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Abstract

Against the dual challenges of climate change and the artificial intelligence, social bots, as important
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participants in the public opinion space, have controversial communication roles. Focusing on the
dual-carbon issue, this study aims to explore the extent of discourse influence of different types of
social bots on the Twitter platform. After identifying and classifying social bots on the Twitter plat-
form, Under the Social Amplification of Risk Framework (SARF), this study adopts sentiment analy-
sis and topic modeling as research approaches to identify the differences in emotional expression and
agenda-setting among regular bots, news bots, and bridging bots, thereby clarifying the discourse
influence of different types of social bots on human users. At the level of sentiment analysis, there are
significant differences in the emotional distribution of the three types of bots, among which bridg-
ing bots show an obvious tendency of human-machine isomorphism. At the topiclevel, the discourse
characteristics of the three types of bots are highly consistent with their functional positioning, and
they jointly construct the dual-carbon topic in a hierarchical manner.
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1. 5|8

MR, AR BRIE RIS T E KB . 2ERREMN B SEE S ARG R, WE =N
Wi R A AT VR 2 [ S I i) e A e R E b ARG H 2 7™ 08 1SRk, 9 s e iR = AT
HEsoE B g P LIRS

BEE BRI KRR, AR AN EEZJE T2 6 b & 285 BIRME G 1], fEN TR ReH
ARIREE T, AL BB AN EIR T RN E LS 5% (2], 8Bk FaMdl “N” EFm “N +
FEHLAN” BISEARES R R3] ST, X T AL ASHLEE NFTis R g2, AR A —, EHREHEN
Ny, LA AT DOl AL A RENE, SN P S 558K 4], B, 2 iL88 Nsivr
A] DLLE ) 4 By 3 () v AR T [ AN E

SR, FEAEREFENNN, VN BT T R 2 R B TS 2 A S AE[5]. e e
NN, A5 A ISR A B A i k(6] HBAERLH SHAMTHEF, HHLE NS X RiL
BT AL S 2R 1 46 LA S BE 2 0E R0 7], NATTHI A 25 AL T 32 241 52 B 25 N 8% (8] -

UMD 52 T, 7 Dunn YOAFHOH NI NMERBIRIGE B2 “IRANKR” - 5AEMEL,
ML NS T 152 A s 2 F R [9]. 1 Assenmacher A, FE3THLEF ANBHSETAE P4 I K1 B B 1)
TEH, BABAIIEARIE AN B CHER, TR S NSIEIERIHORER[10]o X AEATAL 38 N REM i 4 i FE — 8
FEEE b Hr A A& e SURNTE TS 1] R, A 9T B XA WL N AT 2028, A28 A
R R, R A RIS AT N AL R SE M 77, AT 9 BT B 1) B B4k B A2 IS AR 3

2. XHGiE SHeiER
2.1. {EARBRTEIRLZEA

HAZHLES A (Social Bots)sE N LB BEHAR 5 S BASE & 174 . 3X 3K B SR il i B N 2638 15
ERRA RIS 5, BERENE BALTRR AN, th el s s B i L
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AR, AABARHLE N R BR 2, Hamth R E . — I, eNTAT BLE s A L
PRS2, TR HON TRt SO A5 TR 5T . 55— J7 1, AR Las A gl T 1%k B f5 S B O B 1
40 2016 36 E RN, AAHLE NAEHERT & _ EBUTIR AT E BN A, AT el S g R4k 12].

XA A LA N AN — B 5 SN AU R — o IR I 5 2 LA DK P (1 B — Rl kR
AR AR AR . BEE LA 2 ST ORI K, Botometer 55 T HAE SN AT N SCRAR
AT 2% 58 2 AE PERFAE IR ML A N, FLHERA R 8 2 SR T [13]

2.2 MESRERTRRRK

AR, AAZ BT 0 XU SEA L FE FAL R I U 1 BB . AR XU H AR A JIKT
BRI, HWAERER “RTESR” o Fla (P EARMRRE IR SIRBAT A G IR RS ) fail, 2
RS “RBR” HARE TR 75%, (ASSEARBAT BRI AL S, X B T5 AR IR A6 5 2 Ak
ZHRIENAIE. ZREE DRI, RS REERIRBAT NI ORIR, B TASEAAT 5 13
TRBRE AT B IR— T A AR RAT B RE[14]

