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ABSTRACT

This paper investigates the pricing of the snowball note based on Hull-White
term structure model and Quadrature method. Snowball notes can be considered as
sophisticated inversing floating rate bonds with path-dependent coupons and
redemption right. Because of these complications, there are no accurate closed form
solutions for snowball notes. It is also difficult to develop an efficient numerical
pricing method. This study shows that the calculation of coupons for snowball notes
can be drastically simplified under Hull-White interest rate tree model. To further
reduce the distribution error, we combine Hull-White model with Quadrature method,
and then construct an efficient and accurate pricing method. Numerical simulations
using market data are provided as examples of applications for practitioners in the
industry.
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1+(0, +2*AR) 1+(o, +1*AR) 1+(0,, +0*AR)

3
+(Cy+Y_ (S, -, )-4AR)*F

k=1

o R S5At B 588 0 Bl BG,1,-0) %

B(3,1,-4)=min(p, *(B(4,2,0*)+F)*; +p,*(B(4,1 ,-5)+F)*; +p,*(B(4,0,-4)+F)* F)

1+(a, +2*AR) 1+(a, +1¥AR) 1+(a, +0*AR) "
+(c0+§ (S, -0, )-4ARY*F
e B
B(4,2,0%)=0*F, B(4,1,-5)=(C0+i(Sk-ak )-5AR)*F B(4,0,-4)=(C0+Z4: (S, -0, )-4AR)*F
per per

H ¥4 A min H# o R aREATRAESRA AT 5 @5 F i
FeyMA > S E R BEL TR F S5 ATRER S PUTHR D 4
FOBHARMES ABRAF MAEREAPITHIGR  AFHAA

H AR AACBFILE] (€, (5, -0,)4ARYF 2 @A B o BT IA X Tk 5L ZB A
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LZmAE -
(2) a%n 0%t

HEE 8 HBGDY a FN0* il REEIAFRE W EBFELHE
Bk A AA B PT E 3% 84 B @A B A max(0+8,-(a,+3AR) , 0)=0 (¥} & 2] 8 B5(4,3))

max(0+S,-(c,+2AR) , 0)=0 (¥} J& 2] & B5(4,2))  max(0+S,-(a,+1*AR) , 0)=0.003537 (¥} J& £ & £k
(4,1)) » BPAESAt €5 514 0% ~ 0% ~ 0.3537 %ty 2 @A % » 4B 9 - 45 0.3537%

R+ 3 (5,0, rKAR BT R, 0 B3R K FA-4.5371 0 B BT T SR PR 4Rk PO 4B

KE B4,1,-45371)40 8 10 -

o
[node 32)) [6° o
(6,09 | node (4,1)

4At 5At

B9: Ea%n 0 ey Fsiiig AR aflf X 4eees

SRAFR EZFHUE

Cwi@mHﬂ»'“'N%1ﬂ)

k=1

0.3537% —1 |B( 4, 1,-4.5371)

C0+24:(sk-ak)-5AR —— B(4,1,-5)

k=1

10: AAKHENTBEREFFRAM

p
i
B(4,1,-4.5371)= . B@.14)B (4’1’4'5 ) #(0.3537%-(C,+Y_ (S, -0, )»-5AR))+B(4,1,-5)
(Cot+Y (S -0, )-4AR)-(Cy+ Y (S, -a, )-5AR) k=t
Al
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B(3.2,09=min(p, *B(43.0% ———4p *B@2,09)—4p 5B(4,1 453N F
1+(a, +3*AR) 1+(a,, +2¥AR) 1+(a, +1*AR)

R bk (1) 8 (2) RIMeEE > TIAK &G IAA a A ABAE > # 5]

R AERTHREESRA  PTE A FERES -

~ JE A R @A k2 4% Hull-White % su#t

£ Hull-White ZH = TH W F —BHE TP > R+A)R () R EHE A

g

Hxl
I

AR (DAt © G R A A ERENE  RUAZ AR T BB Lk 4

—BerE At 0 AR RE A THAME > A REBAMBYTERESRRZAEZ
o FARKE > pERBEERCEEZ P ETBYESAE - R EHRAH R
EiE A0 B WP % — B L £ B 4 Hull-White % — P & o ALK @ iE 894

