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Abstract: Domain-Specific Language (DSLs) allow solutions to be expressed with the vocabulary of, and
at the level of the problem domain. Consequently, domain experts might communicate with the software
developers in a more effective manner. Development of OTC derivatives trade management systems in finan-
cial institutions is the domain that embody communication problems among domain experts and software
developers. Characteristically, OTC derivatives deals with a wide variety of complex products, and requires
high degree of expertise and know-how, leading to frequent communication problems between domain experts
and software developers. In this paper, To improve communication between domain expert and software de-
velopers, We designed and developed Derivative Definition Language, a DSL for development of derivatives
trade management systems. The language allows business users to understand DSL programs. We have
evaluated descriptive ability of the language through reviews by the domain experts. The result was that the
language covers all of the products which they encounter in the current system. We have also evaluated the
readability of its programs. The results have shown that readability of its program is quite comparable to,
and in some aspects even better than, the term sheet currently used to describe real products. From these
results, We conclude that improvement in development productivity could be expected using the Derivative
Definition Language.

Keywords: Domain Specific Language (DSL), OTC derivatives

1

AR C Y A AR

Graduate School of Business Sciences, University of LTD.
Tsukuba, Bunkyo, Tokyo 112-0012, Japan a)  ymatsu@isid.co.jp
B, #AStEBEEERY -2 b)  kuno@gssm.otsuka.tsukuba.ac.jp

© 2013 Information Processing Society of Japan

Presently with Information Services International-Dentsu,

10



IEMMIPFSHYEE 075324 Vol.6 No.d 10-26 (Dec. 2013)

1. FU®IC

1.1 KA1 4 ESEE

KA A Y4555 (Domain Specific-Language : DSL)
&, BEOHHBOATORMA LI LIEEXRET S 2
ET, U777 3 Y VTS L WEEL,
LY BRI AR 2 (1), DSL #FIH T 5374 2
Jy MEIRD2DOTH 5.

(1) FAA VEMRERFEEDII 2=r—2 3 Y iE
(2) ¥ AT sBFAEEEOR B

BRI 7 AT LRSI EBARSARTRKTDH B A,
FEHHBEFO P AL VEMERE D AT LT L5
BEHECOBTRHHBPRLL-OMBENLEII 2= —
Ta vl 2], EEOF v v TSN T F RS
ALY, BEICRSTFRIFEI 5720575 EOR
DL AT REMEN S 5. #Y) 7% DSL OFIHIC LY, Fx
A VEMEPT— FELREHMCTE L L) 2L, a—
FRLIR % 5 & L CRA%®E & 3R ICHEEDMT 2, RiRto
MEOBERASHFES 5.

T, WH70 77 IV 78iBc Ly, B EEE R
DR AL Y ORMERREIT- 728, 2— Fidlkd K& <
MDD TH Y, ZORE, FEI R MOMEALH
BOMTAMEZ ) L9\, @874 DSL OFIHIZ LY, a—
N OREE R FR A AR 2 UL, ATRC ORI b B
nas.

DSL OFIHICIE, AU Y hb Db,

(L) FE AL YO OFREELHFEL T AEnT &
PHEETHY, 2O%E, FHICHET 2LENH 5.

(2) DSL Fil%t%, SbEREDBINCLUEE % ERFI A P A
DETHD.

(3)FFE R AL YOO FfEE T TIZHEL TV A%
FHiE, INTHAHD, FEHIAANPLEE 15,
DSL &, S 2 OFM SN TE 7%, RN RN S
BAThb s L9 12572013 90 £ 15 TH 5 [1).
FAEIE, THA R (3], [4], AR 3], 5], BLO
ek 7 B AL Y ~O@FHAEB (6], [7], 8] 2 EI2oWT, %
CORMBAMRAPERNTRZLANAVTEERINTETSE

D, IANMIETLZTA) v MR ENDDH 5.

1.2 OTCFYUNF1 7

SRIPEEI TG | & A SR OO 1 212 OTC 7
DNT A THH L. FTUNT 1 7L, ReESE, JE
BB EOEMBERENN—R (FEELMES) &L, BE
FE DA LHRAE IS X o THIXTIIC Z DAiFEATHE S b &
B OBIMRTH L. TINT 14 7, FEEDIFEIZH
7 BAMKEASEY ) A 2 & S 5 720 IR SN2 TH
B, —EOTVINT 4 T, TTARSHE Y EBICIREE
LTWARLTHRGITE, PhwFrEE& THlls % 5

