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Fig. 1 Comparison of urban investment bonds credit risk premium between urban agglomerations from 2015 to 2021
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Fig. 2 The influence mechanism of urban agglomeration spatial spillover on credit risk of urban investment bonds
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Table 2 The examples of potential production factor flow within Yangtze River Delta Urban Agglomeration in 2019

TR B % R TAEA: PR B LA Il 44 % A 7R TRAE R AR
TR — LT 2 377.996 g 10 988. 856
MT — R 2 171.202 M 6 145.059
TUH — L 1528.382 T 4 084.093
24T — N 1 126.350 AT 3 862.738
TN — 24T 1110.079 GIRLRIEE 3 591.754
T — g 1 090. 409 wM T 3133.732
T — BT 1 034.029 w24 2 802.239
B T — PN 972. 840 TP 2712.297
I — L 904. 324 T 2199.576
T — T 884.375 BT 2 088.499

B3 2019 ER=MHTHETERSI ML
Fig. 3 The gravitational network of production factors within Yangtze River Delta Urban Agglomeration in 2019
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Table 3 Descriptive statistics for variables

AR AR A FR RIS FHIE LREA brifE 22 F/ME SFNEN
R A i Bond_CS 1 459 2.718 2.670 1.185 0.290 5.804
€S,y _Lag 1 459 2.914 2.840 0.882 0.740 4.930

» In PGDP_Lag 1 459 2.209 2.311 0.423 0.568 2.858

I B ARFAE

In Land_Lag 1 459 5.863 5.874 0.971 2.767 7.572

Fin_Lag 1 459 1.258 1.099 0.467 0.510 2.656

W_CS,, 1459 2.421 2.300 0.586 1. 200 4. 150

. W_In PGDP 1459 2.330 2.350 0.262 1.200 2.710

AR 1 FRAE

W_In Land 1459 6.166 6.210 0.557 4.580 7.160

W_Fin 1459 1.410 1. 400 0.186 0. 850 1.870

In Size_Lag 1459 5.375 5.321 0.886 1.149 8.682

. Leverage_Lag 1459 0.549 0.575 0.126 0.089 0.861

WA FIRAE

ROA_Lag 1459 1.276 1.012 0.944 0.075 4.857

Level 1459 2.692 3.000 0.528 1.000 3.000

In Bondsize 1459 2.055 2.200 0.609 -0.690 3.910

In Bondterm 1459 1.632 1.610 0.354 0. 000 2.710

iR AE Bondrate 1459 2.620 2.000 0.720 1.000 4.000
Guarantee 1459 0.275 0.000 0.447 0. 000 1.000

Option 1459 0.875 1.000 0.331 0.000 1.000
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Table 4 The empirical results of urban agglomeration spatial spillover effect

R4 TR E) R TR R

Wi RS . Bond_CS

(1) (2) (3)
0.150 "~ 0.128 **~ 0.087 **
CS,y _Lag
l (4.27) (3.66) (2.36)
-0.351""" -0.227 """ -0.494 """
In PGDP_Lag
(-4.16) (-2.59) (-4.78)
-0.147 """ -0.111 """ -0.092 "
In Land_Lag
(-3.61) (-2.69) (-2.25)
-0.223 """ -0.385""" -0.274 """
Fin_Lag
(-2.78) (-4.47) (-2.83)
0.379 *** 0.317 ***
W—C‘Srim
(4.85) (2.62)
1.113 ***
W_In PGDP
(4.26)
-0. 066
W_In Land
(-0.43)
-0.839 "
W_Fin
(-2.25)
-0.158 *** -0.170 """ -0.175***
In Size_Lag
(-4.08) (-4.43) (-4.56)
0.032 0.034 -0.049
Leverage_Lag
(0.15) (0.16) (-0.23)
-0.048" -0.052" -0.060 **
ROA_Lag
(-1.67) (-1.83) (-2.12)
0.144 """ 0.159 **~ 0.177 ***
Level
(3.23) (3.59) (3.99)
-0.107 *" —-0.096 " -0.093 "
In Bondsize
(-2.57) (-2.36) (-2.31)
-0.715*"* -0.699 “** -0.685 """
In Bondterm
(-7.89) (-7.89) (=7.70)
-0.595 """ -0.596 *** -0.589 ***
Bondrate
(-14.98) (-15.16) (-14.93)
0.323 *** 0.326 """ 0.330 """
Guarantee
(4.27) (4.38) (4.51)
0.251 *** 0.227 *** 0.200 ***
Option
(4.00) (3.64) (3.22)
TR I 2 = =
B A3/ A5 ] 28 AT = = =
PURIIIE 1 459 1 459 1 459
Adj. R? 0.521 0.528 0.536
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Table 5 The heterogeneous impact of urban agglomeration spatial