C°>

R UBHEIRR E S B B B AE § UBHA % AR Hull-White 3 = &
aR FH > BERATE AR A BE Y AR ERAEHEME -

(—)F — &
— MR =0 0 JRAE dR =-aR dtrodz [ A B A 8 P AT A E B 0 AR,
B e B e B A E > R A B G E (DAL R K THREFIE » R, & & 2
() E (i+1AUE N6 T REAI % > R Bp
R ..=R",+q=R" +5cv/At - R, . =R’ -q'=R’ -5cVAt

AR=VAUK ZA| R R - k BHIEREY - AT B = BHEMW E S Tt RITL2A

M4l q >AR = k>1/50 @ %o [B 11 A%
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i,j,max

56\/A_t

At
11: 35 % ustey i RN TRef F

{8.q" =50VAt R— & @4 AR B > FFUUE &' A B B5(L)) £ (+ DAt R K T 4

A FRIEHER TR B 0, BHEHBG)E (DA RN TREF R IERER 89

B BARARE G S F A4 —A(Recombine) » 4w 12 nf, > n, AKX TF

HTAR i AR

B 12 F|E L bR AR DT RA F

Jo SL AT AR R — IR B S P ATHE > w0 13
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R:m =0

B 13: £ M % uiTH
BB —HEEHA n 504 p.p,...p, AL HEGHEF BB R @+A)-R O Ik
WEAE A aR (DAt » B ERBCA N FERENE  RPF B ELEAE ERES

B ZEH B p,.p,...p, * BP

(n};+0.5)AR (0j-0.5AR (n;;+0-5)AR
* # #
| FarR) p,= [ FAR) - p,= [ F@R)
(n;-0.5)AR (n;-1.5)AR (n;;-0.5)AR
Yo & 14 -
1
2mo°At 7N
I
!r'll .I\II
P. Pnl Pi2 -+ P; p.% P
.-"/1 ~ AR%
] N
n AR (n+DAR - (;;-DAR ;AR

AR”~N(-a(AR)At , G°At)
14 1 RHE 86 26 G1j) oy o Bk &
AH Q)G A ARG EE [ AT RIFE p, 4D 0 B AR LB R A
N ABR M 0 ARJEAS B BE node(i,)) A AR NG j o BT MBS 0 B
& o i Hull-White #] 5 48 A1 &) 57 - 34 4 69 45 1% -
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(2% =&
] Hull-White = 7u#tey F Mk » BEE— A L BN £ o.,q,..0, ° F
HEBLER AN A R BAR EAEAR F) 69 A B8 2o sb @ T AA A £ UR L R 69 B 0k

P ESLT R

2. BEH
AHHHATH LR FOTRAMNFZREGMEA > B AAA TH LRE#
(Caplets) % %1 £ E Hull-White #8! 23 (a ~ o) » ZHEA AT 358 M &M #] F
B MR BHRAEF OB - 2% SHERLE - BALFGFHH FR
PRSI R EHAFEROBE -

- ERAUAFRYEFEH

PR BATHAT R TR A A R BRSO A6 LET8M A+ 5 84T
BRAEZOLBNEREFEAE FAANAT R A FITERBEETEREE
FE B —R o AT EANFERIFAN 0% IE B — B4 - F 1 Fh 2 BAECHMA
o F

[ 3% i=0~3
CC,+S )T i=4~39

HPETHES A

.- Ut EE
Ll4~7JE§41IZNHSlM}49L20~23‘24~27j28~31L32~35j36~69ﬁ:\\{ﬁhﬁm%a§
Si‘140%7 1.65% | 1.90% | 2.15% | 2.40% | 2.65% |2.90% |3.15% | 3.40% ‘@m%n