FEAS BALARHUH O, XSGR 2 “BUARE S FEELRROAL” RHE. DURERRF & 541,
2021 £EFEN T “XUBR” VOB L T2 H 7 AR IRE), 5 IPCC i & Bkt AR RS A 2 [15] X
M S BOLERE RO E IR, B 52U W0 . Lok, RS & il al MiAL i 2
SRR, AR T T ORI B PR i

FEEREA TR, — TR & MBI, A R IR A5 2R DL “ IR B f R
RIS SEAREHELERR, JRROBAR RARRIBURE I “ T AR IR IR Sk 16]. BEAN, 2
AR KU A A B AR A AL SR 22 57 ST i R BE R 2Rt vl B S RE VR Y, T AR Jor R B SRy gk i A
BUL SR EBOREN R

HF LA, AR W NS

RQI: 5 AKHLL, HAHLENIIEBRRD R BA T, I BA RGN A A F R
o7 ?

RQ2: HAFKAM, HAZNSARTREFRRZGA R, I HAFRRAANL AN S AR K E
2

3. REHHELBAER

JUSE A 23 IO 318 (Social Amplification of Risk Framework, SARF) i Kasperson 25 A#EH[17], #%O»
1E T (S BAEAE 2 KRG AR B RATA MmN, IR F R R RERE
2N a8 BAER o B R R ) “ROREE” 4 i BEA I S A M AR (I A . BUR)
AR 8] BB - R ILRS AL, A KBS 5 2 gmht 5 12 AN AL 2 IR 2%, 2 i P 0Ok 7 AR IR R
BAEA AT A . BURR B HE 285025 [17]). EZFSHEZE T, B BUR SR . 2 mA%E
HME AR AT LG RS AR 5, AL A AR S I EEMESE . P T3 KA SR NI N, BT XU
ERCLOKE VAN

AHEFENTY, FA LA ANE ARG IRS) ) B i T4, @k 07 N RAEEAT AR “ BRI
Kk ”, PAE A IS T RS s . s P B A% . Yang S AL AR I, 5 HEAE 16% 1428
SwAREN @B, EEAR ST R REEI 0, HHEINREBENEH R 3 0 (18], A, HA
FEA ML NGB Dy e BB 5 S R R BB SEAT N, IR TR A OO LSS PR IS AF[19]

WAL, HEATHART & [ S PERAE S +E S8 N s Rk R it 45 &, Hedd 115 Bk A 3,
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AP o 2 R R AR DR TR A D W S TSR T A AR BN 5 SRR o KU AR 2 T
RELE A 73 AL WL A AL FE R4 L TR AR F I A2 3R AL Eie TR, A B T EIE AL A S
NI LU A5 AR 3% o (A2 FALERD, DR el o A SRR sl . (SAESENLEEBLR .

4. ARF=E
4.1. #3ZHN{ZAKNTE Botometer

AHIF S48 H B AR 22 g0 K2 TF R I TFUE T Botometer BEATHEATHLES AKGI . T B CABEHL AR bR 5
PONFERE, FREL Twitter F PO AR ROCAZE . RCEL. WP A8 ROCHIA]. RSO S TN
FEXT Twitter IK-5 HEAT S bRic . 1% T HAE @M S R MG EHRSE T UL 98 % UM R IAT, W4 T ik
B ph R [ B SR AL 28 AKHETE 78 [20]. Botometer ZRHIZHL 38 A5 40(0~5), H 2 Hobkizin 5 1
TP AT RE AR AL S HLEE N . IR Z BT B A6, AW E 3 AImAE, B3 > 3 K-S HE R
HATHLA N .

4.2. TextBlob {574

TESCAE B i 7 10, ST R 0 T B A A0S SCSOAS, ANVEL S 58 ZAE 5 o TR, ABEFU 8 H TextBlob
£ H[1) NaivebayesAnalyzer 15870 B 48 %F = FHLE NS SCARFATH @ F5 . TextBlob /24T NLTK
A Pattern FEFF K HFFIR Python 2, R THIEEVER “HFMEIE” , LHRERMOFEEHFABER L, &5
PO SISO B AT, JCHOE T IR SCAR . Ah, T BT DABE LS 5 S0 B G b 3 A 0 2% FH 7
Bl & G o) TEIESE /3257 TH, TextBlob 1584 B 2 28 i it A BB R LB 1% T HME S
Ao R R T =R, BUETEEIN[-1, 1], A TR KL TextBlob X BT HINEL ) FH 7 450 SC
AT G ERAG 73 H1, AT A5 =S AT WL NN P 1) SO Bt )

