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Abstract

Under the background of deepening economic globalization and increasing uncertainty of external
conditions, the cyclical, structural and institutional contradictions in China's economy appear to be in a
state of superposition. Commercial banks face more and more risks in their daily operation. Credit risk
affects all aspects of commercial bank risk, which is a kind of risk that must be paid attention to in the
management process of commercial banks in China. Under the influence of China's economic slowdown,
the non-performing loan ratio of commercial banks has increased continuously in recent years. The
bankruptcy of individual small and medium-sized commercial bank breaks the expectation of rigid payment
in the banking industry. The credit risk problem of commercial banks is becoming more and more
prominent. How to fundamentally prevent and control the credit risk of banks is the top priority for the
development of the financial industry.

Based on the concepts and theories related to credit risk, supported by the current situation of
operation and development of China CITIC Bank, this paper makes a study of the current situation of credit
risk and credit risk management.This article briefly introduces China CITIC Bank, including the overall
development of the bank, main business, credit risk management status quo. The modified KMV model is
used to calculate the default distance and evaluate the credit risk management of China CITIC Bank. It is
concluded that although China CITIC Bank has established a relatively perfect risk management system,
there are still problems in credit risk management from the management level and operation level. Through
analysis, this paper believes that the systemic causes of the problems are the overcapacity of the traditional
manufacturing industry and the decline of internal and external demand, the breaking of rigid payment
expectations and the imperfect social credit system;This paper also summarizes the non-systematic reasons:
the radical business strategy of China CITIC Bank, the partial lack of credit risk management culture
construction, insufficient attention to the training of credit risk management talents, unreasonable incentive
and restraint mechanism and the lack of sound risk governance framework.

This paper argues that the country should further improve the construction of social credit system, and
the regulatory authorities should further strengthen the application of banking supervision standardized data
system. China CITIC bank should pay more attention to problems of credit risk management, and through
the action to improve credit risk management ability: to cultivate professional talent team, building perfect
risk management of credit risk management system, shaping a good credit risk management culture,
establishing a good risk management system, perfecting the credit risk management framework. Only by
taking measures can China CITIC Bank lay a solid foundation for its future development. There are two
possible contributions and innovations in this paper. Firstly, the credit risk of China CITIC Bank is
measured and compared from both horizontal and vertical perspectives. Secondly, it deeply analyzes the
problems existing in credit risk management of China CITIC Bank. In the current complex and changeable
political and economic environment, the conclusion has universal enlightenment.

Key word:China CITIC BANK, Modified KMV model, Credit risk management
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1.1.1. ARE=

B tE BE AR, WA I0LE LEHRkL, IS s NREST . Sk
FERY, FETZE T R Ll RS R R G S, K e 55 Vi A A e 4
AR FT N E R AT L2 R RIS AT 25 A0 H Ax o 2 TR EZ 5N ST X E] 1520,
TR R ARAT A AR I, 4 EARAT WA BAY R M 2015 4E45—ZRAE ) 1.39% |
KA 2020 SEEE—ZREM 1.9%, [FHEKIEIAR] 37.4%. A, HNERAT R HIR E
KIE RS AR AR, HRAT BIA R OTE A R A R 58, 2014 & 2019 4E (8], M fn il s
AVARAT A RO TR Ik 85.87%,  [A]IE H3ek iy i ML AR AT AN ROk R B THiE S
B, IR F] 137.23%, RAEDARAT A R DTRE F AR N 83.93%, s kKE /i
M ARAT A R OT ORI KGR o RIS S0 B AR AT B = ST 3 T s s AR AT WA S ff
[P, ARASE R SR E AR A /N M AR AT A5 FH AR 1] &, ey AR A _E Py g st v /N e ol
WATE R, el R ERE 2 H,

b 2019 FE, HEEAT T FUBLLE SO I ) A N DI ERAT H o B AR X AR
B, IEF] 13.04%, LK, HA R SEECGR ST H AR AN A $1 L ARAT S 24K
#E, B SEATIE 2017 S22 2020 4F[A], A9 B PR 2278 1n) RRS M B LRSI AR AL TP 9 HLTT 3K
LS ARATAE A SO %, Befig it FRE /s By AR AT i fe Bl R IR SR I i % . AR
CH# F ARMA-GARCH & 1E /) KMV BRI R o 45 8R47 1045 F XU K, s g (s 4R
745 P ARG B b (g 1) A, 2 R RH Y () R T RS R AT 1045 T XU B K
1.1.2 SARENX

R ey, G N AT R 30, 25 A gARAT ST T RA B T BUR AR
AR, FRUFARAT ML ORI 0 2 3 2%, AR B Rl 3R B Je AT M A R IE R 2, (H 2
TR, BRI HIE T R A /NI ARAT 5 XS FE 2 NHHG, RS
AR AT 75 BN RIS B XS HE A0 S B . A SOR R AE F RUSE AR S AR 8, JE i
ARMA-GARCH AUZIE ) KMV A6 i S8R4T 15 AR #ET 2 2 &, WS
BRAT A T ARG KT, st e A5 XU 5 A ), R R PR, 78 ety 4 ik
B ARAT B FH RS B )

(1D #HigE Y

o H A AR AT M5 FH XU B O S0 B B S R X

55—, A5 H XSS B RIA S 7008 K il . BHEEE AR, S ERITER
AR LR AT R RS AE — @ AR L AR AT (5 ARG A 1

5, AW RE A E h/INRATAE PR ) T L 7 e o AR SO BARAE AU
LT 7B, {8 ARMA-GARCH 5 AUE IE 1) KMV FE 880 FE {5 4R AT A5 XU,
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55—, AMTREPEERTNEHNRE . A SRILPuERE, #
Ik TE g B EY, B UG BERE B 7R JE I, A AW SO FE THE B RS & 38 7 v A
KV, A REAEE M S g+ SR

B, AT RERERITIZOTES . REREEITIIEEIZED IR, kR
ITAE NG RAT I ) F A4, T M ARAT 18] 1 35 SR B R, /N M ARAT BRI 5 55 A,
s B EAE A E E R IR . A LA EHRATANRE, 46 AERE REVN
R4k 3T, 8 I e B A E R S S BT BME R B E E,  TP S AT M5 AR L )
W, TR, SR SR, A B TR R E AT IS XSS BKF, fa
SERARATAEAE AR & E A A AR ) SR Pk ) R, 3R T B v R AT ) B A 2 4tk o

=, AMTamrmiae kE. SATLEERIT AR ER K, ATk %4
FERE S MR o N MVARAT 2 18190 R K BRI AE 5, T E 4 2B A5 R 5 /R,
7 MAE XU AR At R 3 25 5 A EANERAT R4 FH XURSL 10) R, e A8 SR gl A AR AT ML
GAFRE , T FZA A SRl AT MV A0 i B J o S Hont AR 43 #RAT 13 XU & B2 ) it 9
Br TR EHRATEAG SR FFEAB TSI KR e K.