SEMAE B R EAS - BAFKAEM A —RBA B ATRHE AT

FBATR B ZFRABLEHFE BT REBLHEBEEE R -
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=B ERLA R LG R

(—) SEcAh3t

1. TR Fd
EME R

Ak

TIRAA R 2 G5 5 B 1 2006/3/1 - £HFEATEIH B 2016/3/1 -

&1 8200631 e+ Fuy% oAb %

MEHGHERRRHBTERZRAE D BRUGRERATRAT

BRGE) | REAE | MRCGE) | REAE | ARG | REME | 8MRGD) | REHFE
0.25 1.5160% | 2.75 1.9420% | 5.25 2.1466% | 7.75 2.3572%
0.5 1.5900% | 3 1.9678% | 5.5 2.1691% | 8 2.3744%
0.75 1.6505% | 3.25 1.9898% | 5.75 2.1918% | 8.25 2.3917%
1 1.7115% | 3.5 2.0118% | 6 2.2145% | 8.5 2.4090%
1.25 1.7497% | 3.75 2.0339% | 6.25 2.2372% | 8.75 2.4264%
1.5 1.7880% | 4 2.0561% | 6.5 2.2601% | 9 2.4439%
1.75 1.8264% | 4.25 2.0730% | 6.75 2.2830% ] 9.25 2.4614%
2 1.8649% | 4.5 2.0900% | 7 2.3059% 1 9.5 2.4790%
2.25 1.8905% | 4.75 2.1070% | 7.25 2.3230% | 9.75 2.4966%
2.5 1.9162% | 5 2.1241% | 7.5 2.3401% | 10 2.5143%

R EREGEEFF » BT A A BIAF) F Ao B A F 6y B4R R R %

F(t.T,.T,)=

R(t,T,)(T,-t)-R(t.T, (T, -t)

Tz 'Tl

v/ﬁ"_c}:l R(t,Tl) %E%‘Faﬂ t éﬂ%‘ﬁiﬁ T1 élj ?\E%’J%ﬁ ’ F(t’Tl,Tz) %%E%‘F‘ﬁ t ﬁﬁ%a%iélj H%‘F‘Eﬁ T1

ERFM T, e mBA R - (<T<T, -

2. K E Hull-White %5 2 $

A% E Hull-White 87 £ 3¢ 5 B ho F

23

— ~ A1 /A Black &) f1 7 35 7 # K453

M T 0F )

R 11754

#1 F Hull-White(1994) 32
R EF R F RN
A-eP+C gy s
M+A-B-CA%$H f1&1
# % A A &40 Matlab W2 &
# 0 M3 A=-0.01269 >
B=0.1475 » C=0.02761 >
SSE=3.418¢-006

R-square=0.9916 -




LREMEME = - RAF LR(Cap)EH 5 = ~ FIA &NFHRSSE)K 4 & il
HEFRE a~ A FKXEE o 0 1£4F Hull-White # A R4F 84 4] R T FRAG(E B0
TIFIEAE

B — = SR E R LR B AR A B RRA b BT £ ARAT 6
PR # (Caplets) % 8 Z A& (& 2) » R Black #4! (X 2) RFH&HMG
FREMEK  FoTHRAREERG EREM B THIMBE A AE— -
Z~ ZHomFE A% ER(Cap) B (& 3) flho— £ 58 BAE A 1.5% 84
FEM o HEHRAH025 F 05 540075 ey LR EHEEH4F -
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k2 waSEE B E M e ARG

B | B4 | Vol R | & # | Vol R | & # | Vol R | B4 | Vol
() | & B (%) | (F) | 1B WAR(%) | (5F) | & WE(%) | B | & AR (%)
025 | 1.5% | 8 025 |2.5% |8 0.25 [3.5% |8 025 | 45% |8

05 |15% |8 05 |25% |8 05 [35% |8 05 |45% |8

0.75 | 1.5% | 8 0.75 | 2.5% | 8 0.75 [ 3.5% | 8 0.75 | 45% | 8

1 1.5% | 8.538594 ] 1 2.5% | 8.360483 | 1 3.5% | 8.321068 | 1 45% | 8314355
125 | 1.5% | 9.065219 | 1.25 | 2.5% | 8.712955 | 1.25 | 3.5% | 8.635001 | 1.25 | 4.5% | 8.621724
15 | 1.5% | 9603813 | 1.5 | 2.5% | 9.073438 | 1.5 | 3.5% | 8956069 | 1.5 | 4.5% | 8.936078
175 | 1.5% | 10.14839 | 1.75 | 2.5% | 9.437926 | 1.75 | 3.5% | 9.280704 | 1.75 | 4.5% | 9.253926
2 1.5% | 11.1357 ]2 2.5% | 10.14639 | 2 3.5% | 9.837004 | 2 45% | 9.778085
2.25 [ 1.5% | 12.12301 | 2.25 | 2.5% | 10.85486 | 2.25 | 3.5% | 10.3933 | 2.25 | 4.5% | 10.30224
2.5 [ 15% | 13.08838 | 2.5 |2.5% | 11.54759 | 2.5 | 3.5% | 1093724 | 2.5 | 4.5% | 10.81475
275 | 1.5% | 14.07569 | 2.75 | 2.5% | 12.25605 | 2.75 | 3.5% | 11.49354 | 2.75 | 4.5% | 11.33891
3 1.5% | 14.81617 ] 3 2.5% | 1297623 | 3 3.5% | 12.06952 | 3 45% | 11.85515
3.25 | 1.5% | 15.55665 | 3.25 | 2.5% | 13.69641 | 3.25 | 3.5% | 12.6455 | 3.25 | 4.5% | 12.37139
35 [ 1.5% | 1629713 | 3.5 | 2.5% | 14.41659 | 3.5 | 3.5% | 1322149 | 3.5 | 4.5% | 12.88762
375 | 1.5% | 17.02116 | 3.75 | 2.5% | 15.12076 | 3.75 | 3.5% | 13.78467 | 3.75 | 4.5% | 13.39239