© 2013 Information Processing Society of Japan

TEALTEEMESH L L2b, BHERNTHHINS.
FUNT 4 TEGOWBNZB VT, BHIFEz 3§12,
FEECYFH DA CHEBER MR SRR E a2 L TIEIT
5H0D% OTC FUNT 4 7T LR, B S&MR7EE ik
AREHEAL S NG e E i & 13 BRI, OTC Tl
FTHYHEEL S ZAET IS &MF % FHRIEFRTRET
HY, EBICEHELREMIHE S NI EhTws, F72,
OTC T U /NT 1 7Tiaahid, HWELEO 5720, LW
SR BRI E T EOHKIM e 2 LT H B

1.3 OTCTFUNT 1 TG 2 &R 31BR T L

SRR TR BRI O SFHEIERLRBLE 2 &, £
R 70 ZAZRITO0I, Y AT LE2HHT 5.
OTC T /NT 4 7TlE, % =— Xt L CTHZICH
PR BIE SN D 7280, TEHT AT L OUAEH AT 12 L
Frhh, Lz T, OTC 7TUNT 4 7O, & %
T 1EHY A5 1%, REICRE HEBMICHIBTE 3
CZENLEINDD, FHIIELTOREDD 5.

o ¥EBOHMMDE O, EHHLE DS FHIEEHY

BB O I AR ATEDTHE L.
o TEMMFFIEDTEMET, SRR ICHIDALE RO,
O— FENELERRTur I8 % 5,
TVINT A4 THGNEERIEH O T H IR ICH M & .
HAD E R EREEICB VT, ¥ A7 AR~
FICELL TITbN A 720, GRBKEOEBGHLE L 2 A
T LR LE L OMICKE LA Y v 70EL D, Z
DHFEF v v 70, WHLEHOII 22— a2l
EL, BHOLEMRmET#HL LTS, /2, OTCT
YINT 4 TSI 2 D B 720, SRk St A
ENTBY, BUNBEIHEMETH L. T0720, WEI¥ES
WA FEATT 707 T 0, HHETT— FilkEs % <
%A, TNLOERIE, BRI AT LAOMEB X UHEE
EWRTZ2H 7257,
CORER, —EMOEMBETIX, WM TEaICIEY A
FaLET, ALy FY— b AT L CHG 5z &
LTWwaabdb. THI2IE, ROMEDXD 5.
o F—HNATL Yy KV —bDT 7 A NVEITHEL,
HAHY 75 55 B2 STR

o TEEDHBNLAHE L  /EERDE A,

o FEENL V-0, AJJIARMEERNE LD IR
L= 3 )V A7 D5E,

07 FEOMFRER G X 5212, 20X ks
MM S MRS, B4 2B R BRI E AN ED 5T B
D, TEHY AT LOALARD SN T W5 [9]. SRR A
WY AT DI EER L TW L2121, BsmEB
L OEEROMESLETH 5.

11



IEMMIPFSHYEE 075324 Vol.6 No.d 10-26 (Dec. 2013)

1.4 DSL T & 3B/

OTC 7 /N7 4 THWHIE Y 27 LSBT 5 Ak
Xy 7OMEE, 70773 07 EERHRSRENEE
FAAL VEFIFEELTBLY, AT vy 70wkt 22
BEEICADETVWAEZ LICI DOERDEH L. Furss
IVITEENDSL E LT RKAL VEGOHGRE AT
TEREEIN TV, DT 2 5% 0 T ELOMEL R
MTELWEEELS 5.

o T T ANPMEICHIMLTE S,

o ¥WHLE N T — FEiik, EXENELHMTES.

B A A VHIE %28 % L~V TSl & g, e
Fhex OFMEZ R L, R - FE2RABRTE 5700,
4 ORI T 2 EERLHIRTE 5. T2, BEOWE
mECTOIBILL RS L R D0, BB OIEE
wEOHIRTE 5.

F72, FAAL VEHMROBNYAR DS HEHTI— FER
WTENE, EBHLED - FERANELZHMTE,
CORBIZED, VAT LT O AIIBIT 5 EFHY
BERRHELEOHM#BE Yy FICE VAT AT I 2
F—arOMEEROETHRATE 5.

o DSL #ZfEsk 7 = — A THHT 5 2 LT, fhhkzE

D IEREER FEAEERN LI CE 5.
o EBMHLENTO ST LIANEREL Y2 —F5ZLT,
F%s 70t 2D R VERCORBAH TS 5.

K7 TIE FELO&E 212320 %, DSLICL 5 OTC 7Y
INT 4 TR IVER Y AT L O iE SR Ie B S A v B o
WREMEABEIET 5. RO HMIERD 2 5 TH 5.

(1) OTC U NT 4 TOMGIEH Y AT LD Z HIY
E L7, HrLwDSL #5583 5.
(2) BA%E L7z DSL DA% 5§ 5.

DSL OFZIZB VT, KD 2 HEiiliskie & L7-.

=AM
M - 8% OTC U NT 4 TR DRl 247 2,
T AT L DOWLELRENEHTE L2 L.

RPOHEHEOBHVERITZ, T ) ATHED
RERPC OB B T L.

