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CFA Program Curriculum

2018 - Level lll — Volume

4. Fixed Income and

Equity Portfolio

Management

o Reading 22: Liability-Driven
and Index-Based Strategies
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AsaINUINoTalTHil

NAYNSANTUIITAUNIWE-UTLEU

0 msasmuiiewalswil (liability-driven investing: LDI)
Wunseliiduuos ALM
Wunsasawosndunsnginognsznildn
bl g\

0 vstmussAudinfinnssynuainnseannsusssilszAudinlignen
Sedosawmuluwasamsansniiiomsul s aulniluouran
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inBuaiany fedesasmulunasnanasuiliiowsunliineGuiuney
Tuaumn
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NAYNSANTUIITAUNIWE-UTLEU

Q/ Q/

0 mMaasaniliieduddudunswe (asset-driven liabilities:
ADL)

11/26/2022

Wunsainegeuas ALM

lgaunsngisoulmsionsiwasuulasvwassnsaanidoun 398

anuDusosadranosanilaulfiddruiioanmnuidssannms

Wasuulaswassnaaanids

ebHEN

0 usuml¥auide (leasing company) fifianddhanaarissy prdn 39
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= ANFAABRHIORHVOINILAL

Known Known
Known Uncertain
Uncertain Known
\% Uncertain Uncertain

= NYNNLAUYsaANn 1
0 WusUnsMuduuuaasis
= NYNNUAUYUTULAN 2
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AT WNANANAUD I NANUTAL

0 sﬁawusum/ﬁuﬂmvlumUﬂﬂaqmmumwumfﬁvimu
Fenfufuudnonil wasdoliismminshuwinduses
Pr5zU0anilan

0 WieWusUns/Mudi lisnuauodisoandaiuanuides
ANANTAINUGID (reinvestment risk)

0 Jagm Tuensnduass leua vasasaie anunsam
WusUns/udi lidnsavesiidaaiantfisenanls
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nsasenfifuAuluaNLTus

O LUIAG

nsdsuulaswassasineniduvih Tiyarmwaswiustns/iud
wWasuuladuiiavenssdudhu uazvih nssuannnsinadas
erusins/Hud lUamwmusadsuuladuiiamadionsu Sead
nanTanamilduouims 1/|waﬂ‘svmumammuavswsﬂma’mm‘s
ANUF DAL AUAUNNA AU Sruznasausinouiaudnaifinan
winAluAN Macaulay duration wasriusuns/vun (Macaulay
duration wasusins/ud bianuauasazwindussuznan baou
ib N el k)

Avual Macaulay duration waswasnasIasuilvingu
sryznANAIY MEasuznansausuilauasuinuat il
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nsasnffuAulvnilaudawsion

v

= oY 1

0 aeFnanilednil 1 Fousuiu EUR 250 &u fiazsiod
Prseluwiuil 15 anaviug 2023 siuanaiudl (15
nuAWUS 2017) 1Usn 6 T asdnssananiasiosnisasng
Was’mmgwmwﬁmﬂWusﬁmslﬁjufpj’ 3 avusialuiliialy

=]
F192941L

Coupon rate 1.5% 3.25% 5.00%
Maturity date 15 August 2019 15 February 2024 15 February 2027
Price 100.25 99.75 100.50
Yield to maturity 1.3979% 3.2903% 4.9360%
Par value 47,000,000 97,300,000 55,600,000
Market value 47,117,500 97,056,750 55,878,000
Macaulay duration 2.463 6.316 7.995

Convexity 7.253 44.257 77.747
Allocation 23.55% 48.52% 27.93%
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Msadhen HANAWARTLAUAD LA