R BRI, AWERAE— R E LR R TR /N R ARAT IS B XU b7 Yo AN B e
71, BB TR I fE R AT s, (Rt SRT IRt e ke, FEh TR
Mt =R TR &R, WA EERNEIR IS E X
1.2 )RRk

15 FHRS: SUFRIE 2 AR, FBRREREBE L o0 F, BIEF R F RGBT AR X
% BUE 55 N B FKF- AR B 25 BN B AH DG G Rl b 4 A 38 s SR B AR, o 383t 1)
B2 LAERFFCSCHR, R BLE P9 A5 AR PR 7 32 BTG = AN 7T - A5 XU 2 [A]
. (S XS EE A5 XS A
1.2.1 ESMARINK

(1) {5 FH XU 52 e (K] 32

] 42238 £ 7 MV AR AT A5 FH XU 1 52 il (R 2= 7 T A e B BC =&« Vicente A1 Saurina
(2002) 73Hr 1985 % 1997 4E[A] PH I P MV ARAT A5 XU BRI, R I PU L 1) 48
G 2 R b RS ARG R R, 75 208 2 R AEAN [F] B 22 5% JA SR BUAS [R] 1)
BUR T BARIE &Rl R 4011 24 FaE . Vicente Il Saurina 7ZEHT 70 Fh KB [ GDP [A]
FEREAEEREKZ —. FLE, ¥ Philip Lowe (2002) kK% T ARFEEE, INAEMZFH
AT R PV ARATAE FH RS () de B R R 3R, AR L ZE /R W WO P MV AR AT EAT 20 SR Al
s WIS R DR O AR IR 2, 33— AP AR ane] 7 R ER AT A XU A R 3 AR
fil. Abhiman Das F1 Saibal Ghosh (2007) it 47 B[ E A HRAT OB,  [FIREAE %
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M5 R 2T S M ARAT (5 XS BN 2K, 9 B A B %A, M52
Mg A FH RIS P = 2 B 3 T L R AT B R 7K Bakir Al Caner (2015) 45 17K
IR E R BVERAT R T 5, ORI ERAT A5 XU o] DATIULES, 5 1 A A
6 PR 2R 2 e W ARAT S RS, B BRI AHT & .

(2) A5 RSN 2 7 4

[E] b2 25 545 P KRG FEE A S AR SR BEAE 2 77 T B PE T B s &40 iT« RS
MR S MR, TR 7 5635 Bl 20 R FE AT P B . e i —
PR AL, William Beaver (1966) FESZiZAR AU A B — I 5546 bR, THEI 5% L Zk
T N =) A5 FH RS, (L ER T B — b SR Ty v T 2 =0 AR AR L XURS:, T2 22T
CLSE A2, BT LA AN S5 FRARE N AR &, IR A0 R 0048 XS, Hp BA AR
PR £ e AR B AU RS . Z-Score FEAL . Logit [1H 777545, Hrr Altman (1968) M AV
W 22 NS FEARTRE S 5 MRS EAR, MBS H — N A A 5 0 55K GL 2
B % 7. Z-Score #EAY; 1 J5 42 Altman il id ¥ Z-score #7871 ZETA A, FHC
AL Logistic 7Y, Ohlson (1980) FEAE AR HE T th AR LI 55 e LI ME S . 1X A
B BORHE FH JRUSE F0 DFAk =) BRAE T I 28 R b AR AR AR AL A, SR Z AHOCHRIR KR, A
BEIH A2 AT DRSS S it 428 ) 223K

BEE THENSH R IR T, DAL K, MR EAS G HE g 51
MU, 78 H AR 22 10 XU I BE AR AR, L e AR XU I P A R () R R o 52 3, AL
RETRUE A () 2% J5 I ok e 4T/ 48 . Credit Metric #2742 JP.Morgan #8477 Hth LB
P 3L [R5 H A5 RS B v, AR VP 4 A 2 A 1100 2 =0 140 173 S0 50000 i 47 1 o O 2
N B LAIMER, 2 VEREL T BB R PSR LR I ER, Al 5 ik A, R
R B BT PRI S IS A AT . Credit Risk+BAY4 Altman (1988) £5-& 31 T B AIE
PR E RS (CSFP), 1M HAiFFEHE I A S8 R FIMEZ . Credit Risk+BLALAE K
Credit Metric BRI B AR, KM B LEIMAER D, (B2 RE P ESUR I
B, A RFERNEERAS L. Credit Portfolio View R {di FH N F 2 5 22 M1 5245 R 1%
BACR AT IHEEAM R, ERIR AR EMERMAANG . KMV BEREZEH KMV
ONFV LR = Aol A 2 TR Y, AR DLHIRUE M BRI R A, A R R p B e 2
fit, F BRI E IR T A TS, FHFES R G Rk . 7RI IER
A H 7 23 S FH RS B2 A oAt 83T, 5140 Gunter Loffler (2011) fEiHE& T4 T
Logist 5 23M AE FH VP4 B AR b, {2 8 T B 7 45445 XS PRA B Y s
Lyn C. Thomas (2010) #5371 ¥H 245 FHELAL, I\ NIE 9 A AGE A XS A BLAH R, 3F H
VP RS, P S XSRS oL, 6HE B XSRS Lk AT T VER I HEIA

