure 6 (A). Top 10 TF-IDF tokens in 2010-17",
caption="Source: generated by authors.",
theme=theme(plot.title=element_text(size=10,
face="bold", color="black", hjust=0),
plot.caption=element_text(size=8,
face="italic", color="black", hjust=0)))
gg_tfidf_issl; gg_tfidf_iss2
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Figure 5 (A). Top 10 TF-IDF tokens in 2010-17.
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Figure 5 (B). Top 10 TF-IDF tokens in 2018-25.
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4. N-grams 7347

n-grams 77H11E, 7 F A M7 —Z NO#EE LTz n [HOHFEOMHAGOEE ST T2 FETHD. 2
NETO 1 =7 (HEEBIZ L D0 LT, XEHFOH 5 HEFBEOREMZ[E USCEHROMO HEE
OB EEE L THOHT TX 5. Artificial Intelligence % V72 KIS FEE T /VLLM)IZE T 5 self-
attention HAE D H o L LILKRTEREL D Z LN TE 5.

n-grams (I nfHDO h—27 % 1 HO h—27 L LTI T EEZERL TS, BIzIL, “Ilove R”E
VN9 SLED 2-grams [L” Tlove” & 7love R” D 2 DD 2-grams (272 % . 3-grams (37 IloveR” D 1Dk 7¢
5. M, ngrams DnZz EQOXHIIHKET L0 THD. nv/hE &, XEHRO F—2 /(2-grams)
DOHBBE AR LT WS, a7 7 XA MEZETEAWITNEW. —F, n B REWE, LV
JSWVHFRD 3 T 7 A N EEET DT ENFREIC R LN, TABIEAL, HEARLE RS,
Z 2 TIE, 2-grams(bigram) 3T DA% MPG I3 L TR 272 9.

tidytext {Z331F 5 n-grams 7787 TlX, F 9 unnest tokens()BA# DA 7T = > CT(ngram I L O n=2)% {5
EL, T L 2HEL1>O =27 LT h—27 1T 5. Table6 L MPG % bigram h—7 1k
L 7= tibble(MPG_bigram)D#c#]D 104727~ LT\ 5. MPG_bigram (%, #fid 5 2 HiEE AX—2 %
XS ATHEG LI h—2 %, bigram SIS L TV 5.

MPG_bigram <- tbl %>%
unnest_tokens(bigram, text, token="ngrams", n=2) %>% filter(!is.na(bigram))
gt mpg _bgr tbl <- slice(MPG_bigram, 1:10) %>%
rowid_to_column(var="id") %>% gt() %>%
opt_table_font(font="Arial", size=px(10), weight="normal") %>%
tab_header(title=md("Table 6. Bigram table for all issues"),
subtitle=md("before processing stop words and word forms")) %>%
tab_source_note(source_note=md(" Source : Generated by authors.")) %>%
tab_options(heading.title.font.size=px(12),
heading.title.font.weight="normal",
heading.subtitle.font.size=px(10),
heading.subtitle.font.weight="normal",
source_notes.font.size=px(8)) %>%
opt_align_table_header(align="1left") %>%
cols_align(align="left", columns=everything()) %>%
cols_align(align="left", columns=everything())
gt_mpg bgr_ tbl

Table 6. Bigram table for all issues. Before processing stop words and word forms

