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Abstract

Designing overall process for warning system and starting from three aspects of internal risk, ex-
ternal risk and related risk to build the index set, local government debt risk warning system was
built based on cluster analysis and factor analysis. Taking S Province as an example, 108 metric
data which reflect the risk of this province’s local government debt between 2007 and 2012 were
selected to do empirical analysis using cluster analysis and factor analysis of multivariate statistic.
It was found that S Province’s local government debt risk is in a moderate status at this stage and
the province’s local government debt risk is increasing yearly; from the explanation of some ex-
tracted primary factor, we can find that the fundamental starting point and end point to control S
Province’s government debt risk are to reduce the total amount of debt and the percent of contin-
gent liabilities, which can reduce structural risk and overall risk; furthermore, the simulation of S
Province can also prove that factor analysis can analyze local government debt risk warning sys-
tem well, achieving the goal of early warning.
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IBAS B R ZK T 5 # WIEEL 20 AR Fabn& g, 1990~2001 4EAH KR M H BIE 5 R4
XI55 (2005) [5]25E R H 2 JC G0 vE 43 Bt 7732 48 3 31 PR T 7 BURF53 55 U IR T R 48, (EAR R T2 2%,
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Figure 1. The design idea of local government debt risk early warning system
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Table 1. The design idea of local government debt risk early warning system
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Table 2. The standardization of S data
i< 2. S A EIENREL

2007 2008 2009 2010 2011 2012
X 1.00 0.83 0.75 0.86 0.82 0.69
X 0.81 1.00 -0.12 0.56 0.92 0.44
X 0.22 0.27 0.21 0.67 1.00 1.00
X4 091 0.81 0.80 0.79 0.87 1.00
Xs 1.00 0.92 0.87 0.84 0.86 0.92
X 0.49 0.66 0.86 0.97 0.97 1.00
X, 0.85 071 0.38 1.00 0.82 0.84
X 1.00 0.96 0.84 0.88 0.88 0.88
Xo 1.00 1.05 1.36 1.31 1.40 1.48
X0 1.00 1.03 1.14 1.10 1.10 1.10
X11 1.00 1.17 1.56 1.50 1.46 1.35
X1z 0.84 0.82 0.84 0.87 0.93 1.00
X1 0.74 0.75 0.89 0.88 0.94 1.00
X1 0.99 1.00 0.99 1.00 1.00 0.98
Xis 1.00 0.91 0.66 0.46 0.42 0.36
X6 1.00 0.93 0.95 0.94 0.96 0.96
X7 1.00 0.63 0.50 0.58 0.44 0.54
Xis 1.00 0.88 0.79 0.81 091 0.97

X;——GDP KA, Xo—— KR Xo—MERIUE KR, X,—FFAHEE, Xe—hiHE,
Xe—— B A %5 b E s Xo—— WM BUSCCE SN Xe——MBUSCCAME REG Xo—— R FH: X F
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BB EE s Xos——TE AN SCH s Xe——Hh 7 B A ML 3= 65 R s Xy ——H0 5 B Al 5 77 i
FIZ; Xig— W 2 Jm RAFR P
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Table 3. First the clustering results

i3 BRBALR

FEERA
- . 5 B4
Euclidean #h 55 Pearson #H
X1 1 1
Xz 2 2
X3 3 3
Xa 1 4
Xs 1 1
Xe 1 5
X7 1 2
Xs 1 1
Xq 4 5
X0 1 5
X1 4 5
X1z 1 3
X3 1 5
Xia 1 2
Xis 5 1
X1s 1 4
X1z 5 1
Xi8 1 4
Table 4. The overall situation of index screening
3% 4. TEPREEIATRIE BN
R0 757 R LAZR & B AR [ty
Xie Xeu Xe HL X JJIJJ:E@THEI‘EHK??EKJ:*H%T& k=P
BRI ER R IE Xov Xav Xav Koo
Xav Xio» Xuo B X Xov Xov Xizw Xuan Xass SRHUFRIFRER I3,
Xov Xiov Xis B Xs BHREEK, BE, HERIEEMNG T A%
Xou Xu HY Xy %*EX?E%?%%}E‘HE%%JL: AT 8 A
Xou Xus B X FEbR DI B ER Xzi Xz~ xi\ ?<s~ \Xa~ Xo~
Xian Xuss PGSR 5 AT LG DALGAIE .
Xis+ Xa7 HY X5
Table 5. Finally the clustering results
#=5 mEREER
BERR
1 . Sk
Euclidean fE %] Pearson #H <
Xz 1 1
X3 2 2
X4 3 3
Xs 3 2
Xg 3 4
Xo 4 2
X4 3 5
X1s 5 4
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Table 6. The common factor variance
6. AEFRE