4.3. LDA T EiE

F R TR SCART T — PO B, BEE SORIZIR BRI E R R, WL T —HMAHBRIES
WEBESCAR FBAIH T TR B SO B ROR, B RBON B, AU E AR v 7 7
% (Latent Dirichlet Allocation, LDA)ZEAT T AR . LDA FEAARGEAIERENS DL o0 A LA MER A AL, %k
B TFPRISOR NG S, 8T SRS 8 SO R R R SE I SCAR IR AN SCA Y I, MK
P E .

AW FALEH Python H ¥ Gensim FEXT AT 04 E1T LDA UL o) T . 7E 324 SR AR ez /i,
AP FEANG AL SCAR TIAL B P et b 8 7 — S BT SOR4 8 FH (9 45§ (codebook ) » K [7 S i) i Hh [ B 1] B ] 26
R — AL AL, A SRS T Y usas us A america #4E— B # )y america, PAEEEA[RIZARNC,
G B A L B AL S R R A AR o B LR BRSNS AR NS P IR SCSCAR R 3 1 10 AN 327
AT R B A E HE A AT 10 19

5. BRI R
5.1. BUHEHEN

AHITFE L B R Bt AT SR ELE A x) B R XU BURRIHES . 7EBMAULEE 1 HE
R EMA GRS, RIUHERE P R AT AR S HE S 238 ) Fll#China . #Carbonpeak . #Carbonneutral |
#Climatechange IX2EbR%s. MG, A T0KE LA EARZAENEARAT R ISR, FFZH R /NS 2R T4 S
AT, 43 7] 7& “#China(AND)#Carbonpeak " #China( AND)#Carbonneutral " #China(AND)#Climatechange ” .
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BEAh, T AT LU BTN AL R, AR RS S T IR BRI RS Y G, Y
PRI SCHE L BRI RIBON 2023 422 A 1 H~2023 £ 5 H 1 H, ~#=AH. H, BeAEEUR
SRR 1122 22 (IPCO)RAR T 2B AN UGPSR & 2R 5 (CRURAEfL 2023) , 38 TSR T8I K0
P, R NOREUSE B RIAT B R B AR . R, R ] “O00Rs " BOR A iE 2 B g
AN

e AL F T, AHFFE ] Python HH I twint T ELCEEHE SRR . TESRIU B HESCHI s, 1 Xt
B RATIEVE, AR SO, IR AR SCHEIS 18] 55 BRSO, AR SOOR B
RATHTE] . P RESREAGR, DR, HESEXRRER, &4, B 2829 MESLH R 3630 46
RACHE ST A ST [ T i 4

5.2. #3ZHE/ABI5

AHTFUE S Lynnette F T AL NI 2, KA N0 B EIALER A MR Les AR bl
AN b, R A SR E B ) mR AR R KSR A B T A5 2 BLES AR E SO BT RIBLES N 4R
AN FH P ST 2 1) 38 A5 B AR L AN OE SOSMRZENLER N RN NSO ERLEE A, T
SCRVELI A 2R IX e AL N 7002

5.2.1. FEHEA

B E ML N AR S B APLEE N . XIS A 0] DU A JE AR, BOC S — R AR B HoAth 5
BT T DX sty BFH 7 BT T o AR I DA R 7 SR I ALAS, 2B — Moy BT A A AN BRHE B
FEAFE. WHLE ABHEES, FATELT Python H ) 1E M 2R 1E 2+ 745 £ ITAC L EUAE N N FE R A
R “news” BINLERN, REIXEEHLEE A RIS BT BIALAE N A, A T BN RS A AR F P S Bl
BB “news” — A/ {HSLZHEH BT NS N, ABFF KA T B Lynnette Il 25 B BEHLARARYL 25 5 25 2
>] 2% (https://www.english-corpora.org/now/) [21], %5 a5 MM 255 85 kL FER3R15 7 2022 £ 1 H 1 H
£ 2022 £ 12 A 1 HIE A K 100,000 A58 <61, FRAEH N8R E 3298 44 1) 1T A £k
AT ISR, Moy 2R Python HH) scikit-learn ELSEHLNT . Ih 0/ K BAE I — )T,
AWz a) T2 5 T B2 HTE, MR 92.3%. fEIX A28, AWK 90% M BIE, Bl anf
I3 R BLZALEE N 90% I SCA S AL, WK AR L2 N . 2, ABFILEmH 47 S8
FALEA