id issue line num bigram

1 GSSMP 2010 1 gssmp 2010

2  GSSMP 2010 2 medium term

3 GSSMP 2010 2 term monetary
4 GSSMP 2010 2 monetary policy
5 GSSMP 2010 2 policy principles
6 GSSMP 2010 3 over the

7 GSSMP 2010 3 the next

8 GSSMP 2010 3 next three

9 GSSMP 2010 3 three years

10 GSSMP 2010 3 years the

Source: Generated by authors.
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HWT, bigram b —727 U EAFWN2 DIZHEITSH. oF Y, bigram F—7 CNOHFEDIERFEHR %
tibble [ZfRFF L 72 9 X T bigram h—7 /%ﬁﬁ@é@éﬂiﬁ W25, FDH R T, bigam h—7 Vb,
stop words ZFREL, FEEEZH—T 5. LLFOa— RTIX, 1 20 bigram Z AT 5 HIA O HEE
wordl FZ, 5D HFEE word2 FIIZHEHI L 7= tibble Z2-5< 5. KIZ, wordl %1l & word2 FIDZEIZE
T stop word [ & EBIEHE — DALEL A I Z 72\, T OFE R % MPG bigram_sep fltrd £ @ tibble (Zk%
ML TWD. VT, unite()BEE A B > T MPG_bigram_sep fltrd @ wordl 1] & word2 #|DfEZ#5EA L,
bigram N ZA&AHT 5. LLET, MPG bigram united (3 stop words &7 £ 77, FEEH L% L 7- HGE
IR S U5 bigram DA% Ff->. Table 7 1% stop words BRE LB — LB 2 L% O
MPG_bigram_united DFAID 10472~ L TN 5.

MPG_bigram_sep fltrd <- MPG_bigram %>%
separate(bigram, into=c("wordl", "word2"), sep=" ") %>%
filter(!wordl %in% custom_stop_words$word) %>%
filter(!word2 %in% custom_stop_words$word) %>%
filter(!grepl(patterns_re, wordl)) %>%
filter(!grepl(patterns_re, word2)) %>%
mutate(wordl=str_replace_all(wordl, replace patterns),
word2=str_replace_all(word2, replace_patterns))
MPG_bigram_united <- MPG_bigram_sep fltrd %>%
unite(bigram, wordl, word2, sep=" ") %>%
rowid_to_column(var="id")
gt _mpg bgrunt_tbl <- slice(MPG_bigram_united, 1:10) %>% gt() %>%
opt_table_font(font="Arial", size=px(10), weight="normal", style="normal",
color="black") %>%
tab_header(title=md("Table 7. Bigram tokens table of all issues"),
subtitle=md("after processing stop words and word forms.")) %>%
tab_source_note(source_note=md(" Source : Generated by authors.")) %>%
tab_options(heading.title.font.size=px(12),
heading.title.font.weight="normal",
heading.subtitle.font.size=px(10),
heading.subtitle.font.weight="normal",
source_notes.font.size=px(8)) %>%
opt_align_table_header(align="1left") %>%
cols_align(align="left", columns=everything()) %>%
cols_align(align="left", columns=everything())
gt_mpg bgrunt_tbl

Table 7. Bigram tokens table of all issues. After processing stop words and word forms.

id issue line num bigram

1 GSSMP 2010 3 reduce inflation

2 GSSMP 2010 3 anti inflationary

3 GSSMP 2010 3 inflationary emphasis
4 GSSMP 2010 3 emphasis efforts

5 GSSMP 2010 3 monetary regulation
6 GSSMP 2010 3 negative impact

7 GSSMP 2010 3 global financial

8 GSSMP 2010 4 government’s assessments
9 GSSMP 2010 4 domestic conditions
10 GSSMP 2010 4 increase emphasis

Source: Generated by authors.
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4.1 bigram h—2 O HESEE DT
bigram h— 72 &I IUL, BEE M —2 LR U GET bigam h—2 O HBUEE 25 T
%. Figure 6 (A) (B)IX, MPG &4Ffili® TF-IDF A7 10bigram h—2 /R LT\ 5.

MPG_bigram_tf_idf <- MPG_bigram_united %>% dplyr::count(issue, bigram) %>%
bind_tf_idf(bigram, issue, n) %>% arrange(desc(tf_idf))

gg bg tfidfl <- list()

gg bg tfidf2 <- list()

gg bg tfidfl_cmd <- list()

gg bg tfidf2_cmd <- list()

big h <- ceiling(length(issue_list)/2)