Xz X3 X4 Xe Xg X X4 Xis
¥ 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
IR 0.994 0.998 0.997 0.989 0.989 0.992 0.995 0.991
Table 7. Explain the situation to the overall variance of the initial variable factor
F 7. AFNRTE R A G ENRRER
TR BT 2
PN YRR FHEAE JiEe~F- 75 FEN
it T Z 1% FHH% Gt Ti Z % FH%
1 4.616 57.703 57.703 4.206 52.573 52.573
2 1.802 22.520 80.223 1.903 23.783 76.356
3 1.527 19.092 99.315 1.837 22.958 99.315
4 0.038 0.470 99.784
5 0.017 0.216 100.000
Table 8. The rotated component matrix
7= 8. MEREIERIR Y RERE
XQ X3 X4 Xe xs X9 X14 x15
fi —-0.160 0.892 0.162 0.972 —-0.778 0.915 —0.009 —0.985
D% f, —0.094 0.286 0.960 —0.047 0.162 0.184 -0.905 -0.103
fs 0.979 0.347 0.223 -0.204 0.598 -0.349 0.420 0.100
Table 9. Component score coefficient matrix
9. MABDRBGER
Xz X3 X4 X Xg Xo X4 Xis
fi 0.089 0.270 0.008 0.243 —0.147 0.193 0.113 —0.250
3% f —0.036 0.097 0.513 —0.092 0.144 0.037 —0.490 0.011
fs 0.574 0.327 0.161 0.001 0.264 —0.093 0.250 —-0.067

RUI SN LR LA BREE, W TR, Prigfabr b 2.

Q@ ZEMRL: W& 7 W ULEH, B 5 KRBT ZTTRE CAEF] 100%, BRI 5

A3 P BT A R 8 AN JRAR AR BN e T 2 .

Q@ HWFHHME: BIRAT 5 N FRMEAR 2 5 507 2 1) 100%, {H25 4 ANFIEE 5 AN FRAEAR A
AN, T, BRT 3 ANET Bt ZETHE 99.315% > AIME 85%, JLT-REE A R UG S B, Frbl

FATHINE 3 NET50E .

@ T arfafire: 8, B i P REEERA Xe Xev Xisr EAGHSEMAR, #HATEL
6 BN N o R o REER I Xer Xiar EATSBURZ T BE IR 22
FHOR, WOk G RN “ BRSO BT o fo X AR E 0.979 B, FATHRE f3 iy 44 9 HoAth XU

® M9, WA T RIER:
f, = 0.089X, +0.270X, +0.008X, +0.243x, —0.147x, +0.193x, +0.113x,, —0.250,,

f, = —0.036x, +0.097X, +0.513x, —0.092X, +0.144x, +0.037x, —0.490x,, +0.011x,
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f, = 0.574x, +0.327x, +0.161x, + 0.001x, +0.264x, —0.093x, +0.250X,, —0.064X, ®)

©® M7, MO AT LR 15 RIE
_ 0.52573f, +0.23783f, +0.22958 ,
0.99315

@ ¥b R EHERNUEAK(D)~4), 714 S 4 2007~2012 4 HuJ7 BUR 57 55 UKL 23 R T F 45
“EME, WL 10,

4.4, EFFIGRENTHE

WETRbRIG SHERE N T ISR — S0 bR i, FEE BT T R EAR KT o AR SCHs 7 BUR 5
25 ASSHAEL B AR ARG H B XU v U = P o, X TR AR F B2 50K 2 MG AME Ly (P RS
RS RIME) Lo (FRE B AR 5 AR E), AR LU A2 B — Se Jy SR . 2T, &
R R B FRARA R 2], RIS MNMEAR DG FUE Ly Ly PIEES T3k -

Xp kA TR A CPI BB ARG, BILTE Fe HAEI 2 2% CPI 5l FsE, Liv Ly i@ 4%
1 7%

Xa 55 RAIEK K 5 RO K EBUR T ZH X L5 RNRE ST, X BIEH S 44 GDP H K A
W NBG KA S FOE FE B I . Bk, Ly Lo 828 8% 20%.

Xo g5 AR Rk B 500 E i AR 2 48—\ T B e & 45%, X 32 B IR FI Rk IA B X W Bl
At GDP LLH#AE 0.3~0.4 Z [8]. *FT3RE, 223 5 R (2007) [12]44 B 5 48 205 FHE R AE 20%~60%[X
BN, HR%ET S AT ARGBUN PR AR F185, B ZIEhR Ly Ly 82N 15%F1 25%.