BHRAOR T B ERAT
%3 H Black 2 XFEA R ERZBASEH

B | R R4 | BRe | B4 | Be | B4 | Be

FR | 18 1B M| 18 1B M| 18 1B M| 18 1B

1 | 1.5% |0.0020879 |1 |25% | 3.41E-09 1 |35% |0 1 |45% |0

2 | 1.5% | 0.00716633 | 2 | 2.5% | 4.79E-05 2 |3.5% | 5.79E-09 2 | 45% | 9.23E-14
3 | 1.5% | 0.0136686 |3 |2.5% | 0.000555042 | 3 | 3.5% | 6.41E-06 3 | 4.5% | 4.83E-08
4 | 1.5% | 00215128 |4 |25% | 000216609 |4 |3.5% | 0.000135513 | 4 | 4.5% | 7.76E-06
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FEZFBAAALREETRA-—BEELEFFHEOBFR(AKE A) &T
A A Hull-White B @R EHEHFFH AR ORFELREMBE > BAAF
ZH R FE LR - MmiEER SSE ik REEERFB/ERGTFF EZ 0B
RARBHEEFRE a BA KK E o B

min SSE=min ZZ":(Uki V)
’ ? k i=l
ke {1.5%,2.5%,3.5%,4.5%)
H ¥ U, & Black A E ey 354 £ EFR(Cap)E 4 V, & Hull-White 42 %) g4 £
REMREN K BARYOE®R nAAEERGTIHE -

SR E a Z7 0014485 Fvo EH 0.004596 > 135 & SSE A

7.80133B-005 » 4n % 4 $1[ 15 > % 12(0.014485,0.004596) 4% % Hull-White %) &4

%#(a, o)
% 4 /A Hull-White X3P # & FRZ RAEH

#mlAas|nse ml Ay s 0| AR mlAaa|ne
mo| & | Mm% B & | B mo| & | E% mo| & | B
1 | 15% 0002331 |1 |25% [3.20E-05]1 |35% | 6.50E-09 |1 |45% | 4.96E-15
2 | 15% | 0.007852 |2 |2.5% | 0.000599 |2 |3.5% | 8.94E-06 |2 |45% | 1.79E-08
3 | 15% | 0.01489 |3 |25% | 0.002012 |3 |35% |9.27E-05]3 |45% | 1.24E-06
4 |15% [0.023215)4 |25% | 0.00435 |4 |3.5% |0.000373 |4 |45% | 1.32E-05
{ a, sigma)=( 0014485, 0.004596 )

- _ — o _

009

£ oo

%o.ﬂs

B 004

o _

0.01 i

3 4 5 T 10
FIWHEE)
15 : Hull-White % 7 g2 Black 2 &, ¢4 4] & F [RIE 4%
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(=) FHEXR

FIR % 58 69 B ik AR A R ERATAE ST & Hull-White #27 428 5T K
#3547 B (2006/3/1) 6y FERAA] R By iF K84 (B o) Wk 5 Aion > AMAE
A 2007/3/1 e FEA] F dh S AR E W B 1002 (B 4 bh) $LAAFe 2 EA &
3.345% 09 ok - KAFEHRAF R EEHFEHBEHE (Boh) Wk 6 AT -