for (i in seq_along(issue_list)) {
j <- issue_list[[i]]
isu_bg tfidf <- MPG_bigram_tf_idf %>% dplyr::filter(issue==j) %>%
head(n=10) %>% arrange(desc(tf_idf))
gbg <- ggplot(isu_bg tfidf,
aes(x=tf_idf, y=fct_reorder(bigram, tf_idf))) +
theme_minimal()+
geom_col(show.legend=FALSE, fill=vi8 cols[(i %% 8)+1]) +
labs(title=j, x="bigram tf-idf", y=NULL)+
theme(plot.title=element_text(face="bold",size=6),
axis.title.x =element_text(face="bold",size=6),
axis.title.y =element_text(face="bold",size=6),
axis.text.x =element_text(face="bold",size=6),
axis.text.y =element_text(face="bold",size=6)
)
if (i<=big_h){
gg_bg tfidfl[[i]] <- gbg
gg bg tfidfl_cmd <- c(gg_bg tfidfl_cmd,
pasteo("gg bg tfidfi[[",i,"1]1"))
}else{
gg_bg tfidf2[[i]] <- gbg
gg bg tfidf2_cmd <- c(gg_bg_ tfidf2_cmd,
pasted("gg bg tfidf2[[",i,"1]1"))
}
gbg <- ggplot() # initialize gbg
}

# make the comand string
gg bg tfidfl _eva <- stringr::str_c(gg _bg tfidfl _cmd, collapse="+")
gg bg tfidf2_eva <- stringr::str_c(gg _bg tfidf2_cmd, collapse="+")
# To adjust 8 plots to 9 panels (3 x 3)
gg bg tfidfl_eva <- paste@(gg_bg tfidfl_eva,"+plot spacer()")
gg bg tfidf2_eva <- paste@(gg _bg tfidf2_eva,"+plot spacer()")
gg_bgl<-eval(parse(text=gg bg tfidfl eva)) +
plot_layout(nrow=3, ncol=3) +
plot_annotation(title="Figure 6 (A). Top 10 TF-IDF bigram tokens in 2010-17",
caption="Source: generated by authors.",
theme=theme(plot.title=element_text(size=8,
face="bold", color="black", hjust=0),
plot.caption=element_text(size=6, face="italic",
color="black", hjust=0)))
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gg bg2 <- eval(parse(text=gg bg tfidf2_eva)) +

plot_layout(nrow=3, ncol=3) +

plot_annotation(title="Figure 6 (B). Top 10 TF-IDF bigram tokens in 2018-25",
caption=md("Source: generated by authors."),
theme=theme(plot.title=element_text(size=8, face="bold",

color="black", hjust=0),
plot.caption=element_text(size=6, face="italic",
color="black", hjust=0)))

gg_bgl; gg_bg2

Figure 6 (A). Top 10 TF-IDF bigram tokens in 2010-17.
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Figure 6 (B). Top 10 TF-IDF bigram tokens in 2018-25.
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EERNH A2 AREE A BT, MoLPEE4.1 ORERLFRETH S, Table 8 1T LD E IS
Z 7257z tibble T& % MPG_bigram ng_sep fltrd D #]D 10 T2 R LT 5.

# stop_words including negations

negation_words <- c("isn't","wasn't","aren't","weren't", "don't", "doesn’t",
"didn’t", "not", "no", "non", "never", "without")

ctm_stop_words_ng <- custom_stop_words %>% filter(!word %in% negation_words)

MPG_bigram_ng_sep_fltrd <- MPG_bigram %>%
separate(bigram, into=c("wordl", "word2"), sep=" ") %>%
filter(!wordl %in% ctm_stop_words_ng$word) %>%
filter(!word2 %in% ctm_stop_words_ng$word) %>%
filter(!grepl(patterns_re, wordl)) %>%
filter(!grepl(patterns_re, word2)) %>%
mutate(wordl=str_replace_all(wordl, replace_patterns),

word2=str_replace_all(word2, replace_patterns))

gt ng bg tbl <- slice(MPG_bigram_ng sep fltrd, 1:10) %>%
gt() %>%
opt_table_font(font="Arial", size=px(10), weight="normal",style="normal™) %>%
tab_header(title="Table 8. Bigram tokens including negation words",
subtitle="all issues after processing stop words and word forms.") %>%
tab_source_note(source_note=md("_Source : Generated by authors.")) %>%
tab_options(heading.title.font.size=px(12),
heading.title.font.weight="normal",
heading.subtitle.font.size=px(10),
heading.subtitle.font.weight="normal",
source_notes.font.size=px(8)
) %>%
opt_align_table_header(align="1left") %>%
cols_align(align="1left", columns=everything())
gt_ng _bg tbl

