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Abstract

Total Factor Productivity (TFP) is a key indicator for measuring the efficiency of resource allocation
and the level of technological innovation, playing an essential role in promoting high-quality eco-
nomic growth. Credit rating is an important measure of a company'’s credibility, serving as a crucial
source of information for investors to understand the credit risk of enterprises and make invest-
ment decisions. Therefore, credit ratings play a vital role in corporate financing. Thus, this paper
takes the listed companies on the Shanghai and Shenzhen A-shares market from 2013 to 2023 as
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the research subjects, using Python for data analysis, to explore the impact of credit ratings on corpo-
rate TFP. The research results show that there is an inverted U-shaped relationship between credit
ratings and corporate TFP, and this relationship has heterogeneity in equity nature. Technological
innovation can regulate the inverted U-shaped relationship between credit ratings and corporate
TFP. This study provides empirical evidence for enterprises to focus on credit rating management
in the process of achieving high-quality development.
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1. 518
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22. EROHEMRAER
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3.1. BHEFKIR

ARSI 2013~2023 497K A BT AR EERAREA, HEREmMATIL. ST, BLAKURERRIEAR,
Z3R1T 5568 MEATRREE . Jyidt e W AR, XA B8R BT BT 1% M AR, A%
P 2R T [ 2 2 Bt P AN 5 #5800 e . AL BT excel A1 Python 2EAT #ictfs Ak BEAMIELHE 73

3.2 BRANgRE

RN T BRAEAR ST MR, A1), BRI
TFP = B, + BRatings, , + ﬂzRatingsft +control; , +¢&;, Q)

o TRP B s R A=, WHARSE; Ratings 215 H W, RIEAE; control &M R; | Kl

ME, 1 RRES
33. TERAA

Table 1. Definition of key variables

Tl EETEEN

AR A AR B 44 TR RS HEITE
W Re A EERAHR TFP LP yEREATIE
R & 15 YR Ratings SE BT IRE
R R 29 R LD KA 53T B i
il Lev SR AR
Jl K AE ) Growth EDl NI K
R BoardN AR AN -
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FEIA AV A Age MY — AR AR
ST # 5 L A Indep LA YN IS & YN
Rl E e ROE TR R LR B
Al A Size Ln &%=
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331 HERTE
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333 FHIZE
S SR, ASSCHEENEh SRR . ST EFH L. RO SE IR EHEOIEL.
SERS . BBUERE ., SRR R, KR . PIERRAE. BRE XILE 1.

4, SCHEST AR
4.1, RS HT

FEAR MR G R 2, SERA R LR 6,23, PRAUR 6.15, WA BT, &)
FEACKOR 5 TEA A (5 FI VAR AR 060, A 3.26, ¥y 3.14, WHIREAMID, (5
FIAPAR M T T2 T AA 2 BLEFIPOERIER . MEARNTIMEN 0.27, PN 025, kit
KA J 086, FUIHA LTt AT WIS SohEe R, THG 05%5 TE 0Kk

Table 2. Descriptive statistics of key variables
2. FETEMREARMSIT

e FEAE T fE briEZE w/ME SRS RKE
TFP_LP 5568 6.23 0.44 4.94 6.15 9.13
Ratings 5568 3.15 0.14 0.69 3.14 3.26

LD 5568 0.27 0.18 0.00 0.25 0.86

Lev 5568 0.55 0.18 0.06 0.55 5.00

Size 5568 23.55 1.44 19.01 23.36 28.70

ROE 5568 0.07 0.24 —6.89 0.12 8.72

CF 5568 0.05 0.07 —0.45 0.05 0.68
Growth 5568 0.00 2.13 —129.92 0.09 1.00

Age 5568 20.67 5.94 5.00 20.67 44.92

Dual 5568 0.24 0.43 0.00 0.00 1.00

Indep 5568 0.38 0.06 0.17 0.36 0.80

Herfindsh 5568 0.59 0.16 0.13 0.59 1.01
BoardN 5568 19.45 4.15 9.00 19.00 38.00
4.2. XRMDH

N TV BEEZRRRSAAAENEN, RO EEATE BT TAHRME 8. B1T Python 453 H %4
SRR, PrRARRSCHE 7 M4l R stata 75 O Z R EoR, 70 Araf R I 3. W& 3 iRl LARIIE, #%ER
EPRSERIERARRRECY 0181, HAE 19%M/K-T TR, RUMEHIPR S EERAE 7 FR R IEMX
KFo EEFARGEHAZRP BB LR S0 Ui AR, VAU LR b 4R 38 1
R RBHONIE, HABLE 1%FKF T RE; SERARGMBHERARXRECITE, 1 1%HKF
TEEF. ZRERFHRALERAD, AR AL TILLE.