%5 4478 (2006/3/1) 8 TRk A E AP,

e B, R BT J

— ﬁgﬁﬂgz A A, (FFE) A }

T
FAT MM R (%) -
Hull-White | A-THE & | THO®E | T 8B 914
(@3E-7T 8k & B3k AR &)
Bk & BHRAESH | KEEH k- gt
[ TR w TR FH
=V 113.901 88.0214 25.8796 13.6087
FL UK} 116.566 88.1891 28.3769 13.3927
N )
b - (el 1T EiRE )
b & 3k 45 KT -« — =
f{ 6 2007/3/1 éﬁ%‘ﬁ"i1ﬁ ‘771-‘ JF'TE 7777777777777777777 - {gﬁiﬁﬂ/‘: mErh {7IE: BATR }
BAT AR 00 B % (%) :

Hull-White | A T#we | THww | T 5% 2 4% ls: 4 5 #tfr 8
(@ 3A-"T B B B A %) (2006/3/1) o s 1k 53F
pkas | Emwsr |soms | nerw i
| T BHRAE & -
e 143.403 98.0057 453973 2.034882
LA 147.956 993724 | 485836 0.631564
. L b e % o o L M &6 200731 ey T3k
ZHRURAF RO TRARZRF BRAT AT SRR RIT RS - YR
B 1R
1BIEH £38 > ENREHALLE OTC T3[R G > THERABRARTH > AEHHILER
oM RAR TG AE L RN MR ITATA R AR BB
At S IE A A o £ 2007/3/1 BF > = JUA 8 L T A 8 3718 45 52(98.0057, 99.3724)
Bl AR T353R (100.2) » TIFR HBARAMEF » KFPFBH A ER P LL2EH -
_ . 7| TR
= SR, A

RBATR BRIV E RO ZORE TN FRLHEGHAFEROBE -

27



(D)EHE c HERV AR BHRUBE
Snowball Price vs. Volatility of Hull-White Model

callable contract = = -noncallable contract |
9 -
18 r
16 .
14 CeeemT T
12t . ’
N et
08
0.6
04
0.2
0
0.0001 00011  0.0021  0.0031 00041 00051 00061 00071 00061 00091 0.0101
Volatility

16 %EHEHEXAEHFBEXRYDE
WL — B A EEFRES 05%  EAMEFRXA
r(t)=0.02363-0.0073 14*exp (-1.316%t) »

HE 16 Tao o FEREHEAD  AHRBEHETED - FRIEAK  KEF
€73

Price

R A 155 RABMRAKE > THERBKE  EAFAL R FZEEA
R AEAEGIIS EHEAESE > SRBATOANE  2EAZ@AFH
A T IR 0% f 4 2ORABhn @ EAF M SR B E LI - HF B AR SR A MA 5
EH R BIBRF LT » BATRAE A RS R 5  e R A EEEE LA AT
DB EALIg AR K ©

(DFFEE TR E a HERBVGFBRITE

Enowball Price without Redemption Article
Face Value= $1, Mean Reversion(a)={0.1,0.15,0.2}

—r—a=(.1 —k—a=(.15% - - a=0.2

215
195
175 |

1.55

Price

115

0.95

0.75
0.005 0006 0007 0008 0009 001 0011 0012 0013 0014 0015
Volatility of Hull-White Model

171 A EREFRE a HERAEHFEROBE
mEA— B FRGHEREA01015802 RAMHEFEKX S
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1(t)=0.02363-0.007314*exp (-1.316%t) o
EE 17 T4 HARTHEAHERDES  FAERDHRE a BN F5

BEEAD - asoh  REMEER ST > FE2—RBMA eRFHA £
RAFHARE  BEHE BB BEBAE R SR BHNE  BHRR T
Bl R ER Lt RX > gHEASZHE  —HRBAZGFARE TR
0% » FT AR HBRRGRRTHE  SRmF R4 B REEEFEGFRE a
aAaR -

(2)EEAEZHERAGHBERAODE

non-redeemable snowball ¢high rate) ‘

" 4 - redeemable snowball (high rate)

0.525

052 r

0.515

Snowball Price

051

0505

0.5
0005 0.006 0007 0008 0009 001 0011 0012 0013 0014 0.015

Volatility of Hull-White Model

B 18 F AU BHU GRS HE
WAL — B A EWFRES 0.1 TAEAEF XS r()=0.08
-0.05*exp (-0.18%*t) °

H 18 5% AR ARBR I FHE LA G RDAER
15 SEERRAT WA R AT B MR AR RIS B A - 2 R BB R o K
AIAIF A A T A SIS (R 2 @A S0 BT R AT R EHR A HOR
TR B A EAERS -