X KMV RS RTH & fe i J8 g, R BN TN B A HE B A 7 0I4E X, 3
Je KA R TR 2 AU R, A S I T R B TTEk . HiHb Stefan Eichler
(2016) @It KMV BEBYEGE | [ BRIBUE X RR G X ARAT (45 FHE L XA 22 R,
INNEAT 4ERF R 4 I A K B T 92 A B 2K B0UR BR 25 06T BRAT A2 4 1) A7 1T 520 5
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Feng Liu A1 Stefan Truck (2018) FIH KMV #8457 35 [E %51 A & IS £ % (EDF),
F CAPEAL &0 () B8 29 KU A1 384 22 R TE KMV BB 2 IE, 451 i Zvika Afika
(2016) @It TR A AT RS IE B BN %, ] 101 KB AR fEIELIHT 5
SRR, SR AR EAMEETT S 101 KARBELA AR AT IR, E
1 Zvika Afika P12 IE KMV BERUR A R00,  [FIBRISUE 748 3528 5 0 1 SR ik 3h 26,
THEH R A 2 BUZ A HERA Y - Yunan Song 1 Fengrui Zhang (2020) i F ki 7 B4 IE 1)
KM\ A5 7 A o [ X R T 4 1 AR, RIS & 1 3 & v B T 3 B 2 R

(3) {5 H X B

PRV ARAT (5 FH XU & B (3 IR 7T, BUbU A1 Hakenes (2019) 434t 249 7 [
AT HAE RSB PR A, 1 ARAT IR 55 4 BE A8 2 A ER AT S it Sl 3 11 JRU I 7 3 S e,
R GRS AT SRR 3 TS TR A B AT, (R 175 H KB .
Nafisa Ovi #1 Sudipta Bose (2020) @it Aff 7t 7 Wb X (R M ARAT , R IR b AR AT 1 Ui
AN Z RG] DALE 28 355 30808 BA R R L AR AT 143 XU
122 ERARIK

(1) {5 XU 520 K] 32

P 23 A XU 52 e (R 3R O R AR =R, 253 AT BT 9w DA 2 W R e s A
JE a4

EFEMZT L, REZT IR, L4 GDP Byl & kgs, H LAk -
Tt RARRE )1 ZE 55 R R 5 BURE A SRl R 245, AR aRIT I E SRk 5ok T B
KK, P45 AR (BRFS, BB 2017). Q5 72 W8 5 BUR = b 8 3R 3R
PRGOS TS, TR iRE A E T, e aRAT R s A, A2
EEALEWEN, §HIERWS . KEHROL RN ESERE 24, BT BUFR
EFBIE G SFEAAR R KR, BB FE (F22E, 2018). EARY KA TR M
BRI R M AR AT A5 B A2 B FRAIG, (R IR RF E X AT K R e K, AR
A7V A RS BT B (S, YEHG, 2019). FIZA T HUE 7 ML AR AT B A 2= R gl A
PRSI AW R, B R EE, SERDRATRNEPES, RZATRIRT
(A5 F ARSI (BEpEDS, ' RUE, 2017).

EROETH b, FEDERAT =45 AR i B R R 2 1. Bl i MU BUR
FMERAT R T, AR 28 BRSS9 RS BUR (E 5,
2018). 2. WIS AL . H TR ER D B ARAT AR R AE W DY
Serpin) @, LT, REDAAELE WAL, Horh 5 ARAT AR e A5
BRI R B AL = AR R, B E SRR R G A I RAT (BR AR, 2018). K&
PR P ARAT A5 FH PRG350 110 AR 2 e = T o A 5 R A s AR AT A5 FH XU (1) R
RIFEEA: 1, S ot D IR, Nz ST I Al 5t & s EGTRE /); 2.
o s FH X6 P Ak B A ) A, i 22 S5 R ML B ) 20T T I e oL e JRUG A 75 A
FEAZE R, MR (L B B R F S5 F B (BEES, BRGE, 2017). B T/
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MVARAT B 55 Sk 55 A1, [R) o Ta] R J BA A D22 15 XU = A2 R R AL o PEERAT RV AT AT
RITF R B2 R, R ARAT 045 AR 205G T B B TS, (H2 FEDAT AR A
5] PRI P M AR AT A AS TR R 25, G b s o1 e M AR AT 1R R AT A 1 2 T 25 3w A5 FH R
K, KMEAHRATIEGAH R (P, R, 20200, ANFEEIERIT BT H 5 XS E
R SRR 22 57, XS F XURS AEAEAS RIRR B sz, R 00 R, m AR AT R
AU & 55, REE T B W ARAT I ) 245 F XU AR (Hk, JuFi, 2019).
B FE 53, HUOTBUR A TG 5 i, 2T 77 i ARAT B ek 4%, SEUEE
PR ) B AN A T ), 3 R 7 R AR AT TSR S RS (Ridkmy, 5, 158
520200, MELEEAML R AR, EANSKEE RS EEEAM IR, &H FE s
PriG i gs &, X PP E R A TR e PE S AR ORI N ps AR AT 145 FH XU, i L S
BT AL P R B ML AN BEE N AN R R, W2 25 s ML ARAT 7 ok 7™ 2 145 FH XURG: (At
W, R, 2017).