4.3. B354

w4 REIESRE R, TFP 5 Ratings? 1519 2 %/2-0.105, P {55 0.063, /NT 0.1, K T{5H¥
GO AN A R A PR B S dhm s e, BB U Bl R. 156, 15 PR ] PLR & A TiigiLis
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AV A RAE B o A5 VPG s M ek B B8 B A0l 1 B A RAR. EEGTRE DR T B R R EE R,
RN 51 B0 2 58 AR B8 o AEARRERY B, (5 HIVERREE LB (5 2, W] LSR5 AN Ry Sk 18 97 T 5 )
HE WA TG HSRAG I BT, R T AL AE BT AR BB A L 1L A AT kA R R T . HIR
{5 VPR i Bt 2 3R 0 T R A TP RO AR B . W DARRAE B G RA, it s s, M
WAV AE PR . {5 FIVE I RENS AR AT S AN R BT SR AR08 [ 2 36 M1 0 A XU 156 1L

FEIEENG B G, B PP IPE s Al Aok A B A R T B, BRI AR = P
AL AN R S PAGF RS, eI, Rl TR, S 0Fah 7, BRSEsERm AR K
e 74, R RS B SRR T AN RMVE 5T, AT R R R R
stk AR, AT BRI BRI A R0 . a, mfE FIVPSOR AR e R AR, T RIER S
L1 PP Al o A U R v £ PV Al SR A5 0 BN FH T QB a2 Al R A i FH A A b 5
AL RAT 158 < A SR A A i Y, ) il e NAZAT M, BRI B AR ) A B AR 7

Table 3. Correlation analysis of variables

F 3 BEMEXMSH

TFP_LP Ratings LD Size Roe Age BoardN
TFP_LP 1
Ratings 0.181™" 1
LD 0.125™* 0.068™" 1
Size 0.381"" 0.372™" 0.107™ 1
ROE 0.114™ 0.110™ —0.009 0.048™" 1
Age 0.138™" 0.044™ 0.045™" 0.169™" —0.018 1
BoardN 0.085™" 0.218™" 0.029™ 0.388™" 0.040™" 0.036™" 1
Dual -0.062"" -0.104™" -0.015 -0.208"" 0.013 -0.068"" -0.183""
Herfindsh 0.179™ 0.199™" 0.133"™ 0.315™ 0.086™" -0.083"" 0.102"
Lev 0.038™" —0.030"" 0.011 0.398™" —0.156™" 0.085™" 0.130™"
CF 0.091™" 0.089™" 0.010 0.023" 0.182"" —0.002 0.004
Growth 0.019 0.070™" 0.003 0.030™ 0.044™ -0.002 0.023"
Indep 0.061"" -0.012 0.001 0.080"" -0.038"" -0.031™ -0.225™"
Dual Herfindsh Lev CF Growth Indep
Dual 1
Herfindsh -0.035™" 1
Lev -0.112"" 0.025" 1
CF 0.020 0.116™" -0.208™" 1
Growth -0.015 -0.025" -0.274™ 0.022 1
Indep 0.098™" 0.067"" 0.027™ —0.012 0.002 1

Ee U TR RIRORAE 10%. 5% 19%/KF EE .

4.4, REEKE
WHrtse i, THRAARPINARSIRMA BT, DURRA AN R A B AR B AR &
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2 [B) R E P AR ), BT DAAR SORE SR FH TR AR Bkt P AR M 1) AT A 50 [23] o P T MR AL AN ¢ T
HAR SRR, BT LA SCS I DR AT 1%, R A AR 5 DA R [ 788 S f) P 07 TR Ja — B D T AR
BTN AR . SRIE 5 R, BAMS RSG5 BEHIPRN RIS 2B R E R
[ () ZE0CN-0.0793, HAE S%HIKTF R EE. LRASCHIERE 1.

Table 4. Regression results of credit rating on total factor productivity

4 ERFRMEERESRNEIETER

95% & {5 [X [H]

TFP_LP E3 4 PR 2 T/H P{a
TR BR
Ratings 0.480 0.236 2.03 0.042 0.017 0.943
Ratings? -0.105 0.056 -1.86 0.063 -0.215 0.006
LD 0.186 0.030 6.21 0.000 0.127 0.245
Size 0.134 0.007 19.57 0.000 0.121 0.148
ROE 0.132 0.023 5.72 0.000 0.087 0.178
Age 0.006 0.001 6.70 0.000 0.004 0.008
BoardN -0.008 0.001 -5.40 0.000 -0.010 -0.005
Dual 0.003 0.013 0.22 0.828 -0.022 0.028
Herfindsh 0.122 0.036 3.41 0.001 0.052 0.193
Lev -0.003 0.000 -7.78 0.000 -0.004 -0.002
CF 0.264 0.085 3.10 0.002 0.097 0.431
Growth —0.000 0.000 -2.10 0.035 —0.000 —0.000
_cons 2.635 0.311 8.47 0.000 2.025 3.245

