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Abstract

Over the past decade, Islamic finance has been rapidly expanding. It does not restrict to only
Muslim world but has entered financial markets in other regions. Ones of the most popular Islamic
financial instruments which are now a significant source of capital for many countries are sukuk. The
key difference between conventional bonds and sukuk is that conventional bonds create a lender-
borrower relationship while sukuk create a partnership over property. The rate of return is no longer in
the form of an interest rate. Returns however are the outcomes of the partnership between the person
seeking finance and the person investing in the same project yet sharing the risk associated with such
project. One prominent features of sukuk is the ownership in a tangible asset, usufruct of an asset,
service, or joint venture. However, the backlash of sukuk might be its higher risk in liquidity, credit and
default than conventional bonds because markets for sukuk are relatively new and the secondary
markets have not been fully developed. Unlike conventional bond issuers and holders, sukuk issuers
and holders cannot restructure the distribution of profits and investment repayments. In addition,
sukuk require that the financing must be Shariah compliant channeled for productive purposes, such
as for project financing, rather than for speculative activities. This approach discourages over-
exposure of the financing facility beyond the value of the underlying asset and prevents economic
bubbles. This study also finds that sukuk are truly different investment alternatives rather than just
another name of bond in Western finance. Particularly, an investment portfolio including sukuk has a
lower Value at Risk (VaR) than a portfolio including only conventional bonds. sukuk therefore provide
better portfolio diversifications.

Even though the popularity of sukuk has led to the rapid expansion of the “Sukuk Market”
around the world, it has not been developed in Thailand yet due to its different characteristics from
conventional bonds. Thus, it requires proactive policies from the government to counteract the
weakness and facilitate a rigorous development of sukuk markets in Thailand. The policies include
government as a market leader in issuing sukuk, especially to finance infrastructure projects; finance
law and regulatory practices amendment to level the competitiveness of sukuk with conventional
bonds; greater diversity in the type and maturity of sukuk; establishing central Shariah board to
promote consistency in Islamic finance; presenting information that are related to sukuk; establishing
conferences, seminar and workshop in the relevant groups for the promotion of sukuk as well as
building up Shariah experts, who have a full understanding of the mechanics of sukuk to ensure its

proper governance.
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4.3.1 Macaulay Duration
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4.4.2.3 myduimlaslditnisdsaslasnisgusuunaudnisla (Monte Carlo

Simulation)
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AN 5.1 ﬁiﬁmuﬂawm@ﬂLLa:W”uﬁﬂ'mﬁ"J"Lﬂ Noanlagtanzu vadudazdzinaadndd 2527

— 2555

Country Kuwait | Saudi Arabia | Qatar | UAE Bahrain | Pakistan | Indonesia | Malaysia | Singapore
Sukuk 6 17 2 16 13 17 73 4939 5
Conventional 42 19 28 103 28 10 2175 1204 704

N Bloomberg Terminal

A o : A o o o A ' <
EII‘YI 5.1 ﬁ(ﬂﬁ’luﬂﬂﬂ’ﬂ@ilLﬂﬂﬂﬂlﬂdﬁlQﬂLLazwuﬁU@liﬂ’ﬂﬂ ﬂaanimazanﬁu PYILARZUTLNAAILLG

i1 2527 — 2555 (BuE: an (aqm’iuﬁaaﬁu))

Corporate
801,644
14,007
304 3,738 1,274
Kuwait  Saudi Arabia  Qatar Bahrain Pakistan Indonesia  Malaysia  Singapore
m Conventional Sukuk

P o ' ) Y o< A . & ,
El]“ﬂ 5.2 a@mugamsawaoqgmta:wuﬁummvlﬂ ﬂaaﬂi@]ﬂlaﬂﬂ% Padudacdrzinaaiuad

2527 — 2555 (wihg: 308w (anatiutisdin))

Corporate
18
9,112
2,381
I I | |
Kuwait  Saudi Arabia  Qatar Bahrain Pakistan Indonesia  Malaysia  Singapore

= Conventional Sukuk
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a797 5.2 SwannasvesgnnuaznusiaI U Neanlassgura vesudazdszinaasudd 2527

— 2555

Country Kuwait | Saudi Arabia | Qatar | UAE Bahrain | Pakistan | Indonesia | Malaysia | Singapore
Sukuk 0 0 3 4 187 12 141 161 0
Conventional 258 1474 63 3 455 56 404 263 297

AN Bloomberg Terminal
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Sukuk
Type of . Descriptive Statistic
iy Bond Total- SRR Average amount Average face | Average Average Average Term to
observations used : . .
issue value price coupon rate Maturity
Kuwait All 6 3 141,666,667 100 100 4.06 7.5
Corporate 6 3 141,666,667 100 100 4.06 7.5
Sovereign 0 0 - - - - -
Saudi Arabia | All 17 16 3,956,243,750 100 100 2.23 12.22
Corporate 17 16 3,956,243,750 100 100 2.23 12.22
Sovereign 0 0 - - - - -
Qatar All 5 2 500,000,000 100 100 1.02 6.6
Corporate 2 1 300,000,000 100 100 1.2 7.5
Sovereign 3 1 700,000,000 100 100 0.85 6
UAE All 20 14 1,624,817,143 103.19 99.99 4.2 4.92
Corporate 16 12 1,812,286,667 103.72 99.98 4.05 4.9
Sovereign 4 2 500,000,000 100 100 5.11 5
Bahrain All 200 17 200,588,235 100 100 4.22 1.01
Corporate 13 4 147,500,000 100 100 4.69 4.92
Sovereign 187 13 216,923,077 100 100 4.08 0.73
Pakistan All 29 16 23,663,931,250 100 100 11.98 4.94
Corporate 17 5 4,280,000,000 100 100 13.21 6.19
Sovereign 12 11 32,474,809,091 100 100 11.42 3.17
Indonesia All 214 65 881,436,000,000 100 100 11.18 3.16
Corporate 73 51 163,087,843,137 100 100 12.18 5.25
Sovereign 141 14 3,498,275,714,287 100 100 7.51 2.08
Malaysia All 5000 1791 383,712,788 100.05 99.37 2.56 3.86
Corporate 4839 1652 288,577,241 100.05 99.48 2.67 3.89
Sovereign 161 139 1,514,388,489 100 97.97 1.25 2.81
Singapore All 8 7 48,428,571 100 100 3.05 4
Corporate 5 4 62,500,000 100 100 2.98 4
Sovereign®® 0 0 - - - - -