(2) A5 F XU 5 7 4

T8 F XS S A A I A AR 7= A, AU I A2, A 3k
Y, BRI e CAREA T 00 B 5 A 3 . 13 P XU R0 B 5 v s AR i R, ] o B 4 e o3 i
A E 0T, (EIXAN IR H gD S G Ml B8 5 HOR R IR RS . RS AN R ph i
(2000). BFAEBH (20000 FfE&EAE (2003). HIEME (2006) 2234 /4H CreditMetrics
A Credit Risk+#% . KMV AL A Credit Portfolio View 7, 4835 AH e85 74 ) 1
. S yIAm kR, SEANTEEF IR ZRE A T A B 173 i R B AR . ] PR IR
(2004) 5|\ JP Morgan (45 FH XU T &1k S AR AT 15 FH XU B 55 B8 A PP Al R A 22
XA (2014) FEFE RS Logistic #5228, XHBELAMRIATHTL, I HILINNEEH
PARSE R R R LA, T ST AE FH RS () 5 e 7, L U o XU 8 B it ) R4
AR R 25 . TIOR8 (2016) FI) FH KM AR fih 28 0 2% AR TR 61 2 R FH T
15 F U BE ) 4, BB Al 1 B2 A IO TR, B v VP Ak D0 B XU F 4
i, MR NATER R AR AT, (5 XS e 2 B —AN ST 5
fik (2018) UL BP #he W48 i Ay 2t i FRE Mo 75 5 e Ak i s, M2 k(s
ARSI AR

15 FH RS FERE AL KMV BEAUSRAS T KRR OGE, BT AR, A
BAMHA RS, I B 2aRE EHEA R i RS, KGR
FEMIR IR %T KMV BB B0 55— 540 5 800 T3 KMV BB T A& 1538 B2 A 17
W, BEWNEE PO L EAHE. RS (KRR 2006) . fi B AL TH B AT
P (EEES, 2008) DL HE- A8 i B B 3 28 LA B [ I AL (B4F, 2003).
B EE BT EHNHEIE KMV B DLE R E A R FT, A8 ST 78 ok 175 E A
BHAE (2012) i CvaR F1 GARCH 7Y,  H [ Py = w 7= A &) A 22, BT AR
FE A SR EAME., XWHFEMXE (2010 {FHERHKZ GARCH (1, 1) BIE
KMV 8784, 8B 0 B IE eI m 7 S 8mdEmt:, JFH3RA T KMV BLEL Tl
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REJ1. WEREY (2017) fHH BP-KMV R FAE LA, KL BP-KMV B {4 A
YRR Eridoll, xR Bl FAEE R iER . BiEMmeErE (2018) fif
F EGARCH-M FEAME IE i) KMV B2 120 X AE ST AR A ST A #7041, K
IEJE ) KMV B8 R GF i R . B SRR (2019) 7E4:T EGARCH [ KMV
BT BT P2 IB 2938 . B9 8 I 9 O 1 29 AT B 0 G0 24 RS R 2 R 25 . oA DA
EIER KMV SRS, 0 Hrsem A5 R R 3R (5kEERT, 2007; 853, VFfE
2014). KMV FRY (18 Y6 BB T a6 18 25K, A5 38 0 KMV R3S & p Ik AR
ITHIE LR B RS ZINE 2, FF HANBUBPEM AL 0 RS PP A7 X bl CA VTR #E s,
2013; ZERAE, 2016). WA FEEH KMV BT 5 5= el & i 0 8, A0 5
AEALA (2018) 5] N B Pk BEER 51710 KMV AR TS0 B 45 5545 FH XU, $h EA% (2013)
fif F KMV BB ER 50 B 5005 S, By AERR (2018) M KMV BEIER 7 E Ll
NV EE A A5 B R, EAEFM R (2019) f# & IE KMV-Copula A5 2830 5 7%
FEHAERRK . BRIELAAME KMV RN IS A AR TS 505 7~ IE F 1015 A
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KA ERAT 601988 o EARAT 2006.07.05 227697.44
601288 LNV ERAT 2010.07.015 248782.88

601328 ATWARAT 2007.05.15 99056.00

000001 P ERAT 1991.04.03 39390.70

600000 THRERAT 1999.11.10 67906.70

600015 AT 2003.09.12 30217.10

B 600016 AT 2000.12.19 66818.41

J il B ML AR AT B

600036 AT ARST 2002.04.09 74712.40

601166 Ml ARAT 2007.02.05 69821.00

601818 JRKERAT 2010.08.18 47334.31

601998 HEHRAT 2007.02.05 67504.33

002142 TUHAT 2007.07.19 13177.13

002807 TLIHERAT 2016.09.02 1263.23

601169 e AT 2007.09.19 26802.67

601229 iEERAT 2016.11.16 22370.82

P —— 600908 ﬁ%%ﬁﬁ 2016.10.10 1618.79

B 600919 TLIMRAT 2016.08.03 25650.58

BT R ERAT N .

600926 BUMARAT 2016.10.27 9806.28

601009 A L ERAT 2007.07.19 13335.00

601128 AT 2016.10.10 1844.95

601997 BBHERAT 2016.08.16 5609.30

603323 IIAARAT 2016.11.26 1256.46

NT BRI R SR, AP R R IR R, RSO R AT I T A
— A AT HIR N FESE, BT Rk R iE L X T 10% 0 K dE . R i s
R A AELE o0 7 AR AT DR 2 S R 3, AE AR M B AR s L R A B
e R H A
4.1.2 BBUREhZERI T

15 KMV HE R o, BRI 3 5 e R 3 N AR i P — — /N ek e T BRI 5
B, I ERAI 2 i i b P T B o) 3 24 2 B AN L0 MR A T 2 A e, Al RS A
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PR B S B it B 2 Be FR R I HE R o (HR 32 IR TAH SR KR, WIHMEH KMV
BERL R, BN P S s I 7 B Eh R . BEE MR IR, HiKa%E
RPN 2 A T g — A BB N 7 o AR SCHE 7 o AE S R NI AT R B ARl B, (A
ARMA-GARCH #8AZ IE AL Bh 3 o ARIEAS [F] BB R e R AN R (R AR B 7325, DA
B B 2 5 S IR
413 BRRMNENITE

TEAEG KMV B8 A, A F] AU 2 2 a) RAT IR SR 2, e DU SR T a i
1B, Ao~ w & AT I AR, WA R A R 55 7 >k B ARl A& AT 1
IR0 N E o I o A S P o | 2 1 O (S 0 = 5 i /NS PN |65 ol E /AT 7S
TRy B, B DA R R AR B AN E S A SCIIREA . MR BRI L
WA, SRWA T BRATAE A+H 1 LT BHArdA 13 KR kH A+H
(R BT, BT CAARSCHR S K A+H BT A R R A20HE

VE:PAXNA+PHXNH (4_2)