spillover on central and peripheral cities

- WS REAT . Bond_CS
At
(4) (5)
0.382 """ 0.291 **
Type x W_CS,,
(4.49) (2.55)
-1.377**
Type x W_Iln PGDP
(-3.13)
0.301
Type x W_In Land
(1.42)
7 W Fi 0.023
pe X m
P - (0.05)
TR = =
B 153/ A5 1) 38 BT = =
WL K 1 459 1459
Adj. R? 0.534 0.544
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Table 6 The heterogeneous spatial spillover effects of central and peripheral cities

PfHREAE S Bond_CS
By rPCIR T 9 HH AR MBI T B ¥R L R
(6) (7) (8) (9)
0.177 0.227"
Ww_<CS,,
(1.48) (1.90)
0.250 " 0. 125
Type x W_ CS,,,
(1.93) (1.04)
3.519"" 0.827 ***
W_In PGDP
(4.29) (3.66)
-0.269 -0.261"
W_In Land
(-1.53) (-1.72)
-0.358 -1.856 """
W_Fin
(-1.17) (-6.41)
-2.210"" -1.264 "
Type x W_In PGDP
(-4.56) (-3.28)
0.319 0.216
Type x W _In Land
(1.04) (1.21)
0.239 -0.540*
Type x W_Fin
(0.43) (-1.65)
I = = = &
B3/ A5 ] 28 BT b = = &
PUMIES 1459 1459 1459 1 459
Adj. R? 0.535 0.550 0.541 0.547
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Fig. 4 The heat map of the degree of influence by the negative externality of spatial spillover
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Table 7 The test of interaction
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Panel A: BB #3410 Panel B: /=i it 541
A WA LR . Bond_CS It Vi BEAL L . Bond_CS
0.132 0.295 "~
Size_Lag x W_CS ;,, Leverage_Lag x W_CS;,
’ (1.31) ’ (2.95)
0.033 -0.385
Size_Lag x W_In PGDP Leverage_Lag x W_In PGDP
(0.10) (-1.12)
-0.022 0.086
Size_Lag x W_In Land Leverage_Lag x W_In Land
(-0.12) (0.46)
-0. 660 0. 426
Size_Lag x W_Fin Leverage_Lag x W_Fin
(-1.50) (0.96)
I = I 2=
B/ AF3 [ E T = B/ ARG 18] 58 UL =
Adj. R 0.542 Adj. R? 0.540
Panel C: G055 U5 %5040 Panel D: RATWIRR /341
A YRSt . Bond_CS A Yol AL i Bond_CS
-0.143 0.239 "
ROA_Lag x W_CS”,). Bondterm x W_CS,,
(-1.41) ’ (1.78)
-0.192 -1.126""
ROA_Lag x W_In PGDP Bondterm x W_In PGDP
(-0.59) (-2.51)
0.234 0.961 **~
ROA_Lag x W_In Land Bondterm x W_In Land
(1.27) (4.22)
-0.073 0.248
ROA_Lag x W_Fin Bondterm x W_Fin
(-0.17) (0.53)
TR 75 b= R =
G0/ AR ] 2 BKONE b= B/ AR 18] 5 SO0 =
Adj. R? 0.531 Adj. R? 0.544
Panel E: 7 JCHI{R 5305041 Panel F. 7 JCRHA A543
A WAL 1 Bond_CS AR YefpBeAL i ;. Bond_CS
0.149 ) ~0.296 **
Guarantee x W_CS ;. Option x W_CS ;,,
’ (1.33) (-2.01)
-0.047 -0.436
Guarantee x W_In PGDP Option x W_In PGDP
(-0.13) (-0.64)
-0.053 -0.423
Guarantee x W_In Land Option x W_In Land
(-0.26) (-1.26)
1.091 " 1.177
Guarantee x W_Fin Option x W_Fin
(2.26) (1.59)
AR = I 2
B/ AR ] 22 BN = B/ A 1] 2 SR =
Adj. R 0.537 Adj. R? 0.537
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Table 8 The test of fiscal policy shock
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Table 9 The Test of the Yangtze River Delta urban