18 o - ) ) . . ) o s v W oo , .
MNFIUVBYA ﬂiﬁﬂgadﬁﬂimmimqﬂa Majlis Ugama Islam Singapura (Islamic Religious Council of Singapore) Faluauiand laldniusy udu Sovereign Sukuk
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Conventional
Country Type of Total Observations Descriptive Statistic
Bond . Average amount Average face Average Average Average Term to
observations used : . d
issue value price coupon rate Maturity (year)
Kuwait All 299 33 109,975,758 100 99.99 4.47 0.99
Corporate 42 33 109,975,758 100 99.99 4.47 4.92
Sovereign 258 0 - - - - 0.35
Saudi Arabia | All 1493 1242 787,241,379 100 99.38 0.26 0.67
Corporate 19 12 760,833,333 100 99.82 1.74 5.3
Sovereign 1474 1230 805,882,353 100 99.38 0.25 0.63
Qatar All 91 50 1,286,600,000 100 99.72 5.56 12.12
Corporate 28 27 908,518,519 100 99.89 5.25 10.79
Sovereign 63 23 1,730,434,783 100 99.52 5.93 13.68
UAE All 106 24 966,645,833 100 99.98 3.61 5.98
Corporate 103 21 723,785,714 100 99.98 3.68 6.01
Sovereign 3 3 2,666,666,667 100 99.95 3.13 5
Bahrain All 483 397 138,830,455 100 99.34 0.19 0.71
Corporate 28 17 565,109,412 100 99.84 3.01 6.77
Sovereign 455 380 119,709,763 100 99.32 0.06 0.44
Pakistan All 66 42 19,018,171,214 100 97.35 10.87 6.98
Corporate 10 8 11,860,000,625 100 100 12.39 6.9
Sovereign 56 34 20,702,446,647 100 96.72 10.51 6.99
Indonesia All 2579 1224 1,066,912,581,831 100 99.68 10.86 4.98
Corporate 2175 1007 288,027,986,660 100 99.62 11.44 4.38
Sovereign 404 217 4,677,778,493,088 100 99.96 8.16 7.75
Malaysia All 1467 1439 811,187,733 100 99.09 0.97 1.93
Corporate 1204 1179 841,152,797 100 99.17 1.13 2.11
Sovereign 263 260 675,307,692 100 98.71 0.28 1.09
Singapore All 1001 535 1,243,365,700 100 99.95 3.72 3.96
Corporate 704 497 1,216,543,269 100 99.96 3.84 5.15
Sovereign 297 38 1,592,763,158 100 99.81 2.14 0.76
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YaInanannesnesla 1la yield to maturity iasuudaslidnites Asunsadwislalasniy

1 Modified Duration (swauﬁwiudmﬁ 4.3.2)
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mma‘uauawa\i5@5’1Na@lauLmuﬁﬁ@iammJSﬂuuﬂawaoﬁmﬁm@iawﬁ’mqa RIWA b duration
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W”u'ﬁﬂmﬁavl,ﬂLLazqgﬂmuﬁﬂﬁu A9 5.5 FIUNANNTEIUITAAN duration WAZ convexity Va4
A

W”uﬁﬂmﬁa"l,ﬂl,l,azqgﬂﬂaaﬂI@ﬂLaﬂ‘*ﬁmadLL@iazﬂizmﬂ A1 5.6 a;ﬂwaé’andnﬁm%’u

Wusasna lWussgnniisanlasmaigadudasilszine
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A1319N 5.5 WANITRIWITAAN duration @1 convexity WazNITLUREBULRIVEITIANVBINWILAT

bl LLazqgﬂﬁaaﬂiﬂULaﬂ"ﬁumaaLL@iazﬂi:mﬂ

Corporate bonds
Conventional bonds Sukuk
Country

Duration Convexity Price Change | Duration | Convexity | Price Change
Kuwait 5.2501 37.3986 0.0562 8.9237 97.0687 0.0989
Saudi Arabia 4.9898 29.1938 0.0528 13.1261 218.2882 0.1531
Qatar 7.4119 82.2730 0.0823 4.8314 26.1749 0.0509
UAE 4.4991 34.0704 0.0484 3.3399 15.1033 0.0349
Bahrain 5.0302 32.8741 0.0536 4.2730 23.5362 0.0451
Pakistan 3.7537 19.3769 0.0395 4.1246 23.1508 0.0436
Indonesia 3.3800 18.2600 0.0356 4.0170 24.7789 0.0426
Malaysia 0.9068 5.6777 0.0096 2.6915 31.1213 0.0300
Singapore 2.9317 16.5170 0.0310 3.1622 15.3993 0.0332
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@131971 5.6 HANIIRIWITAN duration @1 convexity LaZNITLURLUUURIVOITIANVOINUTLAT

2l uazgnniisanlasizuazasudazlazing

Sovereign bonds
Conventional bonds Sukuk
Country

Duration | Convexity | Price Change Duration Convexity | Price Change
Kuwait n/a n/a n/a n/a n/a n/a
Saudi Arabia 4.3059 27.3472 0.0458 n/a n/a n/a
Qatar 6.6942 74.7014 0.0744 6.7613 50.0852 0.0726
UAE 4.6152 24 4766 0.0486 4.3377 22.3398 0.0456
Bahrain 0.7595 4.6331 0.0081 4.6808 26.9952 0.0495
Pakistan 4.5244 33.3498 0.0486 2.4623 7.7532 0.0254
Indonesia 5.8101 57.9832 0.0639 3.1764 14.9518 0.0333
Malaysia 5.5920 52.4148 0.0612 5.9733 49.1321 0.0646
Singapore 8.1198 100.7037 0.0913 n/a n/a n/a

L383INAIN LHAINA1INN 5.5 LATA1IIN 5.6 I@U’Lf@htmﬁmﬁfmmga@hmaaw"'uﬁu”m

neanlasianouuazigua (@asUlugun 5.2 uazgdf 5.4) lduan1sdiuanidn duration @

convexity LLa:miLﬂJﬁﬂuLLﬂawaaﬁmmaam’]msﬁ'\mmmaaLL@ia:ﬂszmm‘”\aagﬂlummaﬁ 57

N3N 5.7 WANIIANWIHAN duration @1 convexity WazMIUREBULLURIVEITIANVEINBILAT

bl LLazqgﬂﬁaaﬂﬁhmmaaLL@ia:ﬂi:mﬂ

Total Bonds
Conventional bonds Sukuk
Country
Duration Convexity Price Change Duration | Convexity | Price Change
Kuwait 5.2501 37.3986 0.0562 8.9237 97.0687 0.0989
Saudi Arabia 4.5794 28.0857 0.0486 13.1261 218.2882 0.1531
Qatar 6.9679 77.5886 0.0774 6.1823 42.9121 0.0661
UAE 4.5391 30.7621 0.0485 3.3837 15.4214 0.0354
Bahrain 1.5058 9.5680 0.0160 4.6103 26.3967 0.0487
Pakistan 4.4328 31.6901 0.0475 2.5563 8.6235 0.0264
Indonesia 5.2704 49.1621 0.0576 3.2984 16.3785 0.0346
Malaysia 1.6115 12.7077 0.0174 3.6982 36.6461 0.0406
Singapore 3.3287 22.9593 0.0356 3.1622 15.3993 0.0332
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o ] A (% Y A o o o e

AWIUAAIANNLEES (start date) UAzIUFAYNOATNAWITE (end date) ABANAT 6 UAAI
Fwusaswinninismamsiuning (rading ratio) uazAaRuAFANBUFAITEYAYUIAVEY

RWNIWE (amount issued)

AN319N 5.8 ﬂyazlﬁﬂwaaﬁuw?wsﬂwiam”aﬁmumﬂﬁaﬂLﬁmﬂuwaif@m’ﬁmv;umam@iaz

Uzinaiialtluniliaszd Var (@manuind 1 1iada)