Table 8. Bigram tokens including negation words. All issues after processing stop words and word forms.
issue line num wordl word2

GSSMP 2010 3 reduce inflation
GSSMP 2010 3 anti inflationary
GSSMP 2010 3 inflationary ~ emphasis
GSSMP 2010 3 emphasis efforts
GSSMP 2010 3 monetary regulation
GSSMP 2010 3 negative impact
GSSMP 2010 3 global financial
GSSMP 2010 4 government’s assessments
GSSMP 2010 4 domestic conditions
GSSMP 2010 4 increase emphasis

Source: Generated by authors.

SERE % B Le bigram h— 2 & AFINN E{EREE A2 > TG o238 272 5. Figure 8 1%, HE
FEDIRITHK 2 HEEDRIEE & 2 D HFEO MBI &L OEZEIE~OEBE & L, BHE ORERHEH K
X 7220 D bigram b—727 &R LT 5. positive ZREEIFIZ S o & b K E < Hk L72FEIL prevent D
BN 72> TV 5. AFINN EIEEEE Tl prevent |E negative 72 /& fE Z FFDHEEThH 573, prevent NG IE
FEDRITR TV D 728 bigram 22K Tl positive 72 EfF 2 Ff> N — 7 1270 5.
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AFINN <- get_

sentiments("afinn")

MPG_bigram_ng _sentiment <- MPG_bigram_ng _sep_fltrd %>%
filter(wordl %in% negation_words) %>%
inner_join(AFINN, by=c(word2="word")) %>%
count(word2, value, sort=TRUE)

gg ng sentiment <- MPG_bigram_ng_sentiment %>%
mutate(contribution=-(n * value)) %>%
arrange(desc(abs(contribution))) %>%
head(20) %>%
mutate(word2=reorder(word2, contribution)) %>%
ggplot(aes(-(n * value), word2, fill=n * value > 9)) +
theme_minimal() +
geom_col(show.legend=FALSE) +
labs(title="Figure 7. Top 20 contributions of bigram to sentiment",
subtitle="all issues.",
caption="Note: bigrams those have large absolute values of
contributions.\nSource: generated by authors.",
x="Sentiment value * number of occurrences",
y="Words preceded by negation words") +

theme(plot.
plot.
plot.
axis.
.title.y =element_text(face="bold",size=8),
axis.
axis.

axis

title=element_text(face="bold",size=10, hjust=0),
subtitle=element_text(face="bold",size=8, hjust=0),
caption=element_text(face="italic",size=8, hjust=0),
title.x =element_text(face="bold",size=8),

text.x =element_text(face="bold",size=8),
text.y =element_text(face="bold",size=8))

gg ng sentiment

Figure 7. Top 20 contributions of bigrams to sentiment
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Figure 713, BERIROOITINA 2~ & & HIC, FRAERYZR AFINN EAFFEE Tid MPG OIEHF o &
BIROZEDORNEESD DD, Figure 7 TIE, HEMREFICH>E BEBL TV bigram (&
significant Z {5 7E 7T 5N D bigram TéH 5. AFINN &G HEE T significant & positive 72 & FF-DH
L LTS 2%, MPG Tl significant [ZHICHFHNZAE L W o T ER THEDOFR D720 72T
EONTNDILEEHZNTHA S, HEMBEIZ 2FEBICKE < HJLL TV 5 bigram I increase % 77
ETHHNAED bigam TH 5. Zih, AFINNEIFEEE ) increase 4 positive 72 J8F 2 R HGE L LT
WAHNSTH DA, MPG Tl increase DEEDS negative 72NEZ /R LTV D L IXE W EEV Y. increase
1L, ZLDOEAITHLD2HEORBIZHEDLONTWNDEEA S . HDHUVIE, not increase D IR D FEMN
inflation T 5 & 9 23GH1E, FEERITIT positive 72 h—2 THDH EWH RELEAH. F£72, notincrease
DIRDEE interest rate THIUE, £ T HILEIRD b — 73 positive 72 D7) negative 72 D 7% | E S
LZEERNHEETHS.

