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Analyzing and measuring loan-to-value ratios

of the stock repurchase agreement

WANG Xiangning, FAN Qing
(Department of Statistics and Finance, School of Management, University of Science and Technology of China, Hefei 230026, China)

Abstract: Establishing the loan-to-value (LTV) ratios of the stock repurchase agreement is important for
securities traders to resist risks and get new revenue streams. In order to calculate the LTV ratios of this
kind of agreements, an LTV model was employed. In addition, simulated loans on SHSE-SZSE300 index
yield were tested using different discount rates with two methods, the historical simulation method and the
generalized Pareto distribution (GPD) method, to compare corresponding LTV ratios. The study shows
that the LTV ratios using the LTV model and the two calculation methods are basically reasonable, and
limiting LTV up to 60% is meaningful, but the impacts of the two VaR methods on LTV ratios are not
comparable. The backtesting which used historical data can determine the performance of simulated loans,
thus improving the quality of loans under different terms.

Key words: stock repurchase agreement; VaR; loan-to-value

Yo #s B H#1:2013-09-22; f& B H #:2014-02-18
BEETE . H&HEE RS EASS /N IA E L EBFRIE /Mg Al 5058 (21339) 9% 8.
EEE N FHT GEIREE) . &, 1957 448 /Rl 2. 585 . EFr4 Rl E-mail: wangxn@ustc. edu. cn



% 3

BEZx X\ W3 R 55 0HE 239

0 5§

2011 4F 10 H . FIBIEZFAC 5 Fr CF #R“ A2
T i A 24 2 W [l 3R 95 28 &y B 8 ie 45 Bl 55 55
Jiti 240 0 ) T SCRRT AR “ 40 000 ) o 1F 24 HE < I 55 2 5 =X
[l ) 7 Ml 55 . 3% T i ) 4 il BRI 55 L SR 4R A G I
T 55 IR 5 45 14 0 45 0% A LA 249 7 M A% [l TIE 5 2 ) 52
BT R A R S IR, ) I Xy 24 5 AR R K48 E H
W1 B8 55 — 0 A% DUIIE 5 28 &) I [] JiE i 555 1) 38 5 AT
. R 2 W 52 7 s FR A1 1 B

PREIES
|m%ﬁ& =P | W
i VIRRAE b 48
| 1 1a] HRNT A
ﬂ PRI —
|mm&g #F ,|  FH
IR B G i
il 5 Rl A

B1 REAEXOMZSZRREE

Fig. 1 Flow chart of the stock repurchase agreement
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Fig. 2 Descriptive statistical analysis of daily return rate of Hushen 300 Index



242

T EAFHERKFFR

% 45 %

AN RS A 3 AR AR SR SR R UL OE 3 A AR
VaR {8 /) 5 K.
2.2 VaRit#&

FE I L AR L ZE R PR A 1L T VaR 9 B
15 X TR 4435 2 R 99 %6, 75 2 78 2 A0 J2 o AU /K SF AT
DA AE (] S op vl UG T 75 2 A B )L T AR
T3 b e AL A R W kAR AR Ak il T
F IRURS: KSF (i an 1 D 28 4 11 0 XURS: K7 [
W, X A B 22 B i R S T . VaR R DL — A58
Gy B Ry BRAL. ST A T A XU (B FRATTHS
a1 d R XU TR A LA R[] K BE (S Y S 5 AR
CVS) KL B A WA VaR ™,

5B X # Ui 35 R 81 S AN A & . S T Y
VaR,, J# /2

VaR,, = 1 dayVaR, + /S

2.2.1 W AEME

Ve FITE VaR Ayt 750 T, % T 8RR K
M2 R EATHE I s N B IS 1— ¢ 43 45 (99 %
BAG X E R A 0. 0D X R AL £5 % RCo , A RCo)
AR, GO AT ANZ I G R A B — R(0 5
B TR A% 0 BB A o 1 R 25 A IRE A L 11 VaR AL
2.2.2 A taRIHyAHAER

S SCIBE SR AR I SR WAL 5 14 AF BB X RE A o AR
1Bl T FEBE T+ T, B9k 25 K541 R, B
HH B0 3] 11 540 5% 7 81

X =—R,

M) FCXO 2 IS 4 3245 0% 43 A pREK

HR A =X () FT AN, Sk T Ak 11 I S 25 R 4582 o A
PREL FOX), B 2 86 PO B o T DAAG 1T
SR T B DA A5 2 8 5451 2% 43 A7 pR B X T B (E

an

12

AR, Fe AT WA Hill £, 4 X(DH >
X(2) ==X, W R AR Hill Geit e LR
oy

Hill & XSk, Ho D k€ [1on—1] 11
R E 2RI L R Hill BE v R 3 48 200 Fe e X I
(RS B A, G S BR R AR AR R IR IS R B X CR) B R
PR EE R B w 55 1 BOEOE T REEEE T+ T
35 Hill & 3 frs.