5.2.2. I EHLSEA

MREE AL 28 N HRFHE R BAE T LSS T 6 o BT A @B A 2%, JLIEad S AN F P a) i3 A
KAGFER . @ 5ok ZHED), HPADTT SEREE . A RREINREIEE TR LRER,
PRAIH 301 MRS I RIFEHL SN .
5.2.3. EEHEA

NT XA EFRPLRE NS — o S EAE AT HLEE NI ZE R, AT T 30 4R 5 R AL 28 N\ g SN
WBEHLEE N . TR G, AW IR E R T LA AFEAS 145 4
6. RLIM
6.1. #3ZHEFALARIERD 4T

ASHI FU R P TR R 1 SR AR 4 AT HESE . B Python ) TextBlob HAAE FACEEE, XML
A~ HrEHLEE AN B LSS N AIHESCERREAT SRS R B e AESCRTIARER R B, A Feid i {52 H 3 i
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Table 1. Results of human-machine sentiment analysis

F 1. AR HER

it % o TH R
ERLIEIN 68 42 35
EAEDIEIN 16 16 15
BrEALE A 155 55 91

MR 1608 675 772

JE TR S BRE VAR, Bl S R TextBlob (R B VP> FEE R SCAT B AT, K1
BRI 4 AR (Score > 0) JH M (Score < 0)F1H14:(Score = 0) =3, @ ik MG 1T 2RI AT HFE

M T BRI ANUIGLEFRAE AT RE, @I AR 145 FFHEC, AR 68 %, THIIG
35 %, WEIGIEK 42 % ETEINLEE NI 47 SO, PRI S IR 16 %, TEIRIE IR 15 % B
BN NFLRAT 301 SRAHESC, 1A 000 B AR i ey, FEAR BRBR U 155 2%, THARIE R 91 2%, ik

T 55 %%

SAEKRE, AHUAERESE A EA PR ZERE . NS RNl N B DL S Oy &
Wi, X —EREEERW N 1528 2 Ml as NPT, P IO 28 51 SAFAE SRR . T il AL 8% AT
WL AT TERIA A T, Herh R E LA NRBL 1 2 AR
MERAE LA AT, B &8 A B AR AR [ e A5 BliE B FLad e I i A HE S AN LR I 2 5
TR LA N P A 15 1 K I A D SR 2 U SR s A L N B 22 DUARANG 3 1) S W A O 24 Akl
TR TRE, I 15 U (2 2 XU SO ) A% 4k -

6.2. $ZHEAR LDA =HNESH
EEFR 24 BEM =N NRIEBUABAT 8, WENLES AR LDA FEEmsss BRHEN

rity 0.91, gossip 0.87) di i = 5, FHiEd RSN BH 2 AR5 55 A2 VS E 4 M AR i & EL B Y 2R
4 ¥8 7 (discount 0.92, shopping 0.88) A1 F& 7% 4 K11 (exercise 0.93, diet 0.89)F| F (R 4115 B 5 R N M &
WESIS, M7 R4 5 (traffic 0.90, pollution 0.69) & 3 R . R4 25 H & AR 54 .

Table 2. Topic word weights of regular bots
2. BENFEATEIINE

Topic 1 Topic 2 Topic 3 Topic 4 Topic 5
weather (0.89) discount (0.92) celebrity (0.91) traftic (0.90) exercise (0.93)
friends (0.85) shopping (0.88) gossip (0.87) construction (0.86) diet (0.89)
weekend (0.82) coupon (0.84) movie (0.83) garbage (0.82) sleep (0.85)
coffee (0.79) price (0.80) awards (0.79) park (0.78) vitamin (0.82)
dinner (0.76) delivery (0.77) scandal (0.76) subway (0.75) immunity (0.79)
pets (0.73) review (0.74) fashion (0.73) noise (0.72) recipe (0.76)
party (0.70) store (0.71) trending (0.70) pollution (0.69) checkup (0.73)
selfie (0.67) budget (0.68) hashtag (0.67) mayor (0.66) mental (0.70)
family (0.64) brand (0.65) fans (0.64) petition (0.63) aging (0.67)
lol (0.61) sale (0.62) meme (0.61) community (0.60) water (0.64)
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Table 3. Topic word weights of news bots