X512, MPG OO R A2 H D &, BWEFEE O bigram T AFINN (2 X W EIEHEN G2 5T 5
FEIT 44 FRIE L2722 <, ERE & @ bigram OFEH 80 FRELIZ L bgwy. Tiud, ARBURGE
DILFEALA N E LT MPG NEEEEHE V- TN EEZBND. AREICHITT DI
XINODOREBE L T askitd 22 ERNEITRD.

4.3 bigram ® 77 7 FiR

bigram F— 27 U AFIH L THLHFEPIRICEDHGEL DN o0& 0T T& 5. £ 7 bigram & 2
HZE (23 iF L7TIRBE CPREF L T %D MPG bigram ng_sep fltrd 205, #5HFEDF(wordl, word2)IZ %}
L T dplyr::countOBE2IZ LV wordl D& 5 HiGE L word2 D&% 2 HEEDM MBI W 2H 5 EFEHEL, £
DGR A H7-7¢ tibble (Z Z TIiEX MPG_bigram_count) ([Z#&#H7 5. MPG_bigram count (%, X TD
wordl & word2 DFAEHIZOWT, wordl LM/ — K, word2 Z#&m /) — RET oy POB(T 7
4V DOFIZ n)EREFL TV 5. MPG bigram _count 7 —Z UL, igraph /Nv 7 — Y CTHWA =
v U A MMUTF— ZREEIZ RIS LTV D (Holz, 2025). Table 9 1%, MPG_bigram_count D #ID 10 1T
ZRLTND.

MPG_bigram_count <- MPG_bigram_sep_ fltrd %>%
count(wordl, word2, sort=TRUE)
gt bgcnt_tbl <- slice(MPG_bigram_count, 1:10) %>%
gt() %>%
opt_table_font(font="Arial", size=px(10), weight="normal", style="normal",
color="black") %>%
tab_header(title=md("Table 9. Bigram graph data"),
subtitle=md("all issues after processing stop words and word
forms.")) %>%
tab_source_note(source_note=md(" Source : Generated by authors.")) %>%
tab_options(heading.title.font.size=px(12),
heading.title.font.weight="normal",
heading.subtitle.font.size=px(10),
heading.subtitle.font.weight="normal",
source_notes.font.size=px(8)) %>%
opt_align_table_header(align="1left") %>%
cols_align(align="left", columns=everything()) %>%
cols_align(align="left", columns=everything())
gt_bgcnt_tbl
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Table 9. Bigram graph data. All issues after processing stop words and word forms.
word1 word2 n

inflation expectations 886
credit institutions 682
foreign currency 573
inflation target 449
transmission mechanism 424
baseline scenario 392
price growth 359
foreign exchange 343

inflation targeting 335
financial stability 330
Source: Generated by authors.

foe VT, BLEETE O BIfR & MPG D HRFER Z LIS b 5. igraph /Ny =V & T
MPG_bigram_count % 77 7 /#7123 L 72 7 — Z M§1&E 12254 L (Csardi and Nepusz, 2006), ggraph /3

r—Calf{b3 % (Silge and Robinson, 2024). ggraph I%, ggplot2 OILE > 7r—TTH Y, +ER
T ggplot2 DHFEZR Z D FE F il H Z & 23T & 5 (Pedersen, 2024).