Time Date Cash Flow PV of Cash Weight Time x Dispersion | Convexity
Flow Weight

15-Feb-17  -200,052,250

15-Aug-17 3,323,625 3,262,282 0.0163 0.0163 1.9735 0.0326
15-Feb-18 3,323,625 3,202,071 0.0160 0.0320 1.6009 0.0960
15-Aug-18 3,323,625 3,142,971 0.0157 0.0471 1.2728 0.1885
I © | 15-Feb-19 3,323,625 3,084,962 0.0154 0.0617 0.9871 0.3084
15-Aug-19 50,323,625 45,847,871 0.2292 1.1459 11.2324 6.8754
0| 15-Feb-20 2,971,125 2,656,915 0.0133 0.0797 0.4782 0.5578
15-Aug-20 2,971,125 2,607,877 0.0130 0.0913 0.3260 0.7300
| 15Feb21 2,971,125 2,559,744 0.0128 0.1024 0.2048 0.9213
I 15-Aug-21 2,971,125 2,512,500 0.0126 0.1130 0.1151 1.1303
15-Feb-22 2,971,125 2,466,127 0.0123 0.1233 0.0493 1.3560
15-Aug-22 2,971,125 2,420,610 0.0121 0.1331 0.0121 1.5972
15-Feb-23 2,971,125 2,375,934 0.0119 0.1425 0.0000 1.8527
15-Aug-23 2,971,125 2,332,082 0.0117 0.1515 0.0116 2.1216
15-Feb-24 102,971,125 77,251,729 0.3862 5.4062 1.5434 81.0931
15-Aug-24 1,390,000 1,051,130 0.0053 0.0788 0.0473 1.2610
15-Feb-25 1,390,000 1,031,730 0.0052 0.0825 0.0825 1.4028
15-Aug-25 1,390,000 1,012,688 0.0051 0.0861 0.1265 1.5490
15-Feb-26 1,390,000 993,997 0.0050 0.0894 0.1788 1.6993
15-Aug-26 1,390,000 975,651 0.0049 0.0927 0.2389 1.8533
I | 15-Feb-27 56,990,000 39,263,380 0.1963 3.9253 12.5585 82.4316
200,052,250 1.0000 12.0008 33.0378 189.0580
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v

g 1
0 yarmanaludavuuesnash
200,052,250 =47,117,500 + 97,056,750 + 55,878,000

0 avasinesnanslu 5 dhausn

(1.50%x0.5%47,000,000) + (3.25%x0.5x97,300,000) +
(5.00%x0.5%55,600,000) = 3,323,625
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v

LN
0 Seswanauununnglu (internal rate of return) wso

cash flow yield wainash
1.8804% siomast) nao 1.8804%x2 = 3.7608% sioil

o Market value weighted average yield

(1.3979%x0.2355) + (3.2903%x0.4852) +
(4.9360%x0.2793) = 3.3043%

I YOIWDTHHINNINANDURNULRA AL AN TN DI WS TN/l
7 lunwasn
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nsasniANARlErilausauIGen

v

phHaNE
0 yarTadusadnsuaRUaAAT FsUANNWDSH
NSUARUAAVDINDTNONARARTISHTUVINAU irr

o AaewIns Macaulay duration

FAUALA

0 CF, = ns:uaRuanuainassn a4 9anan t

0 PV(CF) = gaAdqUuaainsshd Ruaauadinass o ganan t
0 T = S wnugunaiineshansnszualuan

03
Yo, tPV(CFy)
1 PV(CFy)

Macaulay duration =
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nsasniANARlErilausauIGen

v

pnoeN 1
0 iwiinluanseuas Macaulay duration

PV(CF,)
Y, PV(CF,)

o annualized Macaulay duration

m = FuuAsivesnsanoavadu 1 7

annualized Macaulay duration = 1/m x Macaulay
duration = % x 12.0008 = 6.0004 U = szaziianadniveay

WD9H

weight =
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v

= 6NoYN 1
o Dispersion
T 2
dispersion = (t - Z t. weightt> X weight, = (t — duration)?® x weight,
t=1

= Annualized dispersion = 1/m? x dispersion
o Convexity

1
(1 + Cash flow yield)™

T
convexity = X 2 t. (t+1).weight,
t=1

Macaulay duration®+ Macaulay duration + dispersion
B (1 + Cash flow yield)™

= Annualized convexity = 1/m? x convexity
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‘msatunfiduiulinilaudouden

Time Date Cash Flow Total return at Total return at Total return at
3.768% 2.7608% )