S AT W, % T AT+ T B39, 24 8 Ak
B k3 R 125 A 115 22 A7 B X g 26 ) DX Bl g o
B Xoios) AT Xeos) B Ry 3% 5 BERE AR 7 51 45 A 1Y
i w.

HEAEAS 200 BE w5 1H S50 6 1 B, G4k
PERLG ) A B 4E 4 A . i 2 (8) 15 2 43 A1 bR B
FOXO BT REEESH K8 X 2 55 51 /9 41
B AT B AT XA 99 %0 BRI AT ¢ 0. 99, 45 G
EWGITIEE:

Hk.u (13)

VaR = F' (o (14)
P26, (DB F] VaR 4k HHE N

—§
VaR — u+ £ ﬁ(l—o] —1] (15

3
ALY VaR Ay KAk 28, 0t — D HESR (L 3
DL 7 A0 s B AT A5 381 0 S0 1 % 7 e R0 2K 1
2.3 BEEFRKRE
AR AT O MR AE K % 1 a (32 R
B T AE AR 15 B L — AF 5 (8] A2 G i
T 22 1l 2 R B PR AU A Al DR 2R, R AT AE A AL AR
AR B B E R 1410 S22 55 H) . 28(20 4138 5 HD |
56(40 325 H) . 91(63 38 % H) 182 d(126 4
ZhH) 5 R, BN QD H R S 3 H 10,

7
(13

5t

1
Hin

0

7

6F

050 100 150 200 250 300 350 400
k

(a) 132 2009-01-01~2012-06-30

0 i i i i i
0 100 200 300 400 500 600
k
(b) 7+ T75: 2009-01-01~2013-06-30

B3 PR 300 FEHH K RE Hil B
Fig. 3 Hill plots of daily return rate of Hushen 300 Index



% 3

BE2HE X e W53 e 545 m A 243

20,40,63,126. FIL BT AR 50 25 BE AR AN T .

Step 1 fl A% 1 Be&dls T, .it5 VaR.

Step 2 x5 2 Befidls T, w956 1 a2 s H &
o PusMET 7 A58 5 BB T E A Py AR R
(3)~ (5), 115 LTV. & — H AL 5 By OF 3040 2
W=P, « LTV.

Step 3 ¥ S, WM 2 LS HIFIR K IE N
S BT FF , BIEE — Bedidls T, a6 2 B8 (S+ D)
N2 H B R ATT S0 Ps FoR. tRAEX S
Lo HH B 1R P/W<130% . W3 1 WGk .

Step 4 /53N 1 3cs H AT T — B,
RPEEE 2 BESHE T, M58 2 A ac 5 Bl N P it
Wi 7 A5 B AR FEE A P, S R Sh 1 A%
Sy HA38] S,  BUNES 3 28 5 H PR K B S 1Y
mfa] 3. B Step 2 1 Step 3,10 i 20 0. Witk
FEHE 05 M B ) P 90 R A TR, L R AR A5 R

52 b AR BB K 56 I 18 T B T
PR 300 FRBAHRL A LTV (B RE AT
2.4 RIWHERRERNH

BREADL GE R AR 50 25 SR n 2% 1 fT 51, 2009 ~2013
SEFTA SRR LTV 45 5803 2 frs).