1.5 AWM DB

PUF 28T, €@ F X 4 > o DSL IZB¥ 5 BEse %
AL, AWFEOMED T % HMEICT 5. 3 8 TIEANZE
? DSL CTReabxd % & 3 2 #PHOMET %217 o 714, ML
O EREZ M T 5. ATETIE T NT 1 T e
DSL Oiklh & F2¥IZOW Tk, 5 2 THIS L7 DSL ®
FHE IOV THE T 5. RKERIC 6 BTHHROMEL R,
TETIEOEIT.

© 2013 Information Processing Society of Japan

2. FEEMZR

van Deursen 513, DSL &+ 73 =27 MRR 7L — 4
T =27 DOREDENIIONTHEX AT - 72 [10]. ZDH
T, XA VELSFEE RISLA OFI3S - FIFIC LY, &)
RTVNT 4 TITBIT BEEE Y AT LI O RIS ERE
A ELAZ E%BRT WA, RISLA X, #5250
MeesPierson {17 & Capgemini L2536 CHIZE L, £&F%
BmOMNGEREZ IR N A A L LTWw5h, MeesPierson
${1T1 COBOL CEEINIBAFDOTA 7T VM Fi- T
BV, RISLA TRtk ENZREmERTH Y 7 L1, €O
7477 %FHT5COBOL V—Aa—F &5 5.
RISLA % H\CHig s B %6 217 - 7245 %, COBOL X— X
DRSS & LT, sFIeiEAs 6 7 A 25 2, 3 B ICEHE
ENTz. F72, EBIF 28— ML ARESETRD T RE &
%), FEENEOBREDPED o7, ZOMETIE, &
ARG OB S 2 xR & L7z DSL I & A B A 1 1n)
FOWREEDIRENTWEDS, OTC TUINT 4 TIZBIT
B &9 MLV ORLIB T REE ICIZE R I N TV,

Jones H 1%, TUNT 4 THEIOR\ KIS D200
XA — YL BBEIE R Haskell I2X D EFRL, a2~
Vot — % A G720 — N2 X0 505 st
AT FER L2 (1], SO ERSEE, BRI
FIEE Y TN BB OMEE TERITE S &\ ) HEr
Db L, I L72T) I T4 T RIT Y ELA =Y DHERIC
IV a R =Y R ERT DB EN) FLETTHA ~
ENTWAE., ZOMEIZBWTIE, BENSEOREN
MTZET, PEOT)IT 4T - arELR—F RlAE
bR TEELEYERHTXLWEEIIREINTVS, 72
72U, DSLOEELFETH LD 71T T LD HEICDO W
TUZEH S LTV 2w,

Frankau 5 &, Ko ¥ V' F v 7 - TUNT 4 TR
iha £ 5 720 ONES DSL-FPF (The Functional Pay-
out Framework) % BJ%#55E Haskell THIZE L, &Rk
B Barclays Capital THH L 725612V THE L T»
% [12]. Barclays Capital Ti&, fit3k, #HidmOxFInIZB
WA 7 ) T REHEAHE L T/, Ffko g —
N2l b Lk T 2 LENH 5% L, HEPIENFETH -
7z. FPF OFIAIL, BAFEHIRMEIRICK Z 28)R05H o7z L
MRTVE. ZOWFRIE, EROSRIFEETHHE ST
5T M, BT MbRLBTREZ SN S NS, L
L, I— FOWHEKEM LI FPFOHME ShTBHY, 1]
PRI S AT b TV,

ERLN XA BT A DSL OFATIIREZ I L 725 D
3 1 1Z/RT. van Deursen © ONFFEIIHEHE 2 75 5~ D
HHIZOWTRFEIITdH 5. RISLA SREDFEMNIL AR &
nTwwnhs, RSO EREZFH L72rbmse,
RSN F T v 24 72 a LIE R 72 & e

12



IEMMIPFSHYEE 075324 Vol.6 No.d 10-26 (Dec. 2013)

R 1SRN XA UICBT B BES O RE
Table 1 Related works on DSLs for financial domain.
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Fig. 1 Trade lifecycle of european forex option.
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Table 3 Exotic options.
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3.7 #EML OTC FUNT 4 TESEADIRIE

OTC TYUNT 4 THMmOWT, [HEE]| [ZF%F v
oA Tvar| [ RAFT7EEE] [Fvyyvaya—-
47 DAODY ) OTRNIEOM G 2B L 72, OTC
FUNT 4 TOEMMEL, T 4O0EFELZFOMEEIC
LB L VR A, AT, Lk 400 [T
ML EZE 2R TE L2 TR L, HHELRRERND
ine LT, ERERrBREHMAGHLE TR S N2/ Mm% &
BHTE2b0E7 5,