Pag )mle NR MBS @R E i g, Nag o s AR m s =g 47

jul

s, Pro N RIE B s I S T 3 st 0, Ve A I 7E A R S 1T 4 R AT I
¥,
414 FAHARKNRE

FEGE1 KMV R B 20 5 %38y, K A5 0.5 4% hn L 19 4 ikt 1
B, M RRESEEER S EAEEEY F, BT EBAR, EEEiEhE
W RRAIER, it E NS T, IWNIEL AR E R, K F6AEN 0.75
50 _ LT G T ST, R R VR 4 SRR B R, R T A SO i
2 AR

0

D =S8D +0.75LD (4-3)

4.2 FSR1TIE A XU E R SEIE ST #i
4.2.1 FER Mgt

IR TE ST I NP ER S, BB R B H SR 1 i 3 i SR AR RN kAT (Rl
Giit, BB RN R T R S

(1) PN R STk

W BV TR RN TR X T A A B R H g R AT R, R I SR H i s
HRAE— BT (A Y 2IBONFRE IS, TI7E 53— S 1) Py 2 I S B E I S . A
LA EERAT 2015 4F 1 H 5 H-2015 4F 12 A 31 H B HUSCR 1 P T fiid v 4

LT KMV ERLE B2 m e X B AR R, TolkEoRZ 5, 2007.
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W, AT ENEL, FEALFRE 2015 4E 1 H 5 Hfsifk o 1, 2015 4E 1 H 6 Hfsifk Ry 2, LA
BERHE, it 243 H.
601998{SHR1T

A2

.08 -
.04 ﬂ

i

-.04

T Tl 7w s e s me w5
K 4.2 20154 1 H 05-2015 4 12 H 31 H {5417 HUl 3 % 4011
MFEL 4.2 i LS8 3R G5 B LA MR 47110 SR 3 A — S BRSS9
G W5 R BUAE 100-145 2 1) FHE A2 (U B2 55 K, 78 50-90 Vi [l A Kicdha e s 9 F
Do BT MEIATAT L1 H o 5 20 BAT B ARG
(2) W R HA kST
S HEARAT 2017 4 1 A 4 FIE 2019 4F 12 H 31 FA9 F KR 4346 B 77 140 F
4.3 Fli7R:

28

M Series: S
24 | Sample 12/31/2014 12/31/2015
Observations 243
20 | S
] Mean 0.001177
16 T Median 0.000000
T Maximum 0.096114
12 | ] Minimum -0.073820
Std. Dev. 0.030444

Skewness 0.588286

. | Kurtosis 4.356892
49 M H Jarque-Bera 32.65797
o0 T ‘ﬂj B Probability 0.000000

T T T 1
-0.06 -0.04 -0.02 0.00 0.02 0.04 0.06 0.08 0.10

4.3 2015.01.05-2015.12.31 F{E5R1THINESAER SR &
I 4.3 S HRAT I B o 288 R o0 A B 7 IR T LAE R R R [
4.356892, izt TARMEVERE AT 3; WA 0.588286, LiAniE(A 0 fEfE M2, fF(E
IEfmAL N s Jarque-Bera {2/ 32.65797 i KT 0, FHXTRASF P H 8 0, 1/NT 0.05 1)
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BEKF, A G E R IIRHIE
4.2.2 ARMA-GARCH & BIFE 1%
(L) B 87 F PR AL 36
44 PERTREAVGEFREMERIEESR

t-Statistic Pro.b*
Augmented Dickey-Fuller test statistic -16.36228 0.0000
Test critical values: 1% level -3.457286
K 4.4 8 EVIEWS AAHRER 1, ADF 546 99%[1) B 57K F b P {HE:0 0, 1@

(2) ARMA Zf5
e PR RIS S, FRATT TR EEN B HRAT B H U RS AT @A A, AR R H UK
R H AR A AR < WP H E AR A MA T S, ERIT ARMA A
SRR ER 45,
# 45 PIERIT ARMA HERILER

R ZH i THE R Z t 5 Prob.
AR(L) -1.611280  0.024662  -65.33406 0.0000
AR(2) -0.992574  0.024383  -40.70788 0.0000
ARMA(L,2)
MA(L) 1.628885 0.340120 4.789156 0.0000
MA(2) 0.998674 0.414851 2.407310 0.0168
AIC -4.122835 sC -4.036587 HQ -4.088095

AIC {8 /& Akaike info criterion [{fRiFR, &xtRLLA AT R (036 bR, — s ML
FrRIER:
AIC = 2k — 2In (L) (4-4)

Hep, K238, L RDBREE, I TRk, EMRARER AICH
N, A RORERGE . R 4.5 AT LAEER] AIC {8 °8-4.555, JAEFAXTRUG, Hosi R pk
o

(3) ARCH RN A6 56

S RATUIBONT H B Ao M ) M IR A S T E IR, AR Fi {8 GARCH #5844k

8 ARCH Il % . ARCH-LM 56145 L3k 4.6 Fis:

% 4.6 ARCH-LM IGLER
F-statistic 11.69451 Prob.F 0.0007
Obs*R-squared 11.24407 Prob.Chi-Sqare 0.0008

IR 4.16 AN, ZBE T EAT H GARCH 245,
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(4) ARMA-GARCH %
WAL, —MiEOL T EH GARCH(L,L)ReM B lr il Zudm i 7 7 ZI %R . 4558
R AT Fs:
% 4.7 ARMA-GARCH Z#845 R

it ZH il THE R Z 156 Prob.
ARMA(L,1)- AR(1) -0.653051  0.194867  -3.351274  0.0008
GARCH(1,1) MA(L) 0.666837  0.191366  3.484613  0.0005
RESID(-1)"2 0.149809  0.015080  9.934264  0.0000
GARCH(-1) 0509809  0.026394 2272502  0.0000
AIC -5.249199 sC -5.224035 HQ -5.239727

R 4.7 v LS H, i#id GARCH(L 1) B %N S ik B H Y P AE, 7E 95% M &
KT LA RAREN, HIrEMRBZA/NT 1, Mt GARCH B R AT,
(5) LM77 2 ARCH-LM K56
ARCH-LM #5645 S pr s «
%< 4.8 ARCH-LM #58