®1 EMERKRKE

Tab. 1 Simulated loans test

7 S AR GPD
A /d AL i digE B . di %
10 230 0 0 230 0 0
LTV 20 220 0 0 220 0 0
51 40 200 0 0 200 0 0
606 63 177 0 0 177 0 0
126 114 0 0 114 0 0
10 230 1 0.0043 230 0 0
20 220 4 0.0182 220 0 0
LTV 40 200 0 0 200 0 0
TG R il
63 177 0 0 177 0 0
126 114 0 0 114 0 0
R2 ETFAE SHEHMIFER
Tab. 2 Loan-to-value
WIRR /d
A

10 20 40 63 126

LTV  FiHiEEE  0.600 0 0.600 0 0.588 7 0.542 7 0.448 9
s 60% GPD 0.600 0 0.600 0 0.549 3 0.493 3 0.378 9

LTV i 0.679 0 0.641 6 0.588 7 0.542 7 0.448 9
ASBR il GPD 0.659 3 0.6137 0.549 3 0.493 3 0.378 9

M T Ha] DU AR GE R, dn R 4k

CE ) H B B o BR A B RN R R 60 06, T AE
Ff VaR kT AR BUORAEAE o 28, RUR 2 ) R4
N SRS R 477 53 38 1) i KA W) iy s A 4BL 3 AE 10 AN
20 d BRI R A RN R 1 o 25 P e e, )
SCMA B HE 53 A AT SR ASFEAE o 2, KU 428 ) R 4

UeAh NZE 2 HPRT LUE S F T B T A
SR 7E D7 AL R AR B AT B R T S B
FEWL X T 1 D 1k B R R e i i 25

W3k 1 Mk 2 256 8KE T LU R 300 48
B ) 1 I 2 2 s X I WAl 55, DRI DRI 114 7% 7 i
VERET S BT A NS LTV, B2 Iy s B4
RAFFEARNCR Y & 28 P B & R 5 F A &R
I N e T Al X 1V 7 N = A )
LTV, P52y 48 e 1 7 B8 23 0] Ay A 5 v i i 25

(7] Fsf o DA JRUIRS: 42 T 79 £ B2 o 400 DU ) H e 7 33 32
- BR 60 96 B H A A A IRURS: 9 B SC, FLUC BE K — AR
WEJG ) A B FE I vE T A BADURE 504K 4R R 475 g sk
BT T A 2 300 o B 28 L L o 28 AR AT AR DR
TE 176 AR |

BEAMFRATT A B T SR AN s A7 R BRI il
AL B AETE A R T BOBLL Y R B 2 Y i o
P4, BN, LTV ik %] 80% , H/ 7 4~ T4 H B
(- 40 A% 5 o i SR T 22 5 R K (P, =P W U

P_ P o 2
W_P,,><o.8<1'3’ﬁ'°‘%%

BB 2 e BRATAE T B oy B4R X 16 A %
LTV fin LABR 2 AR A 0o 269 fER 0 7™ A% i R
T RE 2 R Al KU | I AR 4 R

3 it

AR SO X 7 i B 5 24 Xl 55 L 7R P R
TR R RE A L, S i Dy sl 0Lk AN SR R AE
SIARWFR VaR 75 ¥k 43 516k 36 B I I 300 15 50 H 1
gt A AT TR R R 5 SRR S R R T
PIFR 76 T BT AR LA B 60 %0 R 95 3 BLA
— 5 WY SR S I A Ja H A 2 B SRR b 55 1Y
T AR AL T R .

AT IT

S — A ST B i BT S AR A R R 5 T ik
ARRENE 25 3 BT 3 RIS ZR B AR B9 VaR
B2 NG TR0 KT R S A I A S d o] B i S S 178
v J5 R D0 T 1 0 SO S N 3t R AT [T 9 00 KL 1A
G 0 A R AT 5307 0 B9 280t AR S 1 B 9 XUBS:

W=P,X0.8. i}



244 T EAFHERKFFR

% 45 %

e S 0 S B 1 100 45 000 3 498 TR 55 2 s =X I g ol 55 1 B

S R D S R 0 A [ 9 0 3 A R L AT LA
A% B B B8 3 B 22 B L 0 T R e AR i Dy R
READL e AT R VR Mo L 5y T B R4 ) (0 R 5 5 A WE
A i = 1 R S L T SCE 2R G A3 AR O T R i 1 LA
AR, 3E T IS T 8035 01 AR R R
B H . ELAEAE A RV L 100008 25 SR AR A 1 . F%
R 45 G A SIS BL R Lk .