19 R REM Gy A R eheg * —FH bA - R T~ URFAAERE

FofER R HEA AN BB LR NABRAA R TG K 7)) 8

1% B matlab 2% % $ Spline P9 £ 7k K45 78 ] % ¢ 4 (yield curve) o
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;{ il

Yield Curve /{ b B

‘ © 2006/5/12 M 2007/3/2 * 2007/8/3 = = ® 2006/5/12 Spline == == 2007/3/2 Spline === 2007/8/3 Spline /

)

54 T T T T T T T T T //‘
531 _ ,"‘f
5.2! tanns® // !
51*“. .-l-----.'I-..--II"'."'.--‘-.-. 7 /’/ |
% 5 "“:.-...-"“--..--- - <
@g"
248
47
46
45
44
B 19 : REIMRES A dhip
%7 AEMEHERNMEBAFEEH
HATE 9 2006/5/12 2007/3/2 2007/8/3 - { AR
—18 A 4.64 5.3 494 R
Z18A 485 5.12 4.85
<18 A 5 5.07 491
—% 5 4.9 4.76
RS 5.01 4.56 4.46
=% 5.03 4.48 4.45
A 5.08 4.46 4.52
SEY-3 5.12 4.47 4.59
+4 5.19 452 471
R R ¢ 2 Bl A SR hitp://www.ustreas.gov/
R AL ek
Bk LR LR KW BATRAT TR R G AF  RTERAES A
77777777777777777777777777777777777777777777777777777777777777 (st
i ‘ 4~7 8~11 12~15 ‘ 16~19 | 20~23 ‘ 24~27 ‘ 28~31 ‘ 32~35 ‘ 36~69
S, 2.80% | 3.30% | 3.80% | 4.30% | 4.80% | 5.30% | 5.80% | 6.30% | 6.80%

RERAMIFREAT AP ERZHERGHRERE  HASGETHES, »

BT AR A R R TRAFRGBE -
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A wEb: U HEEE, (R 1R
T

ES MR NCE) VL GIES L s Sl e Sini e
************* (e @ )
A% ¢h 4 B ¥ 2006/5/12 2007/3/2 2007/8/3 © U )
T 8% w6 TR AR A 67.5514 75.2909 73.1753
AT B ) o TR AR 5 81.3945 108.953 97.8975

A T 2 F )

BN ERAE FA RES eyt o 7R F dh S35 4% & 5(2006/5/12) 6 15 % AR

> BARFN A F R $5(2007/8/3) oA 35 4 T 4(2007/3/2) Y R AR 48 - X B 5 A

FHRARBAOR L  BEHOANEASEFTRAELNE @ALLEIK > AT

2007/8/3 2z T3k A4k HAR #ART 2007/3/2 15 4 -

_(m) S H EHRUAFERABE

redeemable snowball = = = =non-redeemable snowball

Snowball price
(=]
oo

WAL — B4 AR ERE S 0.014485 > &8 % 0.004596

T AH % 12 X 4 r(H)=0.02363-0.007314%exp (-1.316%t) o
. {ﬂﬁﬂﬁ?— 19

HPRBEARTHREREFOES -

¥
oF
%

A X %4 Hull-White #] Z A fo K AL R E — B H 2 EPE TRUBFH
3 ) B AR B3R £ 09 vk o A B B4 Hull-White £ &8t T ZakAME F A4
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B EATRIMAZEBHFEETRER +KAR % 0 REE - SEHMF B KA
B ERIZAE R 2 aA R E - sbsh o AU K @ H K L Hull-White #] %
BEF o DR 5 BLR £ o AXRB UK EEATEATHERAEFR AT EET R
B ER AR S Mo A ke B RA FEE TR RS AR EAAGEE B
RIBTEARRG > MEBPEANATARABG o AR SH—BF B RITHE
Bt AT ANE R BEE RS FEF L AFRRE LM
TATHEAME M F AP R SR HRRER R FTHR G BTRERE

H B okt A o
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E & #2007 > &4 Hull-White #] F # AR K @HLFREHRUAS > REBRS

BT & R T PTAR L3R X o

#&#& > 2007 > - £A Hull-White 48 #8208 TR UM 5> RBARHHLBAR

P AR 33 X -
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