Figure 8 (A) (B) (C) (D)I%, 4D MPG IZk1T D HEEH DRy hT—27 2R L TW5H. KHIE
KENDUE R O HFEDOWRIZRKHI O R OHFEN 52 L2 EHR LTS, REIOREKIE, 158 H&
L) BHEERI ORI BIE SN DBENEWIZ LR > TWD. MPG %Eﬁ}i0)777 HEER O
BAGRAS 10 [EILL F O REFRIZFE R L T2V, Figure 9 1%, [AEEIC MPG 2K Tz BAZEM % LU 7
ZR L CW5. Figure 9 TITHEERIOBARAY 50 [HILLF OBIfRIZFE R LTV 72w . Figure 8, Figure 10
D77 71%, B LUIZHFEOBERERH -0 TIEd 503, Hifo~rar « Fo—r%
AL LTV 5.

set.seed(42) # just for reproducibility

gg bg nw <- list()

gg bg nwl <- list(); gg bg nw2 <- 1list(); gg bg nw3 <- list(); gg_bg nwd <- list()
gg bg nwl _cmd <- list(); gg bg nw2_cmd <- list(); gg bg nw3_cmd <- list()

gg bg nw4d_cmd <- list()

# design the arrow 1in figures
a <- grid::arrow(type="closed", length=unit(.3, "cm"))
for (i in seq_along(issue_list)) {
j <- issue_list[[i]]
grph_tmp_tb <- MPG_bigram_sep_fltrd %>%
filter(issue==j) %>% count(wordl, word2, sort=TRUE) %>%
filter( n>10 ) %>% igraph::graph_from_data_frame()

gnw <- ggraph(grph_tmp_tb, layout="fr") +

geom_edge_link(aes(edge_alpha=n), show.legend=FALSE,
arrow=a, end_cap=circle(.15, 'cm')) +

geom_node_point(color="blue", alpha=0.7, size=2) +
geom_node_text(aes(label=name), size=2, vjust=1, hjust=1) +
labs(title=3j) +
theme_void() +
coord_cartesian(clip="off") + # preventing Labels from being cut-off
theme(plot.margin=margin(0.5, 0.5, 0.5, 0.5, "cm")) +
theme(plot.title=element_text(face="bold",size=6))
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if (i<=4){

gg_bg_nw[[i]] <- gnw

gg bg nwl cmd <- c(gg_bg nwl cmd, paste@(“gg bg nw[[",i,"]1]"))
} else if (i<=8){

gg_bg_nw[[i]] <- gnw

gg bg nw2_cmd <- c(gg_bg nw2_cmd, paste@(“gg bg nw[[",1i,"]]"))
} else if (i<=12){

gg_bg_nw[[i]] <- gnw

gg bg nw3_cmd <- c(gg_bg nw3_cmd, paste@(“gg bg nw[[",1i,"]]"))
} else {

gg_bg_nw[[i]] <- gnw

gg bg nw4_cmd <- c(gg_bg nw4_cmd, paste@(“gg bg nw[[",1i,"]]"))

}

gnw <- ggplot()
}
# command string
gg bg nwl eva <- stringr::str_c(gg_bg nwl _cmd, collapse="+")
gg _bg nw2_eva <- stringr::str_c(gg_bg nw2_cmd, collapse="+")
gg _bg nw3_eva <- stringr::str_c(gg_bg nw3_cmd, collapse="+")
gg _bg nw4_eva <- stringr::str_c(gg_bg nwd4 _cmd, collapse="+")