Country/
Holding Trading AMOUT ISSUED
(Holding Asset Start date End date
Period Ratio (Local Currency)
period)
Kuwait 5 Days Sukuk1 9/3/2011 17/7/2012 30% 600,000,000
Bond1 9/3/2011 17/7/2012 20% 600,000,000
Bond2 9/3/2011 17/7/2012 17% 400,000,000
Qatar 1 Day Sukuk1 1/10/2009 17/7/2012 99% 300,000,000
Sukuk2 1/10/2009 17/7/2012 67% 270,000,000
Bond1 1/10/2009 17/7/2012 94% 1,400,000,000
Bond2 1/10/2009 17/7/2012 99% 1,400,000,000
Bond3 1/10/2009 17/7/2012 57% 340,000,000
UAE 1 Day Sukuk1 8/2/2011 17/7/2012 10% 500,000,000
Sukuk2 8/2/2011 17/7/2012 11% 500,000,000
Bond1 8/2/2011 17/7/2012 39% 4,000,000,000
Bond2 8/2/2011 17/7/2012 41% 2,500,000,000
Bond3 8/2/2011 17/7/2012 60% 2,000,000,000
Bond4 8/2/2011 17/7/2012 11% 1,836,500,000
Bahrain 1 Day Sukuk1 3/12/2009 17/7/2012 99% 750,000,000
Sukuk2 3/12/2009 17/7/2012 72% 350,000,000
Bond1 3/12/2009 17/7/2012 69% 500,000,000
Bond2 3/12/2009 17/7/2012 52% 400,000,000
Bond3 3/12/2009 17/7/2012 65% 275,000,000
Bond3 8/2/2011 17/7/2012 60% 2,000,000,000
Bond4 8/2/2011 17/7/2012 11% 1,836,500,000
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Country/
Holding Trading AMOUT ISSUED
(Holding Asset Start date End date
Period Ratio (Local Currency)
period)
Indonesia 1 Day Sukuk1 16/11/2009 17/7/2012 75% 2,714,700,000,000
Sukuk2 16/11/2009 17/7/2012 62% 2,632,000,000,000
Sukuk3 16/11/2009 17/7/2012 69% 1,985,000,000,000
Sukuk4 16/11/2009 17/7/2012 61% 550,000,000,000
Bond1 16/11/2009 17/7/2012 94% 26,474,000,000,000
Bond2 16/11/2009 17/7/2012 95% 23,500,000,000,000
Bond3 16/11/2009 17/7/2012 92% 20,840,000,000,000
Bond4 16/11/2009 17/7/2012 91% 20,039,000,000,000
Bond5 16/11/2009 17/7/2012 93% 18,054,000,000,000
Bond6 16/11/2009 17/7/2012 94% 17,899,000,000,000
Bond7 16/11/2009 17/7/2012 94% 16,855,000,000,000
Bond8 16/11/2009 17/7/2012 94% 16,759,000,000,000
Bond9 16/11/2009 17/7/2012 89% 15,686,000,000,000
Bond10 16/11/2009 17/7/2012 90% 15,172,500,000,000
Malaysia 1 Day Sukuk1 12/12/2006 30/6/2008 38% 11,000,000,000
Pre-crisis Sukuk2 12/12/2006 30/6/2008 23% 2,000,000,000
Sukuk3 12/12/2006 30/6/2008 10% 2,000,000,000
Bond1 12/12/2006 30/6/2008 18% 24,000,000,000
Bond2 12/12/2006 30/6/2008 53% 19,700,000,000
Bond3 12/12/2006 30/6/2008 34% 17,100,000,000
Bond4 12/12/2006 30/6/2008 17% 7,000,000,000
Bond5 12/12/2006 30/6/2008 14% 6,500,000,000
Bond6 12/12/2006 30/6/2008 50% 3,000,000,000
Bond7 12/12/2006 30/6/2008 59% 3,000,000,000
Bond8 12/12/2006 30/6/2008 54% 3,000,000,000
Malaysia 1 Day Sukuk1 1/7/2009 17/7/2012 76% 2,000,000,000
Post-crisis Sukuk2 1/7/2009 17/7/2012 12% 7,500,000,000
Sukuk3 1/7/2009 17/7/2012 11% 6,000,000,000
Bond1 1/7/2009 17/7/2012 75% 24,000,000,000
Bond2 1/7/2009 17/7/2012 49% 17,100,000,000
Bond3 1/7/2009 17/7/2012 26% 6,500,000,000
Bond4 1/7/2009 17/7/2012 47% 3,000,000,000
Bond5 1/7/2009 17/7/2012 57% 3,000,000,000
Bond6 1/7/2009 17/7/2012 52% 3,000,000,000
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Country/
Holding Trading AMOUT ISSUED
(Holding Asset Start date End date
Period Ratio (Local Currency)
period)
Singapore 1 Day Sukuk1 12/11/2009 17/7/2012 93% 29,000,000
Bond1 12/11/2009 17/7/2012 84% 6,200,000,000
Bond2 12/11/2009 17/7/2012 85% 5,800,000,000
Bond3 12/11/2009 17/7/2012 90% 5,400,000,000
Bond4 12/11/2009 17/7/2012 93% 5,300,000,000

(‘ﬁlm: Bloomberg Terminal)

AN79N 5.9 AERFUNWUT (correlation) VBINAABULNY (returns) VBIFUNINEUARLAINHIBAT

Lﬁaﬂﬁwmluwﬁmmsamum Ieazlszing

Kuwait
Sukuk1 Bond1 Bond2

Sukuk1 1
Bond1 -0.004 1
Bond2 -0.016 -0.004 1
Qatar

Sukuk1 Sukuk2 | Bond1 | Bond2 | Bond3
Sukuk1 1
Sukuk2 -0.088 1
Bond1 0.049 0.045 1
Bond2 0.102 0.072 0.637 1
U.A.E.

Sukuk1 Sukuk2 | Bond1 Bond2 Bond3 Bond4
Sukuk1 1
Sukuk2 -0.010 1
Bond1 0.080 -0.026 1
Bond2 -0.089 -0.043 0.144 1
Bond3 -0.018 0.020 -0.009 -0.111 1
Bond4 0.053 0.009 0.047 -0.006 0.004
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Bahrain
Sukuk1 Sukuk2 Bond1 Bond2 Bond3

Sukuk1 1

Sukuk2 0.1470 1

Bond1 -0.033 0.044 1

Bond2 0.036 0.016 0.044 1

Bond3 -0.021 -0.017 -0.043 -0.034 1

Singapore

Sukuk1 Bond1 Bond2 Bond3 Bond4

Sukuk1 1

Bond1 0.342 1

Bond2 0.484 0.793 1

Bond3 0.603 0.588 0.745 1

Bond4 0.622 0.483 0.630 0.834 1
Malaysia (Pre-crisis)

Sukuk1 | Sukuk2 | Sukuk3 | Bond1 | Bond2 | Bond3 | Bond4 | Bond5 | Bond6 | Bond7 | Bond8 | Bond9

Sukuk1 1
Sukuk2 0.063 1
Sukuk3 0.002 0.000 1
Bond1 -0.123 0.015 0.001 1
Bond2 -0.001 0.017 0.002 | 0.171 1
Bond3 0.007 0.002 | -0.001 | 0.003 | 0.078 1
Bond4 -0.086 0.194 0.001 | 0.161 | 0.056 | -0.000 1
Bond5 0.101 0.017 0.002 | 0.058 | 0.003 | 0.002 | -0.048 1
Bond6 0.110 0.019 0.001 | 0.181 | 0.259 | 0.010 | -0.049 | -0.005 1
Bond7 0.118 | -0.002 0.004 | 0.196 | 0.347 | 0.030 | 0.002 | -0.005 | 0.637 1
Bond8 0.115 0.003 0.004 | 0.178 | 0.264 | 0.029 | 0.005 | -0.004 | 0.508 | 0.781 1
Bond9 0.039 0.029 0.002 | -0.008 | 0.062 | 0.001 | -0.005 | -0.006 | 0.043 | 0.090 | 0.121 1