15-Feb-17  -200,052,250

15-Aug-17 3,323,625 4,079,520 3,864,613 4,305,237
15-Feb-18 3,323,625 4,004,225 3,811,992 4,205,138
15-Aug-18 3,323,625 3,930,319 3,760,088 4,107,366
& | 15-Feb-19 3,323,625 3,857,777 3,708,891 4,011,868
15-Aug-19 50,323,625 57,333,230 55,392,367 59,332,093
0 | 15-Feb-20 2,971,125 3,322,498 3,225,856 3,421,542
15-Aug-20 2,971,125 3,261,175 3,181,932 3,341,989
&4 15-Feb-21 2,971,125 3,200,984 3,138,607 3,264,286
P 15-Aug-21 2,971,125 3,141,904 3,095,871 3,188,390
15-Feb-22 2,971,125 3,083,914 3,053,718 3,114,258
15-Aug-22 2,971,125 3,026,994 3,012,138 3,041,850
15-Feb-23 2,971,125 2,971,125 2,971,125 2,971,125
15-Aug-23 2,971,125 2,916,287 2,930,670 2,902,045
15-Feb-24 102,971,125 96,603,888 97,559,123 95,662,614
15-Aug-24 1,390,000 1,314,446 1,333,991 1,295,282
15-Feb-25 1,390,000 1,290,186 1,315,827 1,265,166
15-Aug-25 1,390,000 1,266,373 1,297,911 1,235,750
15-Feb-26 1,390,000 1,242,999 1,280,238 1,207,018
15-Aug-26 1,390,000 1,220,058 1,262,806 1,178,955
15-Feb-27 56,990,000 49,099,099 51,070,094 47,213,270
250,167,000 250,267,858 250,265,241

11/26/2022
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A5asNnAANARIRKILE

v

ehligNii
o Total return at x% @ horizon date (t = 12)

11/26/2022

AvsunseuaRuAnfoui 1
0 3,323,625 x (1 + x/2)11
AvsunseuARuAR U 2
0 3,323,625 x (1 + x/2)10

AvsunszuaRuanfou 13
0 2,971,125 x (1 + x/2)?
AnsunsuaRuaAnFou 14
0 100,271,125 x (1 + x/2)2
184
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nsasniANARlErilausauIGen

Roulvwasnsasuafiduduliuildoulsion

0 afiduiuasldnafisiolonsiwasuulasuas cash flow
yield gaawashnsiansnilvindunsiwdsuulaiuos
yield to maturity sasustns/ud ldaunoniduiiasha
afiduruldotnsanysal

Rouludsnanidunisfuduinnmswasuulaswosyaruasnasn

psnansuilazvindunsiwasuulaswesyarvasiustins/iud
ANynondy

Rouloginanazduasefsofionmswisuulaswoadusmns
wanouundanTuuuudusuin uinmswaswudasnuuly lodu
aunuensaiavin Toulosenaiduasalaigusi
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U Q/ v

ANFANAAANAL

v

Changein

Upward and
steepening

Upward and
flattening

Downward
and parallel

Downward

and
steepening
Downward
and
flattening

Changein 7- Change in
2.5-Year yield Year yield 10-Year yield

+102.08 bps +102.08 bps +102.08 bps

+72.19 bps +94.96 bps +120.82 bps
+145.81 bps +109.48 bps +79.59 bps
-102.06 bps -102.06 bps -102.06 bps
-129.00 bps -104.52 bps -92.00 bps
-55.76 bps -86.32 bps -134.08 bps

1113

U =

UWADLLLEIE")

Change in Change in
Cash Flow Market Value
Yield
+100.00 bps -11,340,537
+100.00 bps -11,340,537
+100.00 bps -11,340,537
-100.00 bps 12,251,212
-100.00 bps 12,251,212
-100.00 bps 12,251,212

11/26/2022
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Flattening - Steepening Twist Movements

yield (in %)
S

10 15 20 25 30
m aturity
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L Ausasnanauuvuauuly

Yield
Upward parallel shift
Initial curve
////”,-———“— Downward parallel shift
Maturity
(a) Parallel shifts
Yield Yield

Flattening of curve

Initial curve Initial curve
f Steepening of curve

Maturity Maturity
(b) Nonparallel shifts: Twists (steepening and flattening)

Yield Yield
\—’__/“7 Positive butterfly shift

- Inital curve
Initial curve
/‘\ Negative butterfly shift

Maturity Maturity

N rallel shifts: Butf y shii itive d ative)
() Nempa e tsarfiy Shifis (positve snd nagatiye) Fixed Income Analysis - Fabozzi
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L Ausasnanauuvuauuly

A A A
Parallel Shifts Flattening Shift Stee pening Shifts
o A _ K
= P v, -
E | £
o
v v
Time to Maturity X