gg_bgnwl<-eval(parse(text=gg bg nwl_eva)) +
plot_layout(nrow=2, ncol=2) +
plot_annotation(title="Figure 8 (A). Words Networks. 2010-13",
caption="Source: generated by authors.",
theme=theme(plot.title=element_text(size=8,
face="bold", color="black", hjust=0),
plot.caption=element_text(size=6,
face="italic", color="black", hjust=0)))
gg_bgnw2<-eval(parse(text=gg bg nw2_eva)) +
plot_layout(nrow=2, ncol=2) +
plot_annotation(title="Figure 8 (B). Words Networks. 2014-17",
caption="Source: generated by authors.",
theme=theme(plot.title=element_text(size=8,
face="bold", color="black", hjust=0),
plot.caption=element_text(size=6,
face="italic", color="black", hjust=0)))
gg_bgnw3<-eval(parse(text=gg bg nw3_eva)) +
plot_layout(nrow=2, ncol=2) +
plot_annotation(title="Figure 8 (C). Words Networks. 2018-21",
caption="Source: generated by authors.",
theme=theme(plot.title=element_text(size=8,
face="bold", color="black", hjust=0),
plot.caption=element_text(size=6,
face="italic", color="black", hjust=0)))
gg_bgnwid<-eval(parse(text=gg _bg nw4 _eva)) +
plot_layout(nrow=2, ncol=2) +
plot_annotation(title="Figure 8 (D). Words Networks. 2022-25",
caption="Source: generated by authors.",
theme=theme(plot.title=element_text(size=8,
face="bold", color="black", hjust=0),
plot.caption=element_text(size=6,
face="italic", color="black", hjust=0)))
gg_bgnwl; gg bgnw2; gg bgnw3; gg bgnwil
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Figure 8 (A) Words networks. 2010-2013.
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Figure 8 (B) Words networks. 2014-2017.
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Figure 8 (C) Words networks. 2018-2021.
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Figure 8 (D) Words networks. 2022-2025.
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all bg nw <- MPG_bigram_sep_fltrd %>%
count(wordl, word2, sort=TRUE) %>%
filter( n>50 ) %>%
igraph::graph_from_data_frame() %>%
ggraph(layout="fr") +
geom_edge_link(aes(edge_alpha=n), show.legend=FALSE,
arrow=a, end_cap=circle(.15, 'cm')) +
geom_node_point(color="blue", alpha=0.7, size=2) +
geom_node_text(aes(label=name), size=3, vjust=1, hjust=1) +
theme_void() +
coord_cartesian(clip="off") + # preventing Llabels from being cut-off
labs(title="Figure 9. Words network. All issues.",
caption="Source: generated by authors.") +
theme(plot.margin=margin(0.5, 0.5, 0.5, 0.5, "cm")) +
theme(plot.title=element_text(size=10, face="bold", color="black", hjust=0),
plot.caption=element_text(size=8, face="italic", color="black", hjust=0))
all bg nw

Figure 9. Words network. All issues.
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Figure 8 & Figure 9 IZMNARIIC & BIEROER 2R LT D, MPG 123U TC price & inflation [X (2
LR HEETH Y, price L ETHHFED YV 7 AKX — L inflation ZH b T 57 T A X —nH
bId. TOVTAZ—% KDL, price (TRRFEAE & BEMEN RO —T7, inflation |LREFE & 13 dH
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FOEEN R, av ) - XTIy I Ny ELThLbbRTWS T, Z7 U ITHESY
7T A AT EESEE#E TS X 9 72 sanction D HFEIX Y T 7 Eiidd by, 70 2
THERT 7 74 TG L I e b ) RFHIFRIT, v o7 ORFIEE L mEERIZan S - X
YTy VU RICRERPEEZEZD1ITTHDHN, MPG BINHIZHEBEICSE KT 5 2 LIXITTE
WZ ERDD. 2018 4FIT1T external shock, 2019 H(Z1% import substitution 2327 7 7 EIZH B i b
LoD, MR R E Y 7 ZZF o T, BIEZRRT 500 Llenb oL LTE, 2023
FLLFEIL, foreign exchange & Hulr & 95 7 7 A X —3 price, inflation ZHlr b 527 T AL — LA
ThbbhT&E L oICHzb. £z, fiscal, budget, ofz (EE) & V- ZEF TREEOHEFEMNH IC
DL I TETND. 2024 4, 2025 FT1E, stuff 3 L O subsidies & Bi# L T shortage 7238 &
bTWa., Zhbid, ZVITHEL T T4 TP E b7 5 REIRIL O 2 % BRI Sk
LTWa0h LW, FEMA R 2 ITIE L 0 AR TS T 5.