Malaysia (Post-crisis)

Sukuk1 | Sukuk2 | Sukuk3 | Bond1 | Bond2 | Bond3 | Bond4 | Bond5 | Bond6
Sukuk1 1
Sukuk2 0.054 1
Sukuk3 -0.001 0.002 1
Bond1 0.007 0.032 0.013 1
Bond2 0.086 -0.018 0.023 0.017 1
Bond3 0.024 0.013 0.001 0.034 0.004 1
Bond4 -0.064 -0.010 0.033 | -0.005 0.022 | -0.002 1
Bond5 -0.060 0.040 0.012 0.056 0.048 | -0.002 0.181 1
Bond6 -0.036 0.054 0.010 0.012 0.014 0.021 0.087 0.239 1




Indonesia
Sukuk1 | Sukuk2 | Sukuk3 | Sukuk4 | Bond1 | Bond2 | Bond3 | Bond4 | Bond5 | Bond6é | Bond7 | Bond8 | Bond9 | Bond10
Sukuk1 1
Sukuk2 0.045 1
Sukuk3 0.559 0.060 1
Sukuk4 0.063 0.184 0.003 1
Bond1 -0.049 -0.102 -0.025 0.086 1
Bond2 -0.001 -0.092 0.007 -0.051 0.208 1
Bond3 0.003 -0.069 -0.013 0.064 0.565 0.168 1
Bond4 -0.089 -0.098 -0.010 -0.031 0.334 0.126 0.267 1
Bond5 -0.019 -0.062 -0.035 0.019 0.588 0.104 0.683 0.368 1
Bond6 0.006 -0.079 0.004 0.075 0.542 0.137 0.502 0.311 0.481 1
Bond7 0.024 -0.111 0.003 0.146 0.596 0.088 0.366 0.247 0.481 0.579 1
Bond8 0.098 -0.031 0.118 0.014 0.393 0.165 0.603 0.338 0.591 0.625 0.368 1
Bond9 -0.026 -0.052 -0.007 0.020 0.278 0.104 0.282 0.272 0.275 0.207 0.209 0.210 1
Bond10 -0.046 -0.078 -0.008 0.001 0.204 0.083 0.165 0.589 0.323 0.207 0.145 0.214 0.121 1

(NN NMITWITUV DY 298))

a
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WaNNIINANUFURUTHANDLUNUYBIANN  UAzWUTUAINA 1 (conventional bond)

s dl 1 6 dld ¥ o v a
@GLLE‘T@]GIH@W?’N‘H 5.9 "ﬂz‘WiJ’D’]Wai(ﬂﬂ’]iﬂdﬂuﬂuﬂﬁiwE‘Tll?qlf;]ﬂLTWVLﬂ'ﬂzﬂﬁiﬂLﬂﬂﬂﬁiﬂiz‘ﬂ’]U

a

{ &/ 4 > > Q Q/I
ANNLTEIVDINITRINUNATU Lﬁaamﬂwa@aumeuaaqgﬂﬂuNamammmaawuﬁumm"lﬂ
=1 o o €. o ° A = = [ o o ¢ ' @ @ o< o
HANUFUNWTAa WG LS UL NN LA UTUN T IEHININAN L UNUBUYAINBTUAIN a8
R a 1 % a 6 ] s s % n;

NWLad LLazluUWGﬂimwuaﬁﬂ’sﬁuauwuﬁizmwNa@lammmaaqgﬂﬂu wrUaIN2 thiuly
luAan1snsanuaia ElEi’]x‘ivlﬁﬁaﬂ’l’lNgwwvuf@l”\‘]ﬂﬁ’nﬁvlﬁﬁgﬂLLUULL%%Q%L&&IQVL‘IJ A0 H1ILT I
Urzsinafealis Naaauunuuad sukukl  AMNIFNWNHINU bond1 WAL bond2  @andd¢n
(ANMUFNABSUAT 0.342 WAz 0.484 AINE1AL) UANAUAAMUIFNNBININUINAL bond3 WAz

bond4 ¢fiaudIg (ANNFUWEIAN 0.603 LAz 0.622 AWEIAL)

o '
@ o v A

WwwwndasmMImnuanuasIzainesansainulasldifsan1sRiaTm corelation
matrix awﬁ]ﬂﬁﬁaﬂaﬁvlmﬁmwa Tudrausia llazla1inas var anlglunisdenziiwalwnis

o { 1 o v v a AI &,
FWITHANLTLIVDIN a%mmmuﬁmwmmum LLE\]ZVLGWJBHE‘]L‘EGﬁﬂLWNN’]ﬂ?I%

NWIBBATINIIFIWIH VaR I@ﬂmia%”’mwﬁmmiamu (hypothetical bond portfolio)

6 =)

g v 1 1 [ Qs v v
YuN 2 was’mmsamu‘[cﬂafl,mmazwammmmuugamLmﬂu 100 S winson 730, ezl
funiwdudazdrlunasaniaimuilininaiudasiuyad1:insasFuning (Amount issue)
UNAIDELNILTY
& A &a ) @ o a '
- watanIRdnu 1 283U NANIANI VL ANIZWRTUA TN 10158177 Bond1, Bond2,
L&z Bond3 I@ﬂﬁé’@ﬁauluwas"‘@]msammmﬁ'u 0.446, 0446, LAz 0.108 ANNAIAL

- was{mmiamuﬁ 2 madﬂitLﬂﬂﬂ’]@nS{ﬁﬂQﬂNﬁ&lﬁ’Jﬂ I@ﬂé’@nmumaa Sukuk1, Sukuk2

Bond1, Bond2, &z Bond3 1% 0.081, 0.073, 0.377, 0.377 kaz0.092 ANN&AU
HNEIALNIITAIFIWITMANAT VaR N9 3 I519autadlszineanians

95 Historical Simulation

1 a et 1 s 1 a = &
1. WIAINAAD LN WU DIRUNTNELARZA ITIITZLIAND 0ATAININE W TIlwNIUaINIaNTAa
1 7% LTWHRINIIAN8d Bond 1 tuRuwuiladluann 100 Tuiun 1 1w 105 luiwn 2 az'ldq

) A a v e o F = (2
Na@auLmulumoL’Jmmsnamaaaumwwm’]rm 5 LU ILTUE
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2 NN AL UNWLARZTIIIAIN ANV WADUN 1. NITIIIRINAIUFARIBYDIFUNITNE WA
MIBINH ﬁ]:vl,éfwa@ammmaawa%msamumunﬂﬁaonm LRZAIANARLVBINANDLLNY
& A o . A o [ 6 vV A 6
NIRUALNA LTLUWNTITA1WI DA relative VAR G91MIULTHNanIans a1l NanauLnuaadnasa

ﬂ’ﬁamuluﬁ'uﬁﬁmﬂﬂﬁl,vi’] N1 0.0851 LUastTue

o Aa X & a @ A a v A oA & = &
3. ‘HﬂNa@laULLﬂuWLﬂ@fﬂu‘ﬂﬂﬁu@]u’niﬂﬂﬂ’]ﬂuaUcﬂq@v[fll“q Nqﬂﬂq@ LLajLaaﬂﬂ’]Wa%LﬂaiLsﬁuvaa

a & a o ¥ a A o 6 < 6,
N1 (L%Bx‘l’iﬂﬂx‘l’]%']’i]Ul‘ﬁiz@]‘u@]’)’]&lwﬁﬂ&l% 99 LﬂaiLsﬁ%@l)