Time to Maturity

Y

Time to Maturity .
i A . A
Twisted Shift Positive Humpedness Negative Humpedness
(aka Positive Butterfly) (aka Negative Butterfly)
= =

AN A

Yield

N

Time to Maturity

Y

Time to Maturity

Y

Time to Maturity

Y

11/26/2022

Nattawoot Koowattanatianchai



l

‘msatunfiduiulinilaudouden

v

Yield Curve Strategies

BulletStrategy | _| | | | | | | | | I I N N N N N N N |
¥ 4

8 9 10 11 12 13 14 15 16 17 18 19 20

BarbellStrategy |_ 1 1 1 Ml 1 1 1L L1111
4

S () 7 g 9 10 11 12 13 14 15 16 17 18 19 20

Ladder Strategy |I|||IIIIIIII|IIIIIII
o

1 2 3 4 S & 7 8 9 10 11 12 13 14 1S5 16 17 18 19 20
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nsasniANARlErilausauIGen

AN dsavadlassasawase (structural risk)

= Lﬂmmumaqmmﬂu:uusuaqwaﬁmmmmwuwluuﬂuﬂuﬂu
mamiumsuaqLé’uamswamammu wiansasuulasi
TiTguuuouwn (Vi kanswasuudaswas cash flow
yield ldwinAunsiwasuudaswas yield to maturity weq
viustnsiud liunonidsiasreniduiulsosng
Anysnl)
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nsasniANARlErilausauIGen

AN dsavadlassasawase (structural risk)

0 mmLﬁmmaﬂmamwwasmmwmwummsaamm"lm
fhon1svin 1w dispersion weaswashirsinfiaawinfiazyin
st (TesUuuu bullet snanirsuuuu barbell)

0 Convexity usirinszsumnuidssnadlasiasianase
nasnil
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nsasniANARlErilausauIGen

Barbell portfolio usznaumanusinsscszdu
AKTN LLAZNILEUT M998z 1D NASNALIY

2 Macaulay duration waswasaiiwindu 6 U dawinsu
segzna nouvosiustns/ud liansnanido (W
ANANAURUUANYSAL

0 Steepening twist voudUSHTINARDUUMUYN XYAR
YoawasnaTasniliianwazuuy barbell anad (M3
ARAIDANNARNWTUSTRTFEUzINNANTNANTIAN D U DS
yarWusUnsszozdu) vin kwosnil ldaunsamusosns
Wasuulaswasustns/fud bisnuaonidudl FnAdusu
atiNaNysal
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Barbell portfolio usznaumanusinsscszdu

AFINI LAz USUM59:028 1N DNANALNY

o Positive butterfly twist mamﬁuamwamammum%
uammaawafsmmwmwumuaﬂwmvuuu barbell anag
(HAAWHEUNTFzUZLNILATNUS URS5Y Auamnas) vin i
Waimuﬂlu?ﬂlﬂ‘iﬂm'm‘iaUﬂ']‘iL‘LlaEJlLLL‘IJﬂQ‘UENWlLS‘UG\‘i/ﬁu
ﬂ"’lumﬂmaﬂmw%numauamqaumm (uamawu
1logann yield anad)
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v

U Q/

AMLAN Y NWOIANTIANTR NN ANA LD
nildudauiie leun

0 figarsatalunandaavuesneiosvinduyasdaatu
VOINUAL

o # Macaulay duration fiwinfuszoznansausiuianda
Fuanonil

0 fidn convexity shiiaawindiazvin let

0 dosUsunasnasatnlaNanaanTNnANAUINDAYAN

duration Whwunsly lagann duration azUdsuliiiie
nanwlduasfionanouunuiUasn
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v

Q/ 1
= 6N 2
1 U 1 v
c”’ = o a a Y o a/ o/ o/ o o
0 NANTHINHRUNED9TNFEANNNNTDANWUSURNT 3 AUV
| 25vearBond | 7-YearBond | 10-YearBond
1.5% 3.25% 5.00%
15 August 2019 15 February 2024 15 February 2027
100.25 99.75 100.50
1.3979% 3.2903% 4,9360%
47,000,000 97,300,000 55,600,000
47,117,500 97,056,750 55,878,000
2.463 6.316 7.995
7.253 44.257 77.747
23.55% 48.52% 27.93%
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nsasenfiduAulinilnansfon

v

pNDEN 2
0 yarRavuwewil
200,052,250 =47,117,500 + 97,056,750 + 55,878,000
o Annualized cash flow yield = 3.76% sol
o Annualized Macaulay duration = 6.00 ¥
o Annualized convexity = 45.54
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NN9AUANTERANUAS