3.8 AIFTMDIEET
OTC 7 NT 4 7TEpEgmiG [ TIE, WHmoNELH
WGEHEETH L2 — 20— ML VEE &35 - AEk
Axtr). WENZOWT, #0¥—Ly— b2 RAHZ LT,
SR ONKEEZIBIBTE L, ¥—L 3 —FDT7+—< v
FRIHESHTVELDTIE AL, SRBEI L ICRES
505, \RIZFABEORRIER & o T0d. EBHELFL,
¥ — Ly — FOFRRIZIENTW S 720, K72 T DSL @
WEPEOIEE LTY —2 Y — FEFHT A, EBIZEG
THHEINZY -2 —FOBIEE 2 IT/RT.
7 — Ly — MULROEED D 5.
o SIS, WHHKEZOME (NE) Ewvw) iz X
D, E5EFESTRESINTNS,
o BIUMLHONEDOIIRIL, HHELRLHOLE, B
SETREESNS. T2, SEAIEIIEHREN W X
VA TERING.
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‘We are pleased to provide summary terms and conditions under which you have issued a
10 year Lifetime Cap Inverse Floater MTN, to be issued under the h Bank
N.V. USD20,000,000,000 Debt Issuance Programme dated 4 September, 2003.

Together with the associated swap transaction, the issue will provide the Issuer with a
cost of funds (excluding expenses) of 6 month USD LIBOR minus 0.15% per annum,
as outlined more fully below.

Final Terms and Conditions of the MTN

Issuer: N Bank N.V.
Dealer: N Bank N.V.
Principal Amount: USD 6,700,000

ISIN: X

Trade Date: 7™ November 2003.
Payment Date: 14" November 2003.

Maturity Date: 14" November 2013.
Issue Price: 97.50% of Par.
Net Proceeds: USD 6,532,500.

Redemption Price: 100.00% of Par.
Coupon: Year 1: 8.00%;
Year 2-10: {10.00% - 2 x 6mSL In Arrears};

Coupons are payable semi annually in arrear on a 30/360
(unadjusted) day basis, and subject to a Mininimum of 0.00%
and a Lifetime Cap as defined below.

2 Y—Lv— OBl (HHp)
Fig. 2 Example term sheet.

o FHIFGEHOKTHHONELBIIB VT, MoHH»S
HWENLLGEDTH L.

o HMHFENHM SN, ZOMGEIC N XA YEADOWEY
BRI E END T — AN D 5.

o BMMOEARN L ANV M, B E R T HEICX
NEDOLNLID, HitEN e wr —ZA93H 5.

B 2 OFITIE, B IH (Trade Date), JoA4%H (Principal
Amount), FAFHi#S (Issue Price) &WHIHHIZEFR I N
TWEY, [HGHICTEARSH « BATMiE 2 349 | v
ANXRY MIPFREN TV, T4 XY ME, MTN &
WM TERINDZOTH 5.

Z— LY — NI OTC FVUNTF 4 TRSIE | %47 ) 48l
B EZOBBICLIVFIHEINESDTHED, VAT L
BZICBWTh, SR E Y AT ANV FORMT
HEEZFIT A 7201ICFH SN 5.

4. FYUNT 1 TEATESE DSL OFEE

4.1 EEHE

KGO R TH 5 7)) 8T 1 TG ESR DSL 13, DL

TOFEHIZHED VTR L.

FTUNT ¢ JEREMATO 7O T LR :
WHTa 753y 7rSHEICLLIHHRY AT L ORET
&, BEEHMICT O T AR GET D2 LT
HD. LhHrLTar T LO0FITNEO IR % R
T 5720, AENIEEBHNE L > TOM I ERE
L, BdhEACRlald 5.
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DsL
BREE | macs
—_—
Ea=e N

avIAIL

FURF1+ T
AR ERDSL
aAVIRTS

FUNT 1« TBGEIEEY X T L

3 T UNT 4 TEnnE sk DSL OFEME
Fig. 3 Architecture of derivative definition DSL.
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REZOMEE THEMLHmE ERT L.

4.2 EEOBER
RIFFECHI%E L7z DSL OE#EBBI A 3 1R,
FEEL, RO2ODEG ISR 5.

o TUINT A TRSEILE TV
o TUNT 4 TimhEF DSL I 284 7
FUNT 4 THEREIDE TV, BEIERY AT L0

BBEEET LA TV 27 MRAIZL—LT =2 THY, F

Tz MEOBBATICEDSER S TV =27 b O

PHRLAEGD S B T ET, B - ZRLEMD IO ORKEEY

FEHT L. DSL 2281 JREMOESWRRE A&

L, MIGEFNVOF 7Y =7 MR A LM 2479

I— FEAEKTA. Fowler [15] 1&, 2O &9 Lt T IV

& DSL OMERTIZL Y, HEILEIES THREO S

LR EAT) L OFEERFEL T A,

4.3 TUNT 1« JEREICETIVOELE

KIFZECTHIE L7727 /N T 4 TR asIs € 7)) O M
23R 5 IIRT. B 4 [ 3AKRIG O Mm% [T 7V THEHE
L7zBICTH b, TUNT 4 Tiand [22H45%mE] &, BBl
FTATHAZNVTIETL [AXRVE] L) 200
FCTETMETE S, BENGITIERHFHLELT, T
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RS TUNT A TEEHIEE 7L OB

Table 5 Size of derivative adaptive model.