agglomeration policy shock
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Table 10 The results of replacing the explanatory and control variables
e WfF AT 5. Bond_CS
S
(8) (9) (10) (11) (12)
0.097 *** 0.096 *** 0.093 ** 0.082 **
CS,;,,_Lag
’ (2.67) (2.61) (2.57) (2.21)
0.103 **
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(2.55)
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Table 10 Continues
Wi BEAS B . Bond_CS
A
(8) (9) (10) (11) (12)
. 0.395 ***
W_CS,;,, _weight
’ (3.07)
0.306 """
W_CS,,, _Lag
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1.122+* 1.079 *** 1.026 " 1.018 ***
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(4.39) (4.15) (3.99) (3.76)
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Table 11 The results of replacing the spatial weight matrix

AR T 2 1A A S PR TR
B BH 55—, 5 SR B IS Ay T RS

BB kL Bond_CS RSN B ETIEE S, A Sl — 2 5% -
e (13) TR | (14) TP ESR e R, 00 R R — 300 0 A 3 T 135
SIIBRGERE | WASIIRER XU A5 24 30 2 ]S4 5% £ XU 0 40728 Al L
0.284 ** 0.266 ** .
WG, o) o ASLRRIEE Barik THARD AT
1.098 *** 1.057 *** W—Cscily—Bari,t = W—CScil,y—Lagi,lfl X( 1 +ACSChina,l ) =
W_In PGDP
(4.40) (4.41) n
~0.115 ~0.119 .72 VW/iAj,t—l CSnity/-v,,] X(l +ACSChina,r> (10)
W_ln Land J=ljA
(-076) (-089) RPN T AR R 5 R HT Bdi
~0.947 ** —1.112*** . R L S e
W_Fin 2a9) . FerkALiit (2SLS) 1 GMM i i+3#47 A1 H K 56, B
Py o - AN 12, R TRV S 0 19 SE A R
Y KU ARFAIE 1) 28 BOHAR 235 0, IRl 3 Wald K3
s ” ” By FE4e < 55 T ELR A SR, PR T R 5
Adj. R? 0.536 0.536 sE AT A f k.
*12 ITETEHITER
Table 12 The results of instrumental variable estimation
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Spatial spillover and credit risk of urban investment bonds: Based on the
gravitational network of production factors within Yangtze River Delta
Urban Agglomeration

LI Hao-hua, FANG Li-bing~ , YAO Chu-han
School of Management and Engineering, Nanjing University, Nanjing 210008, China

Abstract: The technical default of urban investment bonds and the default of urban investment companies’
non-standard financing have broken the long-standing “belief” in the rigid payment of urban investment
bonds, and the credit risk has become the focus of attention. Against the background of the implementation of
the urban agglomeration strategy in China, this paper empirically analyzes the impact of urban agglomeration
spatial spillover on the credit risk of urban investment bonds based on the gravitational network of production
factors within the Yangtze River Delta Urban Agglomeration. The study finds that: 1) There is a spatial over-
flow of credit risk within the urban agglomeration and the credit risk premiums of urban investment bonds in
different cities fluctuate in the same direction. 2) The financial development in other cities, especially periph-
eral cities, has a positive externality, which can reduce the credit risk. 3) Economic development in other cit-
ies, especially the peripheral cities, has negative externalities, which can increase the credit risk. These re-
sults can provide a reference for local governments to make effective use of the development opportunities of ur-
ban agglomeration, reasonably formulate fiscal policies and prevent and control regional systemic risks.

Key words: urban investment bond; credit risk; production factor flow; spatial spillover effect;

NARMA model
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Attached Table 1 The test results of spatial correlation
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0.473 *** 0.404 **" 0.224 "
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2010 ~0.09% 0.453 7" 0.453"" 0.251""
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2011 0.458 *** 0.316 " 0.283 "~
(8.65) (6.06) (5.59)
2012 0.006 0.448 "~ 0.224 """ 0.295 """
(0.76) (8.48) (4.46) (5.81)
2013 -0.046 0.442 """ 0.197 *** 0.309 """
(-0.01) (8.40) (4.01) (6.07)
2014 0.062 " 0.445 "~ 0.123 "~ 0.311 7"
(1.43) (8.45) (2.67) (6.08)
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(1.44) (8.81) (3.30) (3.61)
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Attached Table 2 The list of cities with large negative externalities of spatial spillovers
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Attached Table 3 The comparison of mean values of urban characteristics vulnerable to negative externalities
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