NAABUVBIUTINANIANTINNI WU 728 FraanTasanntas ldunda1asft -2.479,
-2.195, -1.806, -1.767, -1.729, -1.697, -1.621, -1.617 L‘]JEI%L%‘H@?, . ANANBULNWN
Hanltae -1.621 wWasidud dunien 7 (1 wWesidud was 728 wraia1) N

Na@ammuﬁﬁaﬂﬁq@

4. 16%Lﬂ§amumamaﬁm°’gLLﬂswa@ammuLﬁaLLﬂaaLﬁuﬁmﬂimmgtyL?m (loss) ANNBUIIY
A e A & A o & A @

mmwaammg@mﬂﬂumwamauLmumas;lmaawammsamuwmmmﬂé’lumuﬂ 2 2z lddn

relative VaR gﬂﬁ 5.9 memmﬁmaawa@]ammuwas{@mmaVlu LRZAN relative VaR 2adleiae

Uszine

ﬁé’@ﬁnﬂﬁfuﬁﬁmsgm@h relative VaR @“’dﬂz\i'nﬁaUmmmaawa{@miamu 100 8%

WASHT &30, 22 1aAN VaR  28dWasawuwilaIng lwinny 1,706,869.96%° GaLaad a7 5.9

o

v &d a &
ABRNNN 3 LLIN 1 madﬂizlfﬂﬂﬂ"l@ni

% [-(-1.621%) + (0.0851%)]*100,000,000 = 1,706,869.96
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A A & \
E‘ﬂ‘ﬂ 5.10 ﬂ’l’llm‘ll't']\?NEW]ﬂ‘]JLL‘Y]‘H:‘WEli@]ﬂ’ﬁﬂx‘]‘l’!%l%u@]ﬂzﬂiﬂﬂﬂ
30
Kuwait
Rel. VAR of Sukuk
25| Pportfolio = 470,698.84
2N
Rel. VAR of Conventional
Portfolio =729,627.95
10
5
: i
[T~ o VR s B SR Co B o B S SV R U« B < TR A (= B Uo - S Ao BN SN A - S A <) B e B S <o B T BRSNS ) IR 2 )
c © B ¥ O d - 9 9o = g O T BE&EN DB OO = 9T B N9 S =
T 9 9 9 9 9 © @ S O O O ©O O O O O O «~ @ v «— = < < < < < - o o
H Portfolio with only conventional bonds B Portfolio with conventional bond and sukuk
Qatar
50 — Rel. VAR of Sukuk
45 Portfolio = 1,469,196.71
40
35
Rel. VAR of Conventional
Portfolio =1,706,869.96
20
15
10 1 | II
5 - ||| | || I| Il
NS A A AT T -
© o} [sp} w N Yol M~ Yo} < Yol — Yo} [ee] w0 wn w0 N w0 — Yo} < Yo} M~ Yo} — Yo} [se} o} © Yo} [}
a ¥ a @' e s - N O D Qo YN 0 X oo YN &
DN - - - e 7T 9 T o T 9 ° o ° - - -

B Portfolio with only conventional bonds

B Portfolio with conventional bond and sukuk
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UAE

60
Rel. VAR of Sukuk
50 Portfolio = 3,544,056.54 |
40
Rel. VAR of Conventional
30 Portfolio =3,886,179.21
20
10 | ]
0 1 1 1 1 1 1 {1 | IIII|II |I|II
I T R S S S S S S B B S B S B o B B T ST B S = B R
R A=A S R L 2 2 - B I S s T B BRI
B Portfolio with only conventional bonds B Portfolio with conventional bond and sukuk
Bahrain
50
45 Rel. VAR of Sukuk
40 Portfolio = 1,023,474.86
35
30
Rel. VAR of Conventional
25 Portfolio =2,341,375.45
20
15
10
s IR
0 | 11 I | \‘\HH‘\ | TR L1 | | |
[Io} < [co) N «© N <t Q N «© (o3} <t o) N < < © [aN) o) < ~ © N e < [sp) © N <o) <t 3] «© N
B YOS T NGO T g OO S90S Y S9N N~ NN S ¢ 9 R

H Portfolio with only conventional bonds B Portfolio with conventional bond and sukuk
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Indonesia

70 —— | Rel. VAR of Sukuk
Portfolio = 1,948,120.80

60 I
50

Rel. VAR of Conventional

40 .
Portfolio =2,753,946.51
30
20
10
0
37 82 27 22 47 12 07 -02 03 08 13 18 23 28 33 38 43
H Portfolio with only conventional bonds m Portfolio with conventional bond and sukuk
Malaysia (pre-crisis)
180
160
Rel. VAR of Sukuk
140 — Portfolio = 806,523.03
120
100 Rel. VAR of Conventional
g0 | Portfolio =948,129.92
60
40
20
0 1 1 Bn . B..00s |
N QB Y N S T 90N QY0NS O N® Y9 N~N®D 0T S N ®Y
T T TN TN T S 2 3 9 9 3 3 9 g S © 5 5o 5 5 S5 oS o = = s =

B Portfolio with only conventional bonds B Portfolio with conventional bond and sukuk
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Malaysia (post crisis)

120 Rel. VAR of Sukuk
Portfolio =277,151.25

100 i

80 | Rel. VAR of Conventional

Portfolio =323,870.90

60

40

. Il

0 Il 1 L il II n |||||_I|_I|_|L|_ILI_I||||I T I
&8 8§33 g Y =T 88885 35 g 22y 8885 36 T g9
B Portfolio with conventional bond and sukuk m Portfolio with only conventional bonds
Singapore
140
120
Rel. VAR of Sukuk

100 Portfolio = 405.626.74

80

Rel. VAR of Conventional

60 — Portfolio =406,112.26

40

20

0

o ¥ © N © © ¥ ® N © o ¥ © N © O © N ® ¥ M © o © ¥ © ©
S 0O KN N © 5 O 8 ¥ OO S5 8 = = O S - = A g Mm% 35 O g5 © 9~
T o 9 © o S & ¢ ©o T © 9 S o S o o o S o o o [SEEN}

H Portfolio with only conventional bonds | Portfolio with conventional bond and sukuk
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95 Delta Normal

1. [fdnanauunuTuaInasanIaiunw laluduaaun 2 20473 Historical Simulation M%7
HAAOLUNWARY HazdInoaununaIgIn
= d . {
gylunsdidszinaniaslinaasuunulasiaiy 0.0851%  uasdIn doIlUUNIAIZIN

0.616%

=)

2. m@i’]é“@lswa@lammuﬁ@hﬂqm 1% q@ﬁ’mmﬂmﬁfumimzmwﬁLmuﬂﬂaﬁﬁ@hmﬁmmz

saudadiuuunaIgIuaINtan 1.