0 @AWW AUNINETIUTEnaUMBNTIA TR AL NAIT
NUNSTLARUAAMNTOY (VSlHudInuInLazszoznAN)
NFTHANUARDDAANNNKLL

Q aumaamauusﬂﬂmmﬂmssﬁawusums/wuﬂmnJu,
Ausrnauvasnildunay me"lmnmuaqmﬂwusuml
nuﬂuuﬂgﬂﬂaimUuﬂamuaumum%umvlﬂﬂau uanaAil
JafidfosnAnidas cash-in-advance fvinTwiAaANuLdes
AINATANNUGID
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nsasunfAuAulininaoson

v

m 6NOEN 3
0 wildulueunan o waudauisu 2017

SEK 6,620,000
SEK 4,410,000
SEK 5,250,000

0 Wustinssgunaaiiauiianunsadols

11/26/2022
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nsasunfAuAulininaoson

v

= oy N 3

0 WOSTHMNS1ANSWILT

Q/

URANIZUANUAR

2.75% due May 2018 SEK 2,960,000
3.50% due May 2019 SEK 5,950,000
4.75% due May 2020 SEK 3,950,000
5.50% due May 2021 SEK 4,980,000

11/26/2022
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nsasunfAuAulininaoson

AN3UA duration

0 JuA money duration waswasnadunawgiu money
duration waswasnnildn
Money duration = modified duration x market value

0 WosmAunawesiaedl dispersion waz convexity unanin
Posnasanilau usmsshiignwindiazduldiioan
structural risk

A asm 2 wasweid duration winAu waswiifi convexity ganin
sinay [Wnanauunuaenitwesmiid convexity sihnin (mvlsm
nen yield anas waznanutiosningn yield windu)

11/26/2022 Nattawoot Koowattanatianchai 38



nsasunfAuAulininaoson

v

o’ U Q/
q

= WusUns/Mudi [Dasranosndunsnegiinfiduiu

<

_ 1.5-Year Bond 6-Year Bond 11.5-Year Bond

Coupon rate 1.00% 2.875% 4.50%
Maturity date 15 August 2018 15 February 2023 15 August 2028
Price 99.875 99.75 100.25
Yield to maturity 1.0842% 2.9207% 4.4720%
Par value 41,825,000 100,000,000 60,550,000
Market value 41,772,719 99,750,000 60,701,375
Macaulay duration 1.493 5.553 9.105
Convexity 2.950 34.149 95.056
Allocation 20.657% 49.326% 30.017%

11/26/2022 Nattawoot Koowattanatianchai
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msatunfiduidiniinansdou

Time Date Cash Flow PV of Cash Weight Time x Dispersion | Convexity
Flow Weight

15-Feb-17 -202,224,094

15-Aug-17 3,009,000 2,956,054 0.0146 0.0146 1.7245 0.0292
15-Feb-18 3,009,000 2,904,040 0.0287 0.0287 1.3966 0.0862
15-Aug-18 44,834,000 42,508,728 0.2102 0.6306 16.5068 2.5225
15-Feb-19 2,799,875 2,607,951 0.0129 0.0516 0.7970 0.2579
15-Aug-19 2,799,875 2,562,062 0.0127 0.0633 0.5965 0.3801
0 15Feb-20 2,799,875 2,516,981 0.0124 0.0747 0.4276 0.5228
15-Aug-20 2,799,875 2,472,692 0.0122 0.0856 0.2890 0.6847
i 15-Feb-21 2,799,875 2,429,183 0.0120 0.0961 0.1791 0.8649
I 15-Aug21 2,799,875 2,386,440 0.0118 0.1062 0.0966 1.0621
15-Feb-22 2,799,875 2,344,449 0.0116 0.1159 0.0402 1.2753
15-Aug-22 2,799,875 2,303,196 0.0114 0.1253 0.0085 1.5034
15-Feb-23 102,799,875 83,075,901 0.4108 4.9297 0.0079 64.0865
15-Aug-23 1,362,375 1,081,607 0.0053 0.0695 0.0069 0.9734
15-Feb-24 1,362,375 1,062,575 0.0053 0.0736 0.0240 1.1034
15-Aug-24 1,362,375 1,043,878 0.0052 0.0774 0.0508 1.2389
15-Feb-25 1,362,375 1,025,510 0.0051 0.0811 0.0869 1.3794
15-Aug-25 1,362,375 1,007,465 0.0050 0.0847 0.1315 1.5245
15-Feb-26 1,362,375 989,738 0.0049 0.0881 0.1844 1.6738
15-Aug-26 1,362,375 972,323 0.0048 0.0914 0.2450 1.8271
15-Feb-27 1,362,375 955,214 0.0047 0.0945 0.3129 1.9839
15-Aug-27 1,362,375 938,406 0.0046 0.0974 0.3875 2.1439
15-Feb-28 1,362,375 921,894 0.0046 0.1003 0.4686 2.3067
15-Aug-28 61,962,375 41,157,805 0.2035 4.6811 25.2505 112.3462