Table 5. Instrumental variables test
%5 THETEZERE

95% . {7 X [A]

TFP_LP R PR 2 TME P{a
THR THR
_cons 2.8621 0.260 11.022 0.000 2.353 3.371
Ratings 0.3468 0.196 1.771 0.077 -0.037 0.731
Ratings? -0.0793 0.045 -1.777 0.076 -0.167 0.008
LD 0.1881 0.030 6.262 0.000 0.129 0.247
Size 0.1313 0.006 23.818 0.000 0.121 0.142
Roe 0.1317 0.023 5.687 0.000 0.086 0.177
CF 0.2662 0.085 3.120 0.002 0.099 0.433
Age 0.0062 0.001 6.665 0.000 0.004 0.008
Dual 0.0024 0.013 0.186 0.852 -0.023 0.028
BoardN —0.0076 0.001 ~5.390 0.000 -0.010 —0.005
Herfindsh 0.1214 0.036 3.401 0.001 0.051 0.191
Lev —0.2838 0.036 ~7.947 0.000 —0.354 -0.214
Growth —0.0056 0.003 -2.104 0.035 -0.011 -0.000
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45. BEMEE

AR R Aafg i, A iF— DS ESRAAETE4M R, MR ErEHETEN
OP %o Z 515 A] ARSI Hb b R B 37 M iR A AR 38 A 122 1) /[ 25] . [BIAZE R ISR 6 Fias, RIHZERS
A —3, HBREWETIE S BRI G MR R, TR RRAE,

Table 6. Regression results with alternative measures of TFP

6. B TFP B8 AMEIFLER

95% & 15 [X.[A]

TFP_OP R FrifEiR 7 TE P{E
THR THR
_cons 1.9649 0.031 63.932 0.000 1.905 2.025
Ratings 0.0811 0.023 3.457 0.001 0.035 0.127
Ratings? -0.0183 0.006 -3.303 0.001 -0.029 -0.007
LD -0.0500 0.003 -16.268 0.000 -0.056 -0.044
Size 0.0316 0.001 51.527 0.000 0.030 0.033
Roe 0.0209 0.002 8.853 0.000 0.016 0.026
Dual —0.0055 0.001 ~4.137 0.000 -0.008 -0.003
Indep —0.0419 0.010 —4.399 0.000 -0.061 -0.023
CF —0.0199 0.009 -2.314 0.021 -0.037 -0.003
Age 0.0007 9.46e—05 7.863 0.000 0.001 0.001
BoardN —0.0009 0.000 —6.204 0.000 -0.001 -0.001
Herfindsh 0.0116 0.004 3.142 0.002 0.004 0.019
Growth 0.0007 0.000 2.698 0.007 0.000 0.001

4.6. EHIEEBSHNRRMERIE

AR SRR A ) BB AT S U T, TR AR 7. WK T BRI LLESR], BRI EER
AR 7 R NG PR LA R AE PR~ 5 B P AE 4 )8 0.481 F1 0.929, #IAEZE, R EHMAIEH
PER AN B R RZ FFAAER U RIS R, WIE T AR 2.

Table 7. Regression analysis table for state-owned and non-state-owned enterprises

*7. BRFEREEASHE

R il FEEA il

™ A bR 2= P1H A bR 2= P1H
_cons 2.2834 0.599 0.000 2.4043 0.469 0.000
Ratings 0.2948 0.418 0.481 0.7401 0.367 0.044
Ratings? -0.0074 0.083 0.929 -0.1812 0.091 0.047
LD 0.1348 0.036 0.000 0.2214 0.046 0.000
Size 0.1171 0.008 0.000 0.1495 0.011 0.000
Roe 0.1871 0.025 0.000 0.0589 0.041 0.152
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gk
CF 0.1091 0.107 0.310 0.4118 0.125 0.001
Age 0.0113 0.001 0.000 0.0022 0.001 0.116
BoardN —0.0070 0.002 0.000 —0.0060 0.002 0.009
Herfindsh 0.2618 0.049 0.000 0.0590 0.052 0.255
Lev —0.0228 0.049 0.643 —0.5004 0.057 0.000
Growth 0.0063 0.004 0.109 —0.0160 0.004 0.000