HHH NZE

Java 7 7 AL 110 7 7 A

W — N1T¥ 5,153 17 (EITTDA)
B FS I 61 H (% 180 W¢R)

FUNT 4 TG BREY AT L
create () Instrument
—
Creator
|
| new instance

fmm— e L o
! v ;
perform ( ): Instrument Instrument Notional 1
f <Forex> Terms <1,000> |
1 1
1 1
| Price i
| <98> '
H Event Event E
| <JPYPay> || <USDRcv> Currency !
i <USD/JPY> |

1
1 1
1
E Calculator Calculator Calendar H
''|  <Payoff> <Payoffs> <TKY> |
1
! !
! i
E FUNT 1 TEBEEETI !
_________________________________________ 1

4 FUINT 4 TRGEILGTE TV

Fig. 4 Derivative adaptive model.
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L. FUNT A TEMBEIEETLTIR, SORYEHEE
[InstrumentTerms] 4 7Y =27 b CHREFT S, T4 Y
MELTIE, »5EROGHEIIL) AN b e, B
WBEOAEHEL - N CME LS ZZITMA A XY S
Hh. TVNT A THMBILETVTIE, TOIXNY bE
[Event] #7327 hCHL, Event #7377 M, #
DA AT [Caleulator] 7Y =7 FOBHEAHEFFT
% . Calculator (ZALHEZ L \ZHEBDFEEN D 5.

WHERL Y A7 J2B VT LW xied 2 581,
WimEFR 7077 4L LT, [InstrumentCreator| 27 J A
BEBES L. DU T AD create AV v KOWT, Event
% Calculator 7 77 27 bDA VA%V A%AER L, i
DF 7T x7 MalAaGHE T Instrument 472 =7 b
ERTHTUTT L ERIRT A,

BB Y AT LT Om % # IR LA B8 % 17 ) ¥
&, RO InstrumentCreator 7 7 A D create A Y v
FZIEOH$ 2 & C, Instrument 7Y =7 2§ 5.
CORBNIOoOVTHFy vy a 70 —F— ¥y D—ExEE
LA, A L 72 Instrument 4 7Y = 7 b @ perform
Ay FEIFUHTZ LT, MKEZD Calculator 7 7
VI DAYy FPFEFEIN, ToIDPEREIND.

T UNT A4 TR EFE DSL 2 284 1%, 2O Instru-
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BEIEEYRTA WaIF—%
zaxhk R BHFY—ER

77V —vav — mmmmm—mmmm
o TFUNTaT :
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— BGEFIV 1 DsL N
'
[ 5|4 ALAP create(] rrE— IEN DSIT
e | creator ~——1 | Script
| - 1] _J

Q0BLIBIU| 2OINBS

ANV NBR FBRAPI

|
|

|

|

B 1

e <Instance> |
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|

|

|
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Fig. 5 Example of system architecture using adaptive model.
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4.5 TYUNT 4 JERESE DSL 32 /31 T DRE
KREFFETIITFEMN 2 BE L2720, SO SELIER
AB%T AYME DSL[1] 28R L, 2251 T OEREICIR
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K6 TVNTATHEMmER DSL 281 T OHEUE
Table 6 Size of derivative definition DSL compiler.

HH N7

XFEF (SableCC) 1% 253 17
R (Java) 175K 2,982 17 (FATATDOA)
B FE I #2H (%60 )

DEW T 5. SableCC I RDOFFE Z FHiD.

o JIFE Visitor /3% — V2 X A, BEIFWE &/ S— D45k
o HARFEONF % 70U 7T Lt i fli vl g

A7l HARZEZR IZH W T W WS, IEErIc B
E o TG AIIMIDTTRE T H 5.

DSL OB, EAKEDOHLETVE ZNEHHT S
SERlR A ERE L 7tk, 3 T COR LAKEED S EHEAME
FUREIC % 5 ETHEIGET IV ESHELBRZIIEL TV B
TERBLZ. K6 12T 234 FOHM LR ZRT.