F-statistic 0.045258 Prob.F 0.8316
Obs*R-squared 0.045304 Prob.Chi-Sqare 0.8314
DL % 25 ok B T E AT H ARCH-LM #5361 P B KT 0.5, 447 Z
FAHE,

423 KMV &8I EIFEAEE DD
(1D KMV BRI F 5 A RN

E =V4N(d,) —De " N(d5) (4-5)

V
O = EAN(dl)UA

(4-6)
J _EH(VA/’D)—I—(r-I—Jf/’Z)T
1 VT (4-7)
dz = di = VT (4-8)
3
DPT =—LTD + 8TD
4 (4-9)

_E(V) —DPT
Oa (4-10)

36

DD



FERITERA R EERHRR

WK E R E Y 15, T=1, HItTHEELEE DD. KoY H AR A sk = 4l

HA PR AL AR 2 AR R R, B R A e B A v tiads, T E AR AT )
HAMREE, — RGN, B LMEE S LR AR R &R .

(2) BAILER
49 BARRITHEABRSIHESER

HATHE BT SR A
2015 2016 2017 2018 2019
TRH4T  1.6565 4.3269 3.3667 2.3945 4.1909
— AT 1.1356 3.3762 2.2388 1.6517 2.8646
- PERAT  1.1664 2.9234 1.3135 1.7657 2.8073
R RAVERIT  1.2241 3.3411 1.8358 1.7863 3.2749
TIHRAT  0.9519 2.4536 0.8929 1.6524 2.1081
FRAT 11427 1.8844 1.6009 1.0511 2.1022
WARARIT 13311 2.421 1.9286 1.555 2.448
HERIT 09707 2.1556 0.6392 0.6659 1.9251
Mt RAEARIT  1.4905 2.8015 1.4753 1.3371 2.3572
WARAT  HHEIRAT  1.4746 3.2791 2.5085 2.2516 3.2425
PolE4T  1.0891 2.9937 1.6768 1.6059 2.2042
HRARIT  0.9667 2.0252 1.1441 1.2291 1.7841
HEHAT  0.8734 1.7492 0.6669 0.927 1.5306
WiEnk  JERER T 11041 2.2333 2.6507 1.9107 2.4555
ATAL RIERAT -- -- 1.7367 2.2336 3.1098

MREDAR B

. TLIR4ARAT -- -- 0.6842 0.792 1.6873

FRHE 2017 4F 1 H & 2019 4F 12 H (1], Firik H i b rs MR AT A A7 (R4 B 2 20
BEENMAE S, BEE LR, FEBRERITE 2017 4. 2018 45, 2019 FiEZHH s,
THE S R anE 4.9,

4.2.4 HIERITERAXRBEE ST

7E b—/N i, FEFAEIER KMV B S H A S 4R AT 70T T8 045 AU KT
AR ] 4.10 W LAfS H, 7 2015-2019 R[], HEEATIIELEE 206 TG EAME
#, 2015 FIELEER N 0.8734, 2016 FFHELAMEE BTN 1.7492, @I MEH(EHRITH
FHICFR R, MR T 2015 4F A R 5 B SEAMA% (g ask BE RT3, A 2016 SF i 524
ANZN T AT, FI0 EBORER T TR 2B R, S8 2016 B L0 & 5 i
Tt HEBR 2016 FFIELAFEE MG RS, TLURIL 2017 SIS L PR B AHEC T 2015 F7E
AN, KRHE S = 2 PR ERAT A RO R RAGR R B SG T, BATTAT LLANE 1ZARAT
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1t 2015 “F-3) 2018 4F (8], ZIAFHER, F— R Byl B o & 8T 15 H AR b T
K. 2017 SR JEiB A S 2N EA BB, H 2018 )5, ZEATIIARBILE
FORIT IR BRI R S, UiBTE 2017 4F)5 S RAT A BRI E H XS 4T EE
N RUTEERIAERE, FEERATIE XSRS B — 2 i

= 2
44 18
gp 16
B 14
1.2

1

0.8
0.6
0.4
0.2

0

-~

2015 2016 2017 2018 2019 &4y

[E 4.10 2015 £F-2019 FHERITIENESE
425 FERITERAXEBAMNE T
A% BB B ARAT AP R B S A A I A 1 R WV ARAT A Judt EERIFFE X &, Jd e ]
411 FTRLRI, B ERAT 8945 A RS R B AR A% B\ S ] 7 b AR AT 2 Al T A K
-, R Z) R B AR b, RIS T R AR AT, TR R e B AT 121.74%.
2016 4 [F]I) 52 B AN ZR A 52, A SRAT B L) B B # A B B0, wl BB AT
7t 2016 i 2] 50 B I b AR AT FH RUSIR G0 i) 8 25 st

3.5 -~
o]
25
2
15
1
0.5
0 >
2015 2016 2017 2018 2019
e - 7 ARAT b ] R ERAT R RAT RARAT
e 7 T FRAT e P FRAT e s K ERAT el 1 (5 ERAT

4.11 BRFIR A RITIELEEE
PARPARAT IR EAT 0 4L, AE R P B B OB, THRRR L
PEEINACTME .l TR AT LIS 2 4.12,
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I

-~
35
25
2
15
1
0.5
0 >
2015 2016 2017 2018 2019
—o— RV ERAT A7 il R M R AT
AT 5 REAT S ERAT

& 4.12 PERITSHM LB RITIELE S L E

Y& 4.12, LK B BB B E TR RIMBCr S A8 e, P EIRATE
2958 B AR K A =R RN AR AT, DL S ERAT 1045 P XU AR e T LA e b
AT, BIRPERAT IS ARIR DL A R g, (H2 L5 F XU AR B D PRI (I T K 2 e
MARAT, AT Al B il B ML ARAT,  RIAE RIS AT S5 AR AT 2 T AR 22 B
4.3 PIERITIEA R EIEITMN