FRTUUILNANIATNLU IO ATINAABLULNUAINGTD fa -1.348%

3. fIwImAAN VaR adlwaawd 4 1437 Historical Simulation 2216@1 VaR adwasanusiiay

M ILYINAL 1,433,465.47% @9UEadbbaNI19N0 5.9 ABANAN 3 LD 2 Badlszinenians

95 Monte Carlo Simulation

o

< o A v  ada . . = & a
YUADUNITATRIUAINULREIAILIDT Monte Carlo Simulation a3 (@ﬂ'\ﬂ“uﬂﬂ‘ﬂ 2

3znay)

1. mﬂTagaﬁﬁ]ﬂﬂumiﬁm‘mmauuﬁ e
- dnandunuivaINanauUNUBIRUN TN Udazd luwaTaniIaanu
- NG URRBIFUN TN dudazdalunainnisadnu
- @iﬁmﬁwamammumaoﬁuﬂ{wiwia:é’ﬂuwa{@mmmu
- @iﬁLﬁmLuummgmmmwamammumaaﬁuw%’wﬁLL@ia:@Tﬂuwaﬁ?@miamu

- é’@dm*’umﬁm%’w§LL@ia:m°aluwa§mﬂﬁsaanu

2. AT ITMMFINAINanIUIZELIAINIAIMY (Holding period) idwlule 10,000 ¢ ndafe

v v v o
o [ [

v a A 1 o Aa & ' =
mﬂdiﬂmawmLuammw:nmmiamu 1 a1 wasn1o1ndgw 10,000 A33 I@ﬂLL@Iﬂiﬂix‘i&J

NITUIUNIIRTILR U DU

21
[-(-1.348%) + 0.0851%]*100,000,000 = 1,433,465.47
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3. LLﬂGﬁ?Gizﬂznﬂ’]ﬂ'ﬁﬂﬂﬂuaﬂﬂLﬂu 100 °Ii’J\‘]L'3§nEjaﬂLﬁalﬁaa@ﬂﬁﬂﬂﬁ/ﬂﬂqiLﬂﬁa%vl‘lﬁ?‘ﬂﬂﬂiqﬂq
a o 1 L A v gda A A o \ a a
lum’ml,ﬂuﬁ]id AIDYILDY a%‘ﬂiwEI'Y]N5$U$L')N']TT1T§]aﬂiaﬂﬁiaﬂqiﬂﬂ‘qu 13 ﬂaNﬁ]zNIﬂﬂ’]ﬁﬂ

= dl s
NN RU UL aInaa I

v

4. lundazir9nantasazing shock  dNTenUdaIIaIvaIdwnIng lasluuisaiauual

A a X ' a ot 6 o a a A 2 A a X a
shock ‘YlLﬂ@]‘IJ%FL%LL@]Niﬁ%YWWUuﬂﬂiﬁmzﬂ’]‘iﬂiz"ﬂ’m@]’lLLfIJfIJ‘LJﬂ@I LLE‘]ZLWBI% shock NLNAYHKA

e

SNBUTAMUFINLT TR I MLAZ TA D BRI TIIUATIT AN TR UT VD INAABLUNY
YRIRWNING WITVTIRUUNINTIRIUNUTVDINAABUUNUVDIFUNTWEINHIWATEUIUANT
Cholesky Decomposition LLé”Jﬁ’]m@mﬁﬁJ shock ¥ 19 shock TLAATUTsNwAdDINT
AINET

8479 shock  LTNANNIENUTIONTWNINEATL 100 Troandes azldmenosiunindide

ﬂiUiZElzL’]ﬂ’]ﬂ’]iﬂx‘i‘Yl% LLﬂzﬁ’mﬁiﬂﬁ’]%’Jm%’]ﬂ"mﬂ(ﬂE]ULLT]%?J’PNWEN{@]TH?&GYJ%VL@T 1@

5. Y181 10,000 ﬂ%’ﬂ%vl,ﬁwa@]aumenadwai{@miamuﬁl,ﬂu”lﬂvlﬁ 10,000 @1
@T’Jashamm%mswmawﬁmaowa%mmmumm:w“'uﬁﬁ'@lsﬁ"svl,ﬂ Pa9Usznanians
d18115unTy Scilab asuaadlun1anuwIng 2 lad1 VaR  20dwasanwiiaIna blivinnu

1,431,744.84

AN319N 5.10 a;ﬂwmﬂ’%ﬂmﬁwm VaR °uadwa§<ﬂmiadnuﬁﬁmww:w‘”uﬁﬁmﬁﬂﬂ LATWAIANNT

amuﬁwaqunﬁ"lﬁmﬂmiﬁwmmﬁa 8NAD

VaR of
VaR of Portfolio
Country Method Conventional % change
with sukuk
portfolio
Historical Simulation 729,627.95 470,698.84 -35.49%
Delta Normal 686,513.15 490,051.99 -28.62%
Kuwait
uwal Monte Carlo Simulation 681,620.30 49210531 | -27.80%
(Standard Error) (295,520.70) (210,945.90)
Historical Simulation 1,706,869.96 1,469,196.71 -13.92%
Delta Normal 1,433,465.47 1,313,185.22 -8.39%
Qatar
Monte Carlo Simulation 1,431,744 .84 1,319,678.72 -7.83%
(Standard Error) (616,187.10) (564,483.65)
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VaR of

VaR of Portfolio

Country Method Conventional % change
with sukuk
portfolio
Historical Simulation 3,886,179.21 3,544,056.54 -8.80%
UAE Delta Normal 3,606,153.08 3,288,366.32 -8.81%
S Monte Carlo Simulation 3,404,860.28 3,165,984.83 -7.02%
(Standard Error) (1,550,134.90) (1,413,531.60)
Historical Simulation 2,341,375.45 1,023,474.86 -56.29%
Delta Normal 1,546,034.27 812,246.70 -47.46%
Bahrain
Monte Carlo Simulation 1,530,175.01 792,587.32 -48.20%
(Standard Error) (664,575.70) (349,151.00)
Historical Simulation 2,753,946.51 1,948,120.80 -3.79%
Delta Normal 2,026,682.99 1,841,968.71 -3.88%
Indonesia
Monte Carlo Simulation 1,971,623.46 1,933,566.04 -1.93%
(Standard Error) (783,208.70) (755,900.00)
Malaysia Historical Simulation 948,129.92 806,523.03 -14.94%
(pre-crisis) Delta Normal 1,882,286.37 1,606,753.80 -14.64%
Monte Carlo Simulation 1,817,358.93 1,573,034.70 -13.44%
(Standard Error) (809,116.47) (690,676.50)
Historical Simulation 323,870.90 277,151.25 -14.43%
Malaysia Delta Normal 373,993.40 300,240.00 -19.72%
(post-crisis) | Monte Carlo Simulation 377,148.82 296,632.72 -21.35%
(Standard Error) (256,334.40) (211,278.40)
Historical Simulation 406,112.26 405,626.74 -0.12%
Delta Normal 309,557.11 309,409.51 -0.05%
Singapore
Monte Carlo Simulation 334,260.56 302,684.80 -9.45%

(Standard Error)

(133,065.70)