4.6 TUNT 1 JE&ATERE DSL Otk A&
4.6.1 TUNT 1 TEREETAT T LDEK
FUYNT 4 TRSEFR DSL IC L ARMER T TS T A
EROBELETHER SN,

o TUJTTILES

o FHHHEFR
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Tur I LABESIE, ROETTUT T LOHMERT.
1ODEEN L OO MERE LS.
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/1220 [RmEEER] ZRilb
/122N TANY bES] R

}

B O E, W T v N—F v AT — AT,
TEIHEY AT R T B

BT HERL, ZOWMPFONEE & 20L&
Wb, 72, ARV INERIIZOWMOE T A 74
INVTHRETHANY FOFMEETRHRRTH S.

U7 LEE, BHEHHER, BIUFA XY bERIC
DWW, SableCC EEFRD %X 6 2787 . SableCC
WPFEFRIE BNF itz fIH L Citik s %,

4.6.2 ZHIEEEZ

O HERIL, WEBHICBWTEEGICLELEH %
EFRTHHOT, 7o& I, WHIBGAR, @0, e
K, BHRL— N, BEHHIL VYR EREREL, ROELR
TRlikd 5.

# HE% - fH;

THH% O GI2 3R 7 1RT . SR 5EE T
ENBY—LT— FYHALEORTOEFEZ LT
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2013)

=7 TRHHHEROTIRG

Table 7 Scripting examples of contract definition.

B OE Br| R

ERE #start.Date : 2013/1/1;

HAF (#AxfHE%E) | #end.Date : start.Date + 10years;

SR #notional. Amount : USD 100,000,000;
ZH) & #float.Price : USD/“6m$L”+5% 30/360;
I 5 4] #fixed.Price : 0.15% 30/360;

B — b #spotFx.Price : USD/JPY BID;

L — MEHER #coupon.Price : “0.15 - fx2.Price * 0.17;

HEND N L ¥ ¥ — | #calendar : TKY;

UNEFCE Y pes #dayConvention : Following;

% (HHEEHHOYAEX, Date 2, @ESLKEHAORE
i, Amount ZfJ ¥ %), HHERICL Y ES SNH
4L, oA ERSA XY PERPTERTE 5,
4.6.3 1NXN> MEH
TUNT A TERICBIT A XY b Eid, W57 4 74
A7 IVTHET D, EBLELRT. [EEHERMIZONT
=7y TS 2B UEEREET A0 [HE LA
BFEMOETHRFESHECFET LLH] 2 EPBTH 5.
T NT 4 THEmES DSL Tld, BEBRMER <A X2 Ml
HEEHRTEL LI, RO3HHEHRET 5.
EventDate JEH
ARV MPEET LA AR EHKT 5.
Type 5B
ARV NTHFETENLWUHY L TEIRET 5. JE,
T T a AT, L— NS, Rl
Description I8 B
ANRY MLANROFMz ERT 5. 72 21, 41X
MY A THRRBEOL G, SHEOGEXEERT L.
Type & Description 1358 L TH Y, Type 12l LT
Description OB D R T iEAHET 5.
ANV MEFRIE, ROBATRLRT 5.
ARy N Ty 7% {

Ty -
EventDate A X hHfF;
Type r ARV INYAT,
Description A N bEEAD

}

ANRY MEFRIL, ANV FTOy PRI RS D RER
THMEE o TWA, AXRY M7y 71X, EBIIZHE
OB DLEHDA XY+ ENEENT 27200 LTH 5.
1 OO ERDOFIHEEDOA XY b7 uy 7 %Lk T,
AR M 7Oy ZHICEBDOA NS MR TE S,

EventDate OFtik A % 8 II/RT. A X ML, 4F
FEOHMICIBZTE/mTAIDE, MVELETTHD
Db, FrE A0 XY FOYEIL, ZHFHER L
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prog =
{instrument}
instrument_body =
{term}
{event_stream}
term_declaration =
{term}
5
term_expression =
{date}
{amount}
{price}
{schedule_price}
{period}
{businessdays}
{dayconvention}
{string}

H

event_stream_body =

{term}
{event}
event_body =
{default}

H

event_date_expression

{date}
{datelist}
{scheduler}
{var}

H
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ident lbra instrument_body* rbra

term_declaration |

pending_annotation? ident [start]:lbra event_stream_body* [end]:rbra

term_ident colon term_expression semicolon

date_expression |
amount_expression |
price_expression |
schedule_price_expression |
period_expression |
businessdays |
dayconvention |

string_literal

term_declaration |

ident [start]:event_delimiter event_body [end]:event_delimiter

event_date_expression event_type_expression event_description_expression?

eventdate
eventdate
eventdate

[keyword]

event_type_expression =

{simple}
{basic}

H

eventtype
eventtype

event_description_expression =

{basic}

H

£ 8 ANXY FNEFKD EventDate rtilifl
Table 8 Scripting examples of EventDate.

colon date_expression semicolon |
colon lsgbra date_expression additional_date_expression* rsgbra semicolon |

colon scheduler_expression semicolon |

:eventdate colon ident dot [suffix]:eventdate semicolon

colon string_literal semicolon |

colon [calculator]:string_literal minus gt [argument]:string_literal semicolon

eventdescription colon string literal semicolon

6 FVUNT 41 7THEES DSL @ SableCC CiEER (Hok)

Fig. 6 Excerpt from SableCC specification of the derivative definition DSL.