= 3. RN B AEEIANE

Topic 1

Topic 2

Topic 3

Topic 4

Topic 5

president (0.91)
summit (0.87)
treaty (0.84)

gdp (0.94)
inflation (0.89)
unemployment (0.85)

ai (0.93)
semiconductor (0.88)

quantum (0.84)

healthcare (0.92)
education (0.88)
reform (0.84)

renewable (0.95)
emissions (0.89)

carbon (0.86)

bilateral (0.81) rate (0.82) innovation (0.81) pension (0.81) transition (0.83)
alliance (0.78) growth (0.79) research (0.78) welfare (0.78) grid (0.80)
ambassador (0.75) forecast (0.76) patent (0.75) subsidy (0.75) decarbonization (0.77)
sanctions (0.72) fiscal (0.73) startup (0.72) inequality (0.72) fossil (0.74)
diplomacy (0.69) deficit (0.70) 5g(0.69) housing (0.69) investment (0.71)
multilateral (0.66) currency (0.67) blockchain (0.66) migration (0.66) infrastructure (0.68)
conflict (0.63) trade (0.64) robotics (0.63) taxation (0.63) policy (0.65)
Table 4. Topic word weights of bridging bots
T4 MRS AT EIANE
Topic 1 Topic 2 Topic 3 Topic 4 Topic 5
china (0.92) tax (0.95) coal (0.91) trudeau (0.94) climate (0.88)
emissions (0.88) canadians (0.89) power (0.88) government (0.91) hypocrisy (0.85)

carbon (0.85)
world (0.79)
global (0.75)
tax (0.68)
countries (0.67)
india (0.65)
reduce (0.63)
climate (0.60)

economy (0.87)
pay (0.85)
prices (0.82)
industry (0.80)
jobs (0.78)
government (0.76)
carbon (0.73)
money (0.70)

energy (0.85)
solar (0.83)
china (0.80)
plants (0.78)

renewable (0.75)
technology (0.73)
battery (0.70)
oil (0.68)

liberal (0.89)
election (0.86)
china (0.85)
corruption (0.83)
crisis (0.80)
wto (0.77)
world (0.75)
control (0.72)

green (0.83)
agenda (0.80)
truth (0.78)
media (0.75)
elites (0.72)
scientists (0.70)
carbon (0.68)
scam (0.65)

T EIALAS NI R g A R TR AL R e R E R TR G . Hoh, BRI S
(president 0.91, summit 0.87)38 i B AARIE 3 N 230 . SR 29282 56 [H b S5 (sanctions 0.72) 5818 5 B[R]
BHL A THE bR (gdp 0.94, inflation 0.89) LA BRI A DA FBUBNE: AR UL (renewable
0.95, emissions 0.89)7E YL 1] H-A4= GE YR 5 4% - Fl H b5 (decarbonization 0.77). LK FiFiEFER S T Rt E

W H xR,

MrEpL 48 A\ 1) 32 R 4R 7R A O SRS A 5k B RN, Bl B SUM% 574143 it (china 0.92, emis-
sions 0.88)id i 5 i FH [ BRAEA B IR Al e s o T 7 1) BEVR T AR T & (coal 0.91, solar 0.83) B 48 7 /7 & it
AEVR L N SRS, 4 ERVA HE 1) (government 0.91, liberal 0.89)"% 52 4E S (5 V3 HE £ A MLl (wto 0.77).

gil, ZRMLBEANMF AL RS LI e LB RIAE B3 By NERERE
REF), FrELEE NP G, M2 B S8 &5 2 FRERE:, Sl 7 &3
W) JJHERTE, 9 Rk ORI 23R AL R S it 17 B zh 7).
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AT FCIH 1A RIS RAE S LA NAE XU SOk T i f e S5, OO BRI KU A% 4 v K B 30

WEMAT TG T - ERT A — 2 R, DORBUER-T & — A I8E, JF BRI ANLE
i3 1) P FENURIREAT AT 7T AR 3 KEHEVE Bl SIS, TR0 AR HEAT SRR 70 Hr, 3t — 2B IR TTA:
WA NAEA ARG A& BB AN, DUSE A i ot 52 H = R L
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