(133,002.30)
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Bonds CB and Sukuk
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UAE / /
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/
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MATURITY Bloomberg
Country Asset NAME ISSUE DATE COUPON RATE
DATE composite rating
Kuwait Sukuk1 GULF INVESTMENT CORP 1/3/2011 1/3/2016 - 5
Bond1 GULF INVESTMENT CORP 2/5/2008 2/5/2013 - 5
Bond2 GULF INVESTMENT CORP 2/5/2008 2/6/2023 - 15
Qatar Sukuk1 QREIC SUKUK LLC 2/8/2007 2/8/2012 BBB 5
Sukuk2 QREIC SUKUK LLC 31/8/2006 31/8/2016 - 10
Bond1 RAS LAFFAN LNG I 8/9/2005 9/30/2020 A+ 5.3
Bond2 STATE OF QATAR 6/29/2000 6/15/2030 AA 0
bond3 DOHA BANK LTD 12/12/2006 12/12/2016 - 1.79
UAE Sukuk1 NATIONAL BK OF ABU DHABI 29/6/2010 29/6/2015 - 5
Sukuk2 NATIONAL BK OF ABU DHABI 28/12/2010 28/12/2020 - 10
Bond1 DUBAI GOVT INT'L BONDS 4/23/2008 4/23/2013 - 5
Bond2 DUBAI GOVT INT'L BONDS 4/23/2008 4/23/2013 - 5
bond3 NATIONAL BK OF ABU DHABI 2/28/2008 2/28/2018 - 10
Bond4 EMIRATES AIRLINES 7/11/2006 7/11/2013 - 7
Bahrain Sukuk1 CBB INTERNATIONAL SUKUK 6/17/2009 6/17/2014 BBB 6.25
Sukuk2 CBB INTERNATIONAL SUKUK 3/18/2008 3/18/2013 BBB 1.49
ARAB BANKING
Bond1 4/4/2007 4/4/2017 BB 10
CORPORATION
Bond2 GULF INTERNATIONAL BANK 9/29/2005 9/30/2015 BBB+ 10
bond3 BBK 6/28/2007 6/28/2017 BB+ 10
PERUSAHAAN PENERBIT
Indonesia Sukuk1 26/8/2008 15/8/2015 - 11.8
SBSN
PERUSAHAAN PENERBIT
Sukuk2 29/10/2009 15/9/2015 - 9.25
SBSN
PERUSAHAAN PENERBIT
Sukuk3 26/8/2008 15/8/2018 - 11.95

SBSN
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MATURITY Bloomberg
Country Asset NAME ISSUE DATE COUPON RATE
DATE composite rating
PERUSAHAAN PENERBIT
Sukuk4 12/11/2009 15/10/2013 - 9
SBSN
Bond1 INDONESIA GOVERNMENT 9/21/2006 9/15/2025 BBB- 1
Bond2 INDONESIA GOVERNMENT 8/20/2009 8/15/2030 BBB- 10.5
Bond3 INDONESIA GOVERNMENT 8/30/2007 2/15/2028 BBB- 10
Bond4 INDONESIA GOVERNMENT 1/27/2005 6/15/2015 BB+ 9.5
Bond5 INDONESIA GOVERNMENT 4/19/2007 9/15/2024 BBB- 10
Bond6 INDONESIA GOVERNMENT 6/16/2005 11/15/2020 BB+ 1
Bond7 INDONESIA GOVERNMENT 7/19/2007 7/15/2023 BBB- 9.5
Bond8 INDONESIA GOVERNMENT 1/26/2006 6/15/2021 BB+ 12.8
Bond9 INDONESIA GOVERNMENT 1/24/2008 7/15/2038 BBB- 10.5
Bond10 INDONESIA GOVERNMENT 9/11/2003 12/15/2012 BB+ 1
Malaysia Sukuk1 MALAYSIA INVESTMNT ISSUE 15/11/2006 15/11/2016 - 10
Pre-Crisis Sukuk2 KHAZANAH NASIONAL BHD 8/12/2006 8/12/2016 - 10
Sukuk3 MALAYSIA INVESTMNT ISSUE 16/3/2005 16/3/2015 A- 10
Bond1 MALAYSIAN GOVERNMENT 4/30/2004 4/30/2014 A- 0
Bond2 MALAYSIAN GOVERNMENT 3/15/2006 9/15/2016 A- 0
bond3 MALAYSIAN GOVERNMENT 2/25/2003 2/25/2013 A- 0
Bond4 MALAYSIAN GOVERNMENT 3/31/2005 9/30/2015 A- 0
Bond5 MALAYSIAN GOVERNMENT 7/30/2004 7/30/2019 A- 0
Bond6 MALAYSIAN GOVERNMENT 12/4/2002 12/4/2012 A 0
Bond7 MALAYSIAN GOVERNMENT 10/30/1998 10/30/2018 A 0
Bond8 MALAYSIAN GOVERNMENT 7/15/2005 7/15/2025 A- 0




145

Bond9 MALAYSIAN GOVERNMENT 9/15/2006 9/15/2026 A- 0

Malaysia Sukuk1 MALAYSIA INVESTMNT ISSUE 16/3/2005 16/3/2015 A- 10
Post-Crisis Sukuk2 MALAYSIA INVESTMNT ISSUE 31/10/2008 31/10/2018 - 10
Sukuk3 MALAYSIA INVESTMNT ISSUE 13/2/2009 13/8/2019 - 0

Bond1 MALAYSIAN GOVERNMENT 4/30/2004 4/30/2014 A- 0

Bond2 MALAYSIAN GOVERNMENT 2/25/2003 2/25/2013 A- 0

Bond3 MALAYSIAN GOVERNMENT 7/30/2004 7/30/2019 A- 0

Bond4 MALAYSIAN GOVERNMENT 12/4/2002 12/4/2012 A 0

Bond5 MALAYSIAN GOVERNMENT 10/30/1998 10/30/2018 A 0

Bond6 MALAYSIAN GOVERNMENT 7/15/2005 7/15/2025 A- 0

Singapore Sukuk1 MAJLIS UGAMA ISLAM 16/11/2009 16/11/2014 = 5
Bond1 SINGAPORE GOVERNMENT 7/1/2003 7/1/2013 - 225

Bond2 SINGAPORE GOVERNMENT 7/1/2004 7/1/2014 AAA 3.625

bond3 SINGAPORE GOVERNMENT 9/3/2001 9/1/2016 AAA 3.75

Bond4 SINGAPORE GOVERNMENT 9/1/2005 9/1/2020 AAA 3.25
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Algorithm §1%31 Monte Carlo Simulation 283WasanIasNUlUFUNINALNBIGILAE"

L4 gﬂu,uumsmﬁau"l,mmaas’]mmwm‘mﬁuuu Geometric Brownian Motion 814130

s

asunele agdh

AP
t
— = ulAt + oVAtZ;
Py
>3 n{ [l n& v v . .
lag U = aenwanauunwaislus9szezIamieTnin (holding period)
. A \ A o )
o = dwdsiunnaspwlugisszaziamniednomi
A o A
Z; = standard normal shock 44 leunannnistasuudasvessen
At = 1/100

Tunaudall fa navinmigunisiswulassesnen Z; uazldnandedaiudu

Pt uazauny Geometric Brownian Motion 9 1nTu@awnudlNaziIaynInIIa

P, Peyq, -.e, Pr

v v
o ) as

MT1IUADWLANRAIE GATI LT 10,000 39 LNalAlaTaNaauesaTaTniln
holding period 2@'1U31143% 10,000 3101 nanfe lan1InIzaeen (distribution) Va9