X B £ 55 15 b IR KR4 5r 2 - R (2012) [11) K br MRDIRAS 20 N . i %, M
36 B X 8] M (0%, 30%). (30%, 60%)F1 60% LA L. [FIA 22 3% [H HoAth 4 5k 5 45 L], 16 4% 30%F1 50%
YERZFRARI Lis Lo

Xo BB AME R AR AR I 7 BUR N B P13 2 D BUM S, 5 IR RN 2 R A 56
AR 355 (2005) [414 T0E X S X, iR (X 5 B XCEE N 95%. 82%:; £ H (2006) [7]14 %K E
WX R FLEE 3, 8 IR bR KT 95% 2 2421, /NT 60% 2 fER ). wt S 4 B B S HiE
], A DOE R AL Ly Ly 23 358 A 95%F1 50%.

Xo R FZ: FLEH(2006) [7]ZHROCEMLEMEINTBURFEE, HTEERZN, BEHREERN L
L, ¥ 191 3%;  JLJ545(2012) [11] 1 A 4 22 SCilk 2 fn e B .

Xog BB LG : 7 S IR JLAEBUR B85 Sy R IR = R, Bl R 23— B LR -
THEaR, RMAELE 7T0%/A 4. 4563 E AL S BRI L SCHR, Ly Ly €4 60%71 80%.

Xos TSNS LG WBIHICE G, S AR BB Z T AN SCH AN TR, (ATE A SCH &
ERRAR(TE 20% L FIEER), W4 11, T S HMILIEOL, A SCKZIEFRI L Lo 824 10%F1 20%.
5. &g

¥ S A 8 MEFH Lis L AIRAARQ)~AR@), iHEARRL G EED, B X
BoAS s X RIENy: =4 f{H <0.086283 i, U5 AL T I RKRIRAS: %4 0.086283 < f*{f <0.737479, iX
B VBSURT £ 25 A0 T HR B AU s 2 P(E > 0.137479, W5 BH 02 m AU IX 4k K il FUE A 10 SRAZ
K743 73 Lesxs, I 2007 4F 3 2009 1% 4 5155 I LR-E KB IS OB, b TR RS X I; A 2010 43
2012 4F, ZABUNGIS LSRG AR EFE, B R ARRIRAS, IX T IR B 75 EE AR I S 48 57 55 KU

I R E T AT AR XU R o
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Table 10. Component factor score
7= 10. ROEFEERFS

Fhy f 155> fo 1553 fa 1350 155>

2007 0.028363 —0.227177 0.370174 0.046183
2008 0.054195 —0.247703 0.377741 0.056691
2009 0.072657 —0.261021 0.321913 0.050369
2010 0.12648 —0.254786 0.394225 0.09707
2011 0.152591 —0.239854 0.43812 0.124614
2012 0.152437 —-0.222323 0.42428 0.125532

Table 11. S 2004~2010 extra budgetary expenditure
7% 11.S & 2004~2010 BN HIER

TSN BE G5 TSRS b
2004 175.75 0.199725
2005 229.94 0.206032
2006 242.28 0.168239
2007 267.6 0.143055
2008 297.02 0.130180
2009 2754 0.094778
2010 224.32 0.065665

R T AT S A6 S EERIR I R T30 AR (4)E, 2011 A1 2012 4F f, 130 E 73l 2
0.152591 £ 0.152437, T2 L, i XU IR 7 0.13382, 1M FLIX Fi4E 5757018 0.43812 £l 0.42428 {7 T
RIS X E], S, BT f A IR EVER, (515 S 4 2011 1 2012 S 2L EAESH . [FR, X
WYL, S A BIBUN G55 S XU 1 BRI T Fe b M KBS fr, i izl S 44 15155 XU ) B B 22 (1) 36
AT, SRS R, BFEECE %, MXORUN T S AT, BN B TRE J1(f {5 7T LAARIIL) ) I I
N 7 GDP, FEARFRRIZA G5 AR i EEFB . Bk, B0k nr DR Lot b 7 BURT it
25 MBS T RS dEAT o0 AT, 8 H XS AT AE,  AHOCHLAG B St RICGR IS, A AR 5 25 XU o

EHEmHE

A2 A ER TR ABORWE T G I H 0 R 4 7 BUR 52 55 KU IV 7R R 7T 7 (14A630039)
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