Total 202,224,094 1.0000 11.8615 49.2194 201.7767 ———
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nsasenfiduAulinilnansfon

v

61028N 2
2 Money duration woswil

6.0004

" 0.0327608

modified duration X market value =

] %X 200,052,250 = 1,178,237,935
1

0 yamaaaludausoInash
202,224,094 = 41,772,719 + 99,750,000 + 60,701,375

0 Seswanauununnglu (internal rate of return) nao
cash flow yield vasnosmndunang
3.5822% sol
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v

pNDEN 2
0 annualized Macaulay duration @a3WasnAUNINE
5 x 11.8615 = 5.9308 U

o Modified duration waswasndunsneg
5.9308/[1 + 0.035822/2] = 5.8264

0 Annualized dispersion waswosnaunswe
Y4 x49.2194 = 12.3048

o Annualized convexity aaswasndunane
Vs x 201.7767/[1+0.035822/2]2 = 48.6846
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nsasenfiduAulinilnansfon

v

PO 2
o Money duration waswasnaunswe
202,224,094 x 5.8264 =1,178,238,461

o Basis point value (BPV) = money duration x
0.0001

msmﬁﬂuuﬂawaqaﬂammmmma\iwai“mmiwawsﬁﬁtﬁa cash
flow yield wauuly 1 basis point

woshnilan

o 1,178,237,935 x 0.0001 = 117,824

WO AUNTEY

o 1,178,238,461 x 0.0001 = 117,824
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v

= noyy 2
~ Upward Parallel Shift ~ Immunizing assets ~ Debt liabilites ~ Difference

AMarket value
ACash flow yield
APortfolio BPV

AMarket value
ACash flow yield
APortfolio BPV

AMarket value
ACash flow yield
APortfolio BPV

AMarket value
ACash flow yield
APortfolio BPV

-2,842,408
0.2437%
-2,370
Immunizing assets

2,900,910
-0.2437%
2,429
Immunizing assets
-1,178,071
0.1004%
-984
Immunizing assets
1,215,285
-0.1027%
1,016

-2,858,681
0.2449%
-2,207
Debt liabilities

2,913,414
-0.2449%
2,256
Debt liabilities
-835,156
0.0711%
-645
Debt liabilities
850,957
-0.0720%
658

16,273
-0.0012%
-163
Difference

-12,504
0.0012%
173
Difference
-342,915
0.0293%
-339
Difference
364,328
-0.0307%
358

11/26/2022

Nattawoot Koowattanatianchai

44



nsldounusUsunosn

nsldouriususunasniions duration e

0 Weldusnsnanauunuiasusuuuuly duration wes
woshaTaTNi [FashenfidusuaznUdouly vinThwosn
mﬂma‘luuﬂuﬂuﬂuaﬂmavlﬂ auwusamfﬂmamwmaﬂﬂsiﬁ
NaUsunasaiatlatioeineszning duration wasdunsne
LAz Ui AL eﬁmﬂaummsmaﬂmwmﬁeﬁamUwusum‘s/

WudlaonsuioUsunash
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nMslgdyaniressnsinoniduUsunase

__ Liability portfolio BPV - Asset portfolio BPV
: Futures BPV

O N = PuudaanihResiideataiieta duration gap
0 Liability portfolio BPV = BPV waswasanidunasfinsidsuulag
IHUINTINARDUUNL