BT P HRAT A5 FH XURSE B B AR R 0 A R R, PP AR BRAT A RO R R XU T B A
PARAH N RS B P, JF HE R E R ey, M EHR A MEAeIEEE=
PSR RS . oAb, AR EHAT AT WS B B2 AR 2, AEE 2 BT XU
BHR ARG HENR T, (LT E B E B EAT U RAT MRS 12, 0 B S AT H
[V PR DO 8 10 B T RS o PP A BRAT 0 AN [ S Y g M 55 A B 222 S ) RS 7 B i
Jitd, FETHE AR BEAOR,, R BARRIE ARG & BRI A AR 2 57, (HINE A T3
FURISERT A, SRR R LS R, sz DL SRy A S U A% A B,
SR ERATE e LR A S RAEEE, AR WS B ] AL

FF AR ARAT S X S BRI IR 23 e AL, e BT /N ML AR AT R HE A HR,
R ESERATEHEERIE S, 1 H AR R A2 P E ST ML 555 KRS
HAGIAE TR BOIRAS, S BRAT BEARAE F XU AR G, 30 4 1) (5 R AT AL 11T iR
o JE o /NRAT ML 2 8, RS B SRIS VR M AT A AR TR, SRR R, P
HRAT A5 YRR B 1 Bl

gi Eprid, FERAT H AT Gy ™ B RS F RS I L, HLA P X RG  BE 2k —
DHRTE, NFAERAT IS BRI R R R, 75 S IR N R 45 FLAE A5 F XS i 2 A
FERTIRI R, FR oA IR IAL, B A B 00 SR B LA P U BEAIOR
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4.4 KEINEE

ARFIEAMEIER KMV B, IR AP S ERAT AR 20 B B, JF AR R0 AT ) A £
5 H Al NP AR T XS B A, IO EARAT IS X RE LB = . 456 R ARAT (5
JH ARSI FEE 45 SR ANA P XS R ER IR, PR (5 R AT (5 T U B, N LSS (S
PR B A 2 B 25, (NS RORE, s S ERAT 1045 F UG & BRAT AR B 22 1) ) il
NAFEHRATIRERE PR R, 75 B0 45 15 A XU & B P TR R R, 0 i LA
BETTH H A R A3 5
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FLE PERITEARNRERFERIERLRE 2
SEF ESCHIAMAT, DA S ST IO RS B AP AR (R UL, N T 438 (54T
{55 PRI AP 2 ORISR DR S 03 PR R R, A 45 (5 AT A5
PR F I RRTT , AR RO AT A

5.1 SFISIRITIE AN BRI

511 BB EREFERIRR

(1) RSB vE SRS, T AR H

HEERATHIE ARG, AR RN, T AR R, HRRI
fE: — IS ERATI 5 55 B EAEE, SRURBUE DY 9 — 7 A S 55 3
PRELIRE , IR 55 BSR40 M 55 18 R R o

FRYE E B AT R0, 7F 2019 4FHON 55 Hb = AT SR (L GE R AN 35 JifTt,
Y 15%, #AT R4 A, AR 2019 4R, FEHATIA BSR4
[F3A 7t 0.85%. T JLAFEH, HFESRATIEFEHRATREREZ RS KBRS, £
X = RA ST, RRIRERE K sl 45 R A, R 2 2020 4 2 AT
TR R, L 10 WA T 13 TS =4 o¢, B8 O RS s e 47
v ARG AT LA . P EARATIEIL IO E R S A R, AR R
ER] S S0 U 20 DL R 40 7 S BN FE BT AR . AE DI ARAT A B B S R,
FF AR IR S A U B A B HRAT A AE B B JE R R 55, A0 AT O S A Il

(2) JAS 7 3 A P g i AR R AN 2

A 2019 FJE, PEHRITATLSEOES 4, BAERSEHNIMR T EEAEH >
Z = HAp R X AT R B E L DY A A DY S A R TR 8 44, ik 20
AR T 3 . FERATIIN AR BT 70 75/, NRE AL, 1EXFERE
BET, PEERITHEAEE BRI NE S EMNEEAL, SEBIBN T/EREL K,
SO 102 G R W o (R SR 55 () B A R AR T I AR AL TAE R 7, SRk E
HEERAT H AT IR R A A W AR A R, M R AR 2 ) B )

(3) MM PR BE RGN A

WML SR 240 (EAST) & EARATRIG IS B R A28 T m e il 4
RIHUAS OG5, BT & B B S AR = U RS B /0T R 48 . EAST RS EEIR
ERBRITHSTEE. FPEE. RSN FERE, FERRANIIEE, 7502 SR
A ERAT KT S A ER AT 52 T RAT 9 R 45 33245 b 45 DA e HoAt b 45 O AG 2 . EAST
RG] LA R B EARAT ARG M B & S P AT I IR, R I BhRAT B 8 RIS
FH RS 3 A A7 AE 1 0] . 2020 4F 4 H H [E R AT (RS 8 B 22 0 2 TR B BT R Be A Ui
EAST RGudfk {12k, BT S H N ARREE M AR A SO 5508, AP E IR TR AR
LG, fE— R F Ui rhERAT 24 EAST RGN .

paii
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5.1.2 EREFERIRR

(1 5% 5 BAXFR A 8

S ERATAE BBy ML X 08 1 R b, AR e b T W 3 1o A5 R 3% 22 T W8 AN o e
1, oS BB B RN BB &I, AN ERAT AT
H YRR, B AW S P E S, R BN AR TP (RS B R R

£ 2015-2020 4 [A], H [E AR AT ORI I B 22 T 20 B ERAT IR 5 & IS BN R RR Ak
TH4L 32 #F, ¥ % 30 X ANME AL LA 33 T ko ARAT IR Sl 52 DL ZR AR ML B 45 2 75
B HE R G AE NS, RATIEI X KRR 5 A FEAT 8%, ST 4
RlOXURS:, FEAE R S ONRAME BT, WA B ST 5, IEH A UICZER
1T RAEERUR &1 HEE; WIREMCERERWE, SRS B RS ERAE, K
SR R TBUE BRI R AR AT 7 SR A5 FH ARG o LA (AR R A MR R (R A, i A {5 4R
ATAE S 55 77 T AFAE 5 % B B AN R ]

(2) ABHRAL 55 H %A T ]