NANANavaInT&1IWLL holding period o1 b

ﬁﬂmsﬁﬁmmgammﬂmﬁm VaR T,@ymmwsnm%%aé’mwamammuﬁéhq@ 1%

$38 5% NNNIINTZUAINAUITH LG

#1130 Algorithm &1%3U Monte Carlo Simulation ¥83Waian1TasnuluFunIwIuINNIMnLs

AR InasuY laaath

° 'i'1m°11am‘mm'mﬁl,wiam”’sﬁgﬂLmumsmﬁauvlmLLmJ Geometric Brownian Motion
“ X
At

AP!
— = ulAt + oWALZ,!

t



147

AP,?
g = u2At + o2VALZ,?
t
APN
PSV = uNAt + oNVALZ N
t

o

1,2 N dno . ¢ o go 4
o 7,,Z:% ., Zy " fldnnniaguensazlianuduwiusn (correlated) FIaNmAL

o o

> a Q/ [ Qq// J [
YPIAMUFNNWTVA standard normal shocks Q@INANIUUVUDYNUIN WU

u

ANUFUNBTVDIDATINAADULNUVDIATIRITRT Na11A8 LUNINT variance-

. 1 2 N & & o o a_ ¢ .
covariance V84 Z; ™, Z¢", ., Zp HWANBUAUNULNNING variance-covariance

maaé”mma@]ammumaom’lmmmuwafmmmmu

o dunaudall Aa MmIxsiauaugu Zy 3naming variance-covariance ¢ana17 la
NNIUBN  variance-covariance UBIEATIHARBLLNUIBIATIAIIRRIUNETANTAINY

v ada

A o v v aaAa Q;

@283BNIULNUUL Cholesky TIgnasnfIwImslaasondwIsnaadana iy
{ Mo o . ' o v i i i
o lald daavgy Z; wnnzaw viannsssveunsunen Py, Peyq, e, Prl,

a q
| = 1, 2, e N laglsaunns Geometric Brownian Motion 3NNTUWABULIN LD
AW IU131ANANAV8IR1INALK holding  period 1@ lBasaEIIRiLARZAA
1 2 N < = ¥ AN o ' ' & a = o o
Pr~, Pr%, ..., Pr" anuuislanannlduazdrdasiminuessanasniiudazan
TuwaianInanudiWI I TIAMIBNANBLUNUYBINDTANNTAIN U

® yndUuaawAunaIs 9a3d L% 10,000 A3 WNalA leN1INTEAN8@L (distribution) V89

MNAMIBNAAaLUNUTIANaTaINasanIaInuluaaInitlu holding period faly

ﬁfmwsﬁnmmgammwmﬁm VaR I@ﬂﬂflsmﬂmﬁaé’mmamuLmuﬁ@hq@ 1% %38 5%

PNNINTZNLAINAUD ELLVL@T

v a o o . & o a =
ﬁnﬂaum‘i“mmummmLmﬂuﬂﬂmlﬂﬂmﬂm Scilab LWaﬁi']\‘ﬁ"lﬂ']ﬁllll@li%ﬂ‘im"lladﬂizlﬁﬂﬂ

%

6 6 Aa s o < v g
n1ang wasmmsamummwwzwuﬁumuuumvlﬂ"l@ Jh

a=1: /1 U IANFRIUNWEUEI bond 1 NU bond 1

b=0.63694471371812600;  // @2LUIARRFUNWIVDS bond 1 NU bond 2



c=0.03888785887279410;  // dAULIARAENWHIVEY bond 1 N1 bond 3
d=1; /1 dusegRauNUTVad bond 2 NU bond 2
©=0.03888785887279410;  // dAuUIANRREUNWIVEI bond 2 NU bond 3
f=1; /I fulsianaunsues bond 3 NU bond 3

P1=100.125; // FaudsTASUAUVEI Bond 1

p2=145.656; // @aLUITIAINAUVEI Bond 2

p3=79.75; /I audsasud e Bond 3

mean1=0.00072353812100270; /I AT INANDUUNWLAAE VDY Bond 1
mean2=0.00102229098167559; /I §AFINANDUUNHLAAE VDY Bond 2
mean3=0.00071997011286470; /l $ATINANDUUNWLAALVEI Bond 3

$e1=0.00500367148828433; // @hL‘fl‘El{'lLU%SJ’]@]?ﬂ’]%‘U@OéT@]i’]Nﬂ@]E]ULLY]%‘UE]G Bond 1
$e2=0.00969231929475219; // @hL‘fl‘El{'lLU%SJ’]@]?ﬂ’]%‘U@OéT@]i’]Nﬂ@]E]ULLY]%‘UE]G Bond 2

$€3=0.00981828234611709; // ALIHIUUNIATIIUVBIOATINAADLLNULDI Bond 3

w1=0.44585987261146500; // SARIUVDY Bond 1 sl,uwas(@]mmmu
w2=0.44585987261146500; // S§ARIUVDY Bond 2 Iuwﬁ@mmmu

w3=0.10828025477707000; // S§ARIUVDY Bond 3 1%wa§mmmmu
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cor=[ab c;b d e;c e f]; Il F AN NT AR IR TV INAN DL UNUVDITUNINENS 3
r=chol(cor); /I RFIIANING r #2835 Cholesky Decomposition NNLUNINTIRTUNBS
for t=1:1:10000 I fﬁ’wammm%oﬁmLfiamm:mnmamu (holding period) 31%3% 10,000
N

fp1=p1; /I vuadwdsmengaie (fp1) Irfarintunasudan pl

fp2=p2; /1 fnnasudinengame (fp2) TWdevinnumensudu p2

fp3=p3; /1 fnaaulinengaie (fp3) TdenvinnusenSudu p3

ret1=0; /1 gF ALl INafauLNuYad Bond 1

ret2=0; /1 gFaLdINaaauUnLVad Bond 2

ret3=0; Il gFaundInaaauuniuad Bond 3

for i=1:1:100 Il LLu'aﬂhaatza:nmmiamuaamﬂu 100 TILIRNEIDY

%

2 a 6 Aa a Aa
e=grand(3,1,'nor',0,1); // ®319LUNIND shock NUANBULNNINIZNUAILUUUNG
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z=(r')*e; /1 USUTH shock SANNFNNKTIZTAIINWANNANNTFUN VD

NAAOUUNUVIFUNTNE DT

fp1=fp1*(1+((mean1/100)+(z(1,1))*se1/10)); I a1ne lduastieszaziiates o
U8y Bond 1
fp2=fp2*(1+((mean2/100)+(z(2,1))*se2/10)); /I anaa lduestieszuziiantas 9uad
Bond 2
fp3=fp3*(1+((mean3/100)+(z(3,1))*se3/10)); /I anaa lduastieszuziiantas 9aad
Bond 3
end; i1 Busenalutsnsdestallauesy 100 Tr90am
ret1=(fp1-p1)/p1; /l HAABLUNUBY Bond 1 Lﬁamm:mnmmiamu
ret2=(fp2-p2)/p2; /l HAABLLNWVBS Bond 2 Lﬁamm:mnmmiamu
ret3=(fp3-p3)/p3; /l HAABLLNWVBS Bond 2 Lﬁamm:mnmmiamu

ret(t)=w1*ret1+w2*ret2+w3*ret3; // mw]m_lLmu"uaawaﬁ?@miammﬁammw:nmamu
end; I VL@TNa@]ammumaowas’@mmmumu 10,000 @

. ' { o & & :
disp(ret); /1 WEAIATHAA D LUNUNFINIDUNIRNA 10,000 A1
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2. lIstisna (Purchasing Order) 1137319919111V 89

o ' { o & & o o o o ) ' A
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