0 Asset portfolio BPV = BPV waiwasndunsneanasiinig
WaLULUANFUTHIINANDULNL

0 Futures BPV = BPVp + CF-rp = BPV wa4dayaunlires
BPV.p = BPV wawiusiinsiigniianiidsuauls
CF.rp = conversion factor wesiusinsiigniianiasauls

Q
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nslgduanaoddnsinonidoUsunass

Swap BPV
100

Asset BPV + lNP % ] = Liability BPV

NP = Susuludayananouiidondawiotla duration gap
Liability BPV = BPV wosnwasnaniiau

Asset BPV = BPV aaanosndunswe

Swap BPV = BPV wasdyaaradsiaqusin 100

O O 0O O
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nsldounusUsunosn

510989 3

0 Ruswsnamuuianildunsaunsailsalgdy ey
Long Bund fidaenarulu Intercontinental Exchange
(ICE) Tun1suauns duration gap AAaTUINASIAND U
YONFTUEN WNVOINANDURN U I NAUALATUAUNUST NS
‘%“5mal,ﬁa\1mﬂ5m‘smaﬂLﬁﬂiumawmamaq WNASDULNUDY DY
W%SUG\‘S‘S@UW&MH@HQW\T‘M modified duration o4
‘I/\I‘LLS‘IJG]‘S‘S%U']HL‘I/\IﬂJ‘U‘LLﬂQﬂ'ﬂ‘UENWLLﬂLE)ﬂ‘LI‘LL meusmﬁ
ﬂaqmus[ﬁwasmwusumﬁsmaLwaqhwuw,ﬂmsuumﬂms

20NAUALDNYL

<
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51028719 3

0 Tuwausfinesavilduanniudlonvuiiyasnaiawingdy
EUR 330,224,185 i modified duration winAu 7.23
wazil BPV winAiu EUR 238,752 ahunasndumnsngann
WisUmssguladyamnaavinAu EUR 332,216,004 &
modified duration winAu 7.42 uazil BPV winAu EUR

246,504
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f2e N 3

o deyeun Long Bund #&unswgdedaduniusimnssguna
wassiuiiRusu EUR 100,000 uwasiisnsavas 6% a1
WusUnsi Ivasuauldnnrnualifistuzinan lanauszning
8.5 — 10.5 U :nadayasina) udnisnadanilszunas@
BPV wasdryaurilnians ldivindu EUR 65.11
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DN 3
a0 N = (238,752 — 246,504)/65.11 = -119.06

Jusvsnawmusdoutladaaniiaeslasdudoee (short)
uwu 119 dqyayun wiwatla duration gap
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Contingent iImmunization

LULIAG

0 MAsUNOTHAUNSWHLaznasavilauannshotng 2
wasmAuUNSNETnarmnanainnesanilausyg EUR
2,171,844 (wihsiu EUR 202,224,094 — EUR
200,052,250) ausianilisunin surplus laufigusnis
naIUANNNSAlY surplus UsrsnaaULUUIBIsNIRDIAMN
WNAaRDULNL Uueia surplus A udtroluiilosannua
Usznounshif fusmsnamuasdasnduluusvisnomu
WU passive 3nAsisiunsasanesnaunsneiis
duration Sudfu duration woswasnuilau
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Contingent iImmunization

pod N 4

0 Rusmsnamuuiiniianulkusmsnesansansuiliio
Frszniidunansfousosasdnsionvuuranile wosaniau
sanaNAyarnaainAy GBP 50,652,108 &
modified duration 7.15 wazi BPV winfiu GBP
36,216

0 Rusmsnasudonesnasansuilsgunasinnuidyadn
nanavinAu GBP 64,271,055 § modified duration
winAu 3.75 wazll BPV windiu GBP 24,102
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Contingent iImmunization

e N 4

0 Surplus Buguwindu GBP 13,618,947 war duration
gap wihaAu GBP -12,114 L?Juﬂmmﬂwmﬁu%mﬁ
naauu fiar [ghagns contingent immunization Tunns
drsniifiddunusiininnsidnasns duration matching
wuUUANE