S0l SR AT EERREEIE , SHE P05 A E R 2 S EERAT B BERK
fE RS . S D25 P& B AR PATE B, I T — 28, AR M & ML AE 2015
SR 2020 AN FRAEHRAT U AL ST, P R SRR = AN AR S 101 1, JE
HHGS R B AZAS AR 3L 20 11, RGN AT R 13 4. W14 R Ab 3 r 3= 2
JR R FRAG HAZA M . AN EHRAT A BN B RE LS E R, (HEEdur
EAAAERR M E, B EHRAT WIS WA IR O

L, W R EERAT RO S AL T AR SRy 139 4, HIERUEIR R AR
53%, A F RO A AN BIAL A AL T ) SRR B T 72.66%, X/E—E R B
B HRAE BT DRI 25 B4 RS AR BN 55 . fEXEIEIR A F, BT 0800 & &A™
R T A E R TR AN 20 fF, B R A L S5 A AN R IRGE, G TR
FE R B BN, R RERAEN . AE0 A 5 5 S 8T K UG 5l ik
WA RS BT LA B S RAT RO % FIE A RS & 2 FREAE 5 &% P 1S
AR ) 85

(3) BEFRGE 43 A HE R i) 85t

PR [ ARAT PRGBS DR AU 20 R B R, v 1458 P ) s ML AR AT 75 224
BRI A EA S RTINS H, BARGHEIER . 9. IR, mIkE. A
KA R ERAT X Bk A P R A B ) EE A2 R 2 R 003K, R Nt i ML AR AT IO AR i
Zg I B0 I AR AT I IR . (EDR AR M MU R, o] DU I A5 4RAT 78 52 B
BAERT DR AL R R T, L A S Ol DOR R RSN 2,
W 2 RO BE R L oy TR, AR S S W A S0 D AR AT S B JRU G 1 4] BT

(4) DY 5 7% 408 A H )

DR M, i RS AR ERAT B R DR, Bl AN R A
AERE ML, RGP RAENEET . FENGHRERE, mlRITHRE
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EH—EAAERZ I,

St 2015 4F 3 2020 4F[H]), MR HER 1T S ERAT R OE S B BRAEAE i) A, @R T AR R
PEIER) 67 1, & T R P E R O R 28.8%, BRI 67 WHEMFE, AT
JE R EEEANE, FEESWIEMA, Hb 22 A ARG RE A, #a
B EE . oy = i AR B 7R AR, 10 R RN N ST E E HE A RN,
SEOTEHWMA G EARE. PERITTELERBIEZ R EE RS, £
SEFERE b I A5 ARAT A5 P XU A BEA7 A IR TR
5.2 PIERITEA NG EIR Q)Y REE 77

T I 5 DY o A AT AT LAAS A S ARAT A5 RS R B e vy, — /N4
AT AT DA R A5 AR AT A5 P XU B BT 45 B 2 T AR A 2 i AR AE e e 2 ) ) L, 32 R
K MR GNEF ARGV R R LA 2B PSR AT A5 P R B H B 5 A
5.2.1 RGMHRE

(L et = fe it ol 5 N 4h 75 R TN %

e ESGER L, AR THRANE, A RREE SRS ST,
[ N ANTE SR T B, AR50 L R 52 255 R DR 558, ARGl i 3 & FE A i i i 4R
ITREAZVISCRE, M KN R G SCREARINL, ARG AR 10, 28t =k
T I 4 T BURAT A5 XU

HEARAT 2019 LEXHHIE Y . FADV A P Y SEOARE £ |5 5 SR AT X 4 ATk
PO I =y 2 —, [EREERR AT, FEH A R E A, 183 14.78%,
Hucoehligl, Aol 13.18%, W EHRAT XL ST WA TR LB (5 0TSk, 75k
ITWARSE =T, PERITHEEENREZNEE KT, BRSEXNKYEE
WSS, AT R

(2) NI SoAS OO B 4T 1

AT AR 5515 48 R AFAERIME Se AT TR, (H2 2020 4F [ A 7 R 4a 25 e 4
i BB 2, RAEA r AR T (BRI = o R 3, 3o mi AR AT R Al
FEEA, TEANUEBHN T IEAE W %, Il vk G0 SR L AR AT 75 B st [ A Al
BRI S 1%, BN 2SR T AR B it BR824 FH AU

EAE B RS ERAT R T OO O TR BE G Ak, s A 2015 4F
£ 2020 E[EIEK T 2.3 5, {EFFRETEH, EE M BUFSERAT R 5 525 ST
82.67%. AEHRATIENIME AT UM AT B =T, FERIL S %, W EA I FI4R
AP RSB 7= R T, St B 5 7 AR T A XU 1) A

(3) =ik

e “PRERD” WMERT, SHUBUMH G B EECE, ST IE IR e
Ak B DR, B3 e e A W e R TR, BRI iR, SR e
WL 5L . (HRTEAERIE MUK N, 2020 4 11 H 4= 70 37 K A 38 1 3 e v
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i TR HU 2011 4 _Fik 53.06%, ARYE CPI AL 55 55 o AR A HE L A 4B S AT sk 19 ik
X 24.56%, Ref% Ul BB SRAECE R A ™ B 1) s ™= YR I 5

HEERATAE 2020 4B B ARAT IR I B 2 R 2 AT THE B, T ot
19 T, HoA 13 ik 5 M= AT ARG, ¥5 Rd R R s s Hh = Aol DRk, BRI = o B A%
T e AN S E I A . TR EAN AN AT BHAB AT S =, S ERAT FrExt
B AR E DY SR, 7R G P A O T I A XU 1) R

(4 HoEHERA TS

HESEHERE —BEASEHEEN RS, BAROREMEPNEFIEN. (HEHE
RAMBEERR, RIFEBENSERERESIEIE 5 58%F, JFHRIRTIEFNRER
. MG E MRS, RECEEAHR S EHEEA R, XS E R
#F &, (HRREE REHE N R, AR il AR R, Btk AR R
IR IR R 2, S AT AE S8 25 DR XRS5 () o A S R 22 IR B i R At vF, B
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