B = CAR ) XT3 R R PR 60 V0 i B A 7E S B
EEAE A o KUBS ) 3 5L, ) B AT LA B 1k 25 i i 1
PR T K SE G B I B0 XA R T 7 R il kLA
Bl 55 A i A AR AR A AR
B F 4 ) 25 7 (AR 40 Dy 50 4l i A 400 285 21 L %o E i
R AH RS A B 1 TR S 4 R o o AT R, T g
SO N T 58 RN R BE ) 25, — B AR KT
Y gy, 5k 25 W BN W] 8 [ B 48 L AR Sk 4 1) B 4
Af A1) 225 ) (2009 ~ 2013 4F) 1F #& & [E UE 77 1 3 & %
Qb T RE T B B, A O 9 ) R T B3 | PR BR S AL AT
i R XoF T 3 AU . AE I A R A 1 AT B R R 4 X
W 25 2R A AR TS W O AN — 3l T TR AR
JRE SR T S B B L FE S I W R i AR P A T AR i
S 10 A AR Ak AT 28 20 i 5 O

0L 7EH VaR B B SEKMER T . H
RXAD P ISATAE S P EK I VaR AR K, 45 5
JEAT A RARAL , L 2 A T A T A S 1 B )
Uiy 7 1O 3 — 7 T R s ) M S XURS: e (ELAR KL 5
— A YA S R TR A K A I VaR B
A UHER T 2 — PRI K VaR 1 5 ik.
[l ) ) BRI B AR B AR DL BB R T R
it 2Pk XURS: K i S ) 3 0 Bl 1%

55 L, A ST SR FH A B R A, T A e g A 3 A
2 IAT W 45 28 DR 0l 55 19 9 3 AR 0L R O A
VaR J7 58 KU A0 (8 — 8 B X 45 A B, A
ML 1 a BBE . M TR A A B A XU fr
(B 5 ST B R R T 7 4 4 0 BB 4 kR
149 75 Ak LA KO i 3l 1 RIS 1 B8t A 43 A RO L )
Ji 221 3 T R HE Hh A Al A 2 BRI 55 L A R A
B0 AT LA AR SR SR BB AL 0 s R B
B R A B N 5 B %5 1 T 3 B B 0 A8 A AR
Bl XU o I %k XU B (8L 1 AT A8 53, R TR A e
IR IR T

BN RSO R S5 1 0 I S 24 e 5K e b 55 i it

TSN TR IR R R T k. T LUR
AR VaR J7 3 6 4 3 380 H 3 45 R 09 3 e 2 A
B G2 B9, 5 ARG SE B O 45 1 B0 5 L 1
B o A B ) DR T A 2 T B A R 0 T I TH e
BE— A I 5 7 B ) JRURS: DR IR W i R 2 A] 5
PR T A A7 5 A Y.

£ 2 3L #EK (References)

[ 1] Jokivuolle E, Peura S. Incorporating collateral value
uncertainty in loss given default estimates and loan-to-
value ratios [ J]. European Financial Management,
2003, 9(3): 299-314.

[ 2] Cossin D, Huang Z J, Aunon-Nerin D. A framework
for collateral risk control determination[ ] ]. European
Central Bank Working Paper Series, 2003, 239:1-47.

[ 3] Winsen ] K. An overview of project finance binomial
loan valuation [J]. Review of Financial Economics,
2010, 19(2). 84-89.

[ 4 ] Wang Zhicheng, Tang Guozheng, Shi Shuzhong. VaR
in financial risk analysis[J]. Science, 1999, 51 (6):
15-18.

EEG i = S S R W 5 o T VY S
(7. B42,1999,51(6) : 15-18.

[ 5] Li Yixue, Xu Yu, Chen Zhigang. On loan-to-value
ratios of stock-pledging loan[J]. Systems Engineering,
2006, 24(10): 55-58.

BB A BR AR WL B S B R E S0 55 1 B O 1E
R[], REE T/ .2006, 24(10): 55-58.

[ 6] F&RR,EmMAR, BERAE, 5. 290 0 a5 1 55 1 W A1l
FHH 0], EESR ,2013(3) ; 55-61.

[ 7] Group of Thirty. Enhancing Financial Stability and
Resilience:  Macroprudential Policy, Tools, and
Systems for the Future[ M]. Washington D C: Group
of Thirty, 2010.

[ 8 ] Gibson M. Incorporating event risk into value-at-risk
[R]. Washington D C: Federal Reserve Board, 2001
FEDS Discussion Paper No. 2001-17.