AR B AT Aol (R A B A R S AE VPRI P T AR G R 20N -0.1812,  HAE 1% TR, I
IE VAR 3. EERFIOVRBEEM TS5 F0 EA S fE O E m, EA A 53R EH
R, BRI W 55 SE ML S 2 3RAS M A b, BT BL AT Ak SR 5 3RS Bt . i dh, AT k5 8
B s AR B FRARRAR, B ME VP E AR TR A Alk 45 BB B REEAR, 5 B A
PRFERESE e, B R4 7 AR EE Al (015 FH PP A5 B FI W Aok R 22 EDIR L L K B2 T RE 5%, 4 RE
FITRE TS T DB, BT LME PP R BOR IR -
47 WHHN
ARSI R H S ) B AR BAE R B B AR QB (INNO) o Ailk (FEAR BT AT Af it Aoll 42 B3R
PEPEREERTE, HA BT AR S A, Aol B BA AL T AR AR ol T PO A5 P KU e A
SCBEE T W R (2).
TFP, = j, + BRatings,, + B,Ratings’, + 4,INNO, + B, Ratings, , x INNO,
+ B;Ratings’, x INNO, +control, , +¢,
HARPNAZR I 8 Framo AT LS 5 VR F 5 05 Al SR G157 58 HL0 1 A $08—0.8057
H P1E75 0053, /M 0.1, RUEARGEHHEH PS4 23R A R i H U BEOCR B HAER
Al A LA R RO %, (5 VRO il 4 B A R ) U BRI

O]

Table 8. Analysis of the moderating effect of technological innovation

8. BORBIFREAT RN 247

95% & {5 [X []

TFP_LP R FrifEiR 2 T/H P{a
TR TR
const 2.6025 0.317 8.215 0.000 1.981 3.224
Ratings * INNO 4.9122 2.628 1.869 0.062 -0.241 10.065
Ratings? * INNO -0.8057 0.416 -1.937 0.053 -1.621 0.010
INNO —7.4827 4.153 -1.802 0.072 -15.625 0.660
Ratings 0.4774 0.246 1.944 0.052 —0.004 0.959
Ratings? -0.1051 0.059 -1.775 0.076 -0.221 0.011
LD 0.1855 0.030 6.173 0.000 0.127 0.244
CF 0.2660 0.085 3.120 0.002 0.099 0.433
BoardN -0.0076 0.001 ~5.368 0.000 -0.010 —0.005
Age 0.0060 0.001 6.523 0.000 0.004 0.008
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gk
Size 0.1362 0.007 19.568 0.000 0.123 0.150
Dual 0.0017 0.013 0.129 0.897 —0.024 0.027
Roe 0.1393 0.024 5.871 0.000 0.093 0.186
Herfindsh 0.1229 0.036 3.426 0.001 0.053 0.193
Lev —0.2937 0.038 —7.809 0.000 —0.367 —0.220
Growth —0.0056 0.003 —2.117 0.034 —0.011 —0.000

5. HRMBR
5.1. W&

Al 4B R A PR R AR TR T AR BH . ML AE B B I FE b 7 R R R &R, Ak
EHTUERBER, 51 SHER M ASCHEHVESCR M E A ME ARG, WGP RMNSEERE
FERA R R R TSR . ASCHET 2013~2023 4R IR A BT A S THAREEE AT 400, S HA
IR SR T

B, EHPR S EER AT RAEE U B R KOG PR RARAE BAXEFR AT 51 1 1 R
A ) SR 1) R ARV BB TS T AL M5 PR S E S, (R 3 A A B < [aish, W]
DA B A L AE GRS AR 3 S A R I I 3 AR, {5 VPGS A B IR i R A R,
DR Ry Al S5 4 B 1 B2 8 FH T M BT A, SRR I 1 2 BELAS L Ath 75 7 v 80 Al gk NAZAT L

B, ABRHWPZ AR A AR A R A . EA S, FREPRS Al
BRA R AR U KR, EAEMESERER, BARIERRS, BekEFEE, 5
FPPRAE EA IR ME R . FEIREEA b, PEAFER U BC R W THEEE ki, &
FAVP AT DA BB 15 BAR B A, (L 3t S bl oL FE b i 3t AN R I 1, (it
Al A HE R A P R

=L ARG LR E PP S AR AR MR FRBIE R I m Al Rk
A2

52. IRBR

MARMV R TR, E e D ARBIBE b ER A P R B B (AR R, Al Bt 5
Fe R A, (et il e B A R A3 TT, AN SRR . (E AP Al
BT B SR g, SR eI R S35, W TAREA A, SARR R A BRI,
BEAR A A BT OS2, (it Al pRIFER i

MEURZ TR BURT L EAT A AEMATE (S VS, Se il B RVFEMS I/ 2, 4t
—FrAERE TR EL . ANsR IR, B IR A, ORME RARER T, S BRI, BRIk T, R
THERAME - PPN A EIE & BRI AN VR AR R, B R BAT ML ZE 5, SEBIPPOTbRdE, N o1 T
Bl gL ARARHIRE, B ORIESAER PR AT AT

B oW

FEARSCHIWTFUL AR, FRIRSZ AR 2 132 253 T 7 BOR AN ELR DTk IR & R, FRERR )Rk
FTA BRI 5 AR TSR A 228 R S IR SCIRAE AT AT IR IR 20 AR P2 i 7 R R I AR B9 5E T
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