728, 2018 £E02 5 word network D 7T T INERIZZR B DY, ZAUE MPG OR U = — A0 2018 £ERR D>
Bz 722 LTk D, 2017 FERE Tl 35-60 X— UREE 72 5 72 MPG 1, 2018 FERAN 130 ~— T & 1
Z, FHLE 150 X—VRHIZICR > TWAD., THFRZ M T, DX 5 RN TERZ A LD
ZALIZHERE T DMER D D.

Figure 8 & Figure 9 1%, AT ORMER R L TWA., fHICATEND LI, 7T 7135
Hr EEWRA 2V E BN 2 HERMOBEBRLE vy 77 v 7 LTn5. il 21X, balance & sheet X
transmission & mechanism @ £ 912, MPG HCIXFHE L 1 HEETHLLONEFENTND. ZbiX
1 HiZE L U CHRILEE L CRER W TH A 9. —JF, inflation target X° inflation expectation @ X 9 (2,

1 BEEICAEBT RENE ) NELEETITHW A RNERHFE L H D, 2oL ) REMHEZEDL DI
OO R&ENE, Stk SRR E, B, WO HSRGE B SCER O 3 HrtkBR O H 18 208 U Tl
FLTW LN E S icEbnb.

INHOT XA NSH OB Z T, MPG ORITONERIT L O ARG MELHE 5
M L7e, Z7UVITOE, U7 94 FTHEENBRBORICERREEL G2V EEBZ N0V,
MPG ([ZIXZEF K32\, BIIEO T U7 O L 5 IS0 o sl STV 5 ETlE, 7%
A RHTIC L > THAERBEFROERESGD Z EIANENRBAND D, BHEDOASAL T AL o7
TR Z S RIZ L TCT F A Mo B 2R TfERIT, RIIVREDNA T AZFFHOZ LIZhsd. 2
ZTCHOMRES B OGN ENTTH D00, THF A I L o TE LSRG
DEEWRETDHZ LIThD.

(A3 0)

ARFIETIE, vy T7HREITOANXFIITY CTH D TTEEBORTA K742 @ 2010 R 5 2025
ERRARISRE L TEERNT X2 M TeB o7, ZOMEOEEL, WhdbdZa— 24w
ZDHERFESPHOIEREZIWNET H1-DICTF A MO FEEZHWD Z LY —LOF Rtk L Y
—VFIH EOBBEREZFMT 52 Lot AFROKE, ZEH, ZEHEOHSRF NI OHML
BRICT A R EEAT 52 LIC L > THEBRZINET 272 DICRHFTTRE —HOBRERH X 50
WZlxole, ZNOOMEEELEHDHERDLHIT/RD.

L HTRIGe & 70 % SCRROFREE A & A b, 2RI & € ORFHI L ORERR & XS TTTEDRIE.
2. B ILERPTT F A DT ORG & F RS FHOBFT & £ HUTIE U7 Ri LB O RRET.
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3. P & K EREICIS U7z stopwords DU A T 7.
4. HHEE, FHIEMGEDO Y A T v 7L 2O PN TTIEDRRET.
5. B BRIk L 7 A R DO VRRK.

IO OMEICHLST H 12D )EE L T=a—F Xy MU= 2 X 58 TS5 2 &
WEZDbND. LnL, BIAIEAEO MPG Tl 24l S, filzb > THEE 725D &0 5 [
HESLHM LR THHT-OT —ZBRROND L W o -MEN SV, HeEE FXoF A S Tk
BRWEEbNS. IO OBBEIE, BHMOBONEE L L HICEE - L EEOHMLE DO T F X
MR 2 EFE L TS TR L TS LN X S I D.
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Appendix

R markdown DgE DO a— KF ¥ 7%, FIHLIE Ny Fr— D4R ERN—T a v afiek LTz
package list.csv 7 7 A /L &£ L CU 5. R markdown DfJD 2 — KF ¥ > 71X, package list.csv &
FR L TRER Ny =P HELRWGREHBICA YA =T 5a—RThH 5.

R markdown @ Y — A% MPG 7 — %, package list.csv & & HIZRIZH 5 https://osi.org/ hxngk/
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