[ 9] Jorion P. Value at Risk: The New Benchmark for
Controlling Market Risk[ M]. New York: McGraw-
Hill, 1997.

[10] Hsieh D A. Chaos and nonlinear dynamics:
Application to financial markets[ J]. The Journal of
Finance, 1991, 46(5). 1 839-1 877.

[11] Saita F. Value at Risk and Bank Capital Management:
Risk Adjusted Performances, Capital Management and
Capital Allocation Decision Making [ M ]. London:
Academic Press, 2010.

[12] Longin F M. From value at risk to stress testing: The

extreme value approach[J]. Journal of Banking &



% 3 4 M Z 2w XE Wk &35 H %0 -4 5l A 245

Finance, 2000, 24(7). 1 097-1 130.

[13] Longin F. The choice of the distribution of asset
returns: How extreme value theory can help? []J].
Journal of Banking &. Finance, 2005, 29(4).: 1 017-
1 035.

[14] Ouyang Zisheng, Gong Shuming. GPD model as a risk
management tool [ J]. The Theory and Practice of
Finance and Economics, 2005, 26(5) . 88-92.
BRBHBE A SEBEWT. ) SOA SR T A0 A BB . XU 45 3
TR MBI 5. 2005, 26(5): 88-92.

[15] Balkema A A, de Haan L. Residual life time at great
age[ J]. The Annals of Probability, 1974, 2 (5):
792-804.

[16] Pickands Il J. Statistical inference using extreme order

statistics[ J ]. The Annals of Statistics, 1975, 3(1):
119-131.

[17] Wang Chunfeng, Wan Haihui, Zhang Wei. The model
of market risk measurement: VaR []]. Journal of
Systems Engineering, 2000, 15(1): 67-75.

FHWE, JIENE, KAk &l XU R —
VaR[J]. RS LEEYR.2000, 15(1): 67-75.

[18] Hill B M. A simple general approach to inference about
the tail of a distribution[J]. The Annals of Statistics.,
1975: 1 163-1 174.

[19] Basel Committee on Banking Supervision. The Basel |l
Accord EB/OL]. [2013-08-01] http:// www. Basel-

iti-accord. com.

(L35 237 )

[ 2] Stulz R M, Williamson R. Identifying and quantifying
exposures [ R]. Columbus, OH: Fisher College of
Business, The Ohio State University, 1996: No.
96-14.

[ 3] Anna D M, Laurence ] M. Transaction versus
economic exposure; Which has greater cash flow
consequences? [J]. International Review of Economics
and Finance, 2003, 12.: 437-449,

[ 4] Adler M, Dumas B. Exposure to currency risk:

LT

Definition  and Financial

Management, 1984, 13: 41-50.

measurement

[ 5] Jorion P. The exchange rate exposure of U. S.
multinationals[ ] ]. Journal of Businesss 1990, 63: 331-
345.

[ 6 ] Fama E F, French K R. Multifactor explanations of
asset pricing anomalies[ J]. Journal of Finance, 1996,
51: 55-84.

[ 7] Levi M D. Exchange rates and the valuation of firms
[C]// Exchange Rates and Corporate Performance,
New York: Irwin, 1994 . 37-48.

[ 8] Marston R C. The effects of industry structure on

economic exposure[ ] . Journal of International Money

and Finance, 2001, 20. 149-164.

[ 9 ] Bodnar G M, Dumas B, Marston R C. Pass-through
and exposure [ J|. Journal of Finance, 2002, 57:
199-231.

[10] Chow E H, Chen H L. The determinants of foreign
exchange rate exposure: Evidence on Japanese firms
[J]. Pacific-Basin Finance Journal, 1998, 6:153-174.

[11] Gao T. Exchange rate movements and the profitability
of U. S. multinationals [ J]. Journal of International
Money and Finance, 2000, 19. 117-134.

[12] Ekholm K, Moxnes A, UlltveittMoe K H.
Manufacturing restructuring and the role of real
exchange rate shocks [ J]. Journal of International
Economics, 2012, 86:101-117.

[13] Doidge C, Griffin J, Williamson R. Measuring the
economic importance of exchange rate exposure[] ].
Journal of Empirical Finance, 2006, 13:550-576.

[14] Hutson E, Stevenson S. Openness, hedging incentives
and foreign exchange exposure: A firm-level multi-
country study [J]. Journal of International Business

Studies, 2010, 41: 105-122.