TEHURECTHLH, [d—mET

WTIE, R LA XY MR EATOREZFIHT 22 L
X Tav], [T

ARy N EAT | Rk DAy - FTvar] v HEzM) 1395, EBHY
HEOE H AT start.Date + 2days BOEIEMIA XY MR BT E, RICEHR TS
il L Frequency Semi-Annually %72, [Option.Europian] [ Option.American| & V9 it

(2013/1/1 to 2023/1/1)
EndOfPeriod - 10days
47 a Y47 | Option.European(start.Date to end.Date)

EFRIREE L7,

RO F AT, Mxd HAS &AM B AR %T D, kL

&5, LEREEREObOZMI L. 221

ARy PO, £ 8 DFLAHFIO X 912, Frequency & 2‘7§Tﬁiﬁi’vﬁl“_€l¥ﬁﬁﬂ‘] cEBPITE D,

FEMHY 5.

FLaRBIIE, 2013/1/1 5 2023/1/1 £TD

M, PEME (semi-annually) THAETLA XY MT, 1
N2 hHIE, PAERRTOE LSO, B H O 10 &
EHFAELTWA, 7Y 3 ARV FOHFIZO
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/}‘( Type & Description ®Fti A+ 3K 9 _TT
Type (&, 3 BET/R LG ORE mEFE % MM IZF
127k L7z Type
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#9 AN EKD Type & Description ikl

Table 9 Scripting examples of various event types.

Type Description Fiik ] A XY MR
“Payoff” “jpy.Amount = notional. Amount * init.Price” |{#3% 1 X M. 8% L2l H A CagER AL
“Fixing” “reference.Price” L— MEEA NV b,
fBELZL— MIOWTY—4 v N F— 7 # B LIEE.
“PlainOption” | “Call.Forex, OP001/FxOption/Manual” F T a VATERERRA XV b
RE LB T- 04 72 a ATHIA#H .
“ExoticOption” | “IF spot.Price >init.Price IXF v I F T a VA NRY B,
THEN Execute.Redemption” S~y FTDEGAIL, IBELTANY PE2FET. TOHITIE, Spot
L— 1 >WL— bo¥s, EEA XYM eFETTL.
“Formula” “Formula : coupon.Price = 0.1 - 2 * ref.Price |5 A X M, fgE LA % E5H.
Cap : cap.Price ZofITIE, FHE L7 coupon L — b @ EfR{E (Cap) &
Floor : 0.1%” THRME (Floor) %L T2,
“Conditional” | “IF spot.Price >z.Price Self SRHELELA X2 b
THEN spread.Price = x.Price S~y FTBEAIL, BELLRZEET L. ZO6ITlE, Spot
ELSE spread.Price = y.Price” L—F >z DA, spread L— MIx %, ThDAINT y #3%E.
“Ranger” “Condition : spot.Price >100 Ly TON=TN T b ANY b,
Range : 1M faE L7 &t ic~ y F L2 BEOEEZ51E. ZoBITik
ObservationPeriod : daily, 1-20” 1 7 HOMIZ spot L— FA%100 [/ NIV &z 72 HE O E & % 5.

5. FUNT ¢ TraREZ DSL O

5.1 FEFMFHE

5.1.1 FHEiAE
FERHPEEEAME LT, KD 2HBIZOWTHEE L 7-.

(1) ¥iMEZ 7)) 8T 4 TR ORI

(2) WE AL > DFYMH

HHEZ: 7) N T 4 TGS O FCaREHM L, SERR O SRk R
THRHIEN TV LM GEMERITE S 2 L 2R L7-.

N XA ORGP, 3 TR LI REN - VAT
LRRBEDNERIIB VTR R L7z, T T, #
NN DGR 2 FHHT 5.

5.1.2 FHiiiER

BHELTINT ¢ TE&ZOER
FEAT ) 7200 RERE LT, [VN—2A70—%
MTN] W)@z #ER L. JN—A70—4% MIN
X, KOBEHZOMEETHKEEINS.
o LR I )
o T a VLI
Y=y N FryTary+Fyy TS JUT
o XA F7EHER
JN—ZATH—=% + 7))y T77ay S
o FyviaTu—% A7 fEHR
BEOF Ty a v EEERS T TRIERDPHAED IR
MR THS (F—62— F2E T IRT).
CORMIEEEOF vy a7 a =25k, R
WCHIEEEZZ TN -72H L, EHWIcs — R0,
WAH L. LGl HIERSHO L D 5. +7
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Issuer AAA Bank
Principal Amount UsDh 6,700,000
Trade Date 2012/11/1
Payment Date 2012/11/8
Maturity Date 2022/11/8