0 Ruswsnamusadddnaninrestnsnonduinotla
duration gap a:dlsAismnuwnanavin over-hedge 3o
under-hedge A& duagfivaniizvasmain
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Contingent iImmunization

e N 4

0 dryanihiRessnsnenidufifusnsnaaule hedge §
aunangdodutuiusinssguiadennuony 10 U vifishan
w6 GBP 100,000 uazd BPV windAu 98.2533 sia
deuayun Bawide long visviue 160 deyaun

o Nf= (36 216 — 24,102)/98.2533 = 123.3

fatinusnnsnaamuvin over-hedge annnnsitla long visnua
160 deyeyn Fasnnnnsuuiidadstia duration gap nseilil
AaTUaIAUSINITNoIMUNIAM AN TN AT INARDUUNY
YounusUmToNy 10 T azshadluaunan vinwldrn lsuindwiio
sANfReTaedu (Shswanauunusinag)
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Contingent iImmunization

L ENES!

0 WuansnasnuiuwfydssanaenisAn effective duration
gosnasaniduls 9.2 uarvosnasndunsng 6 25.6 g
A1 BPV waanasanilaugnuszunaenlé USD 1.215
AU uazvaswesnAunsneaanUseunaie e USD
528,384
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Contingent iImmunization

L aNES!

0 Rusmsnaausinansosnslsiayan receive-fixed
Snsmaniduany 30 T fisedemanids Libor 3 isou Tu
nsa79 hedging ratio windu 75% leasdeusaunsana i
ansnaaUvinAy 3.80% & effective duration winAu
+17.51 wazil BPV winAiu 0.1751 siaduein USD 100

528,384 + (NP x 0.1751/100) = 1,215,000 - NP =
392,127,927 d&wsvu hedging ratio winAiv 100%

NP =392 ahu x 0.75 = 294 ahu &wsu hedging ratio
winAu /5%
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WOSHMNSANSHILUUT UG

Laddered bond portfolio

0 ASTRNYTENA lnnoular s vosusIRT/Mu
DENLVINE AURMADALFUININHNARDULNL

0 AA15AF2NYANULZND NI HITIN A DULNUNIANINNDSH)
m31d151iuuy bullet vdauuyu barbell

0 TuazidudnsmanauuMuiANNTULLULIN Wistns/
RiNededUNANAIITATU AR ULATIFERQAUNUIARIEY
WsURS/ A58z MININANDURNULEINTIN
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WOSHMNSANSHILUUT UG

Laddered bond portfolio

0 Fofiwosnaseuuuduiulaiowssuiisusunossuuy
bullet waz barbell Aansuniosyarwasnosnannnig
Wagulyadmndon1suatdyivaatdundnsnanoaunnit

0 woasmuuuguulad convexity asninwesnuuu bullet us
sinniwosnuuy barbell a1 duration fiu cash flow
yield w2918 3 wasavindu
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WOSHMNSANSHILUUT UG

Laddered bond portfolio

0 waseuuutuiulaimnudaeannnsamusioasni
wasauuyu barbell (5[68’51ﬂfsumﬂwusumilﬁuﬂMMummﬂ
eﬁawusumfi/ﬁuﬂmmﬂwamammuawu)

0 wasauvudutulalfanwaassduinamu ilesannnasn
azsznousurusUns/MuUAT IndRsurruadhssane G
inawuaalditonssudnsldasslsd wananniinng
ihnsuaRuannniusyns/Mudiinsuinuagiszan
amusiolunssnn duration waswasmlausiuen 3
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WOSHMNSANSHILUUT UG

Laddered bond portfolio

a ‘L”Lﬂamummiﬂa%ﬁqwa{mu,uusffuﬁu"lmﬁwmieﬁya ETF i
amuluiudionou Adnuaszaznan lbnauion Huinau
wail credit risk profile las ETF WHANNAADIFINI
mssﬁamﬂwusums/ﬁuﬂﬁmymw uananit ETF 54d
mumummim Luaqmﬂazgﬂmmiuuu passive
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WOSHMNSANSHILUUT UG

Laddered bond portfolio

0 dosdaiihmins:ninenisasanesauuudutulasunmsde
WNENaIMUTINATIAHEL Inunaamusuazlinisnszany
anudsdlusdunsiiniagis: Tusssuiiasninnesnuuu
Futulaifiiuuriustnsudanda wonanniiviiie
NDINUITINIIHAMNAADIFINIBIWUS TN/
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