97.50% of Par.
100.00% of Par.
6.00%
{10.00% - 2 * 12m$L}
Semi annually in arrear
on 30/360 day basis.
Minimum 0.00%,
Lifetime Cap & ) (LLTFIZFLH)
UsD 12 # H libor L — |k
%7 — KM ORAEH O 5 B3 HA,
Telerate P3750 11 [} (TKY) #URL — |k
12.00%
7 — RV BFEEHD Cap
LifetimeCap |ZF3# L 72355,
ks =R e LT
(LifetimeCap - HiIlH % CHFEZ —H )

Issue Price
Redemption Price
Year 1
Year 2-10

Coupon

12m\$L In Arrears

Lifetime Cap

H B -

M bIS.
Early Redemption 7 — K Y J HIZ LifetimeCap |Z:%9 5 &
L
Coupon Payment Date Annually,

Payment Date ® 12 7 H#%MD 5
Maturity Date ¥ T

Business Days Tokyo

Day Convention Following
7 UN=A7Uu—%—MINDF—LI—}

Fig. 7 Term sheet of Reverse Floater MTN.

YavEEELTEY =Ty M) T TV a VRNV
THY, ZHLNBRE 7 — RS 12% & 7% o 72 5 FIE
BERD, T2 R UIE1VEHOREE 6% TH S5, 2
FEHDRIEZE) L — F T, RSN nIvE S s,
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ReverseFloaterMtn {

#principal.Amount : UsSD 6,700,000;
#payment .Date : o 2012/11/8; #maturity.Date © o 2022/11/8;
#calendar : TKY; #dayConvention : Following;
#issue.Price : 97.50%; #redemption.Price : 100.00%;
#refference.Price : USD/"12m$L" 30/360;
#yeariCoupon.Price : 6.00% 30/360;
#year2tol0Coupon.Price : "0.1 - 2 * refference.Price" DC30_360;
#floorRate : 0.00%;
#lifeTimeCapRate : 12.00%;
CouponYear1l {
CouponPayment ---
EventDate : Frequency Annually (payment.Date _to_ payment.Date+lyear) EndOfPeriod;
Type : "Payoff";
Description : "coupon.Amount = principal.Amount * yearlCoupon.Price";

}
CouponYear2tol10 {

CouponPriceAggregation —--

EventDate : Frequency Annually (payment.Date+lyear _to_ maturity.Date) EndOfPeriod-5days;
Type : "Formula";
Description : "Formula : aggregateCoupon.Price = SUM(yeariCoupon.Price) + SUM(year2tolOCoupon.Price)";

RefferenceRateFixing ---

EventDate : Frequency Annually (payment.Date+lyear _to_ maturity.Date) EndOfPeriod-5days;
Type : "Fixing";
Description : "refference.Price";
CouponCalculation ---
EventDate : Frequency Annually (payment.Date+lyear _to_ maturity.Date) EndOfPeriod;
Type : "Formula";
Description : "Formula : year2tolOCoupon.Price = 0.1 - 2 * refference.Price;
Cap : lifeTimeCapRate - aggregateCoupon.Price;
Floor : floorRate";
CouponPayment ---
EventDate : Frequency Annually (payment.Date+lyear _to_ maturity.Date) EndOfPeriod;
Type : "PayOff";
Description : "coupon.Amount = principal.Amount * year2tolOCoupon.Price";

TargetEarlyRedemption ---

EventDate : Frequency Annually (payment.Date+lyear _to_ maturity.Date) EndOfPeriod;
Type : "ExoticOption";
Description : "IF SUM(coupon.Amount) >= ( principal.Amount * lifeTimeCapRate )

THEN Execute.Redemption";

}
Redemption {
RedemptionPayment ---
EventDate : maturity.Date;
Type : "Pay0ff";
Description : "principal.Amount * redemption.Price";

}
}
8 FUNT 4 THEHER DSL 12X 52U -2 710 —% MTN @#ifigfik 71 7 4
Fig. 8 A DSL program for Reverse Floater MTN.
COWMmERNRE LTI NT 4 7EFDSL IZ & 55 o ¥—=ry M) T TV aryFHICIYVERE —KrD
HBEE 8 IZ/RY. TOREIILITOEEBD. WHEPRE->TEBY, BRLEIRNEET 5.
o 1EHLZNURETY — Ry OEFFIHIRLRD. LHEEIZDWTIR, AXY MEFETLIETHINL, 1
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HEHO 7 =Ry, 26HDEDO 7 — Ry, B w9 30

DARY b TOy 7 TEFRLZ, 2HHIZOVWTIE, kD

IVHEBEDANRY FEEHRT LI ETHIB L.
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