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(Fi %5 ZH& AL - 1) 2004/1/31 $&5¥E * ~ 10 0] Bullet Bond €| = E[$]
K]+ [ 100+ i 554 100,000 ~ B FIERDHE 5% « ff EUTE 1/~ f]ELE

A 1/31 ~ [T 2014/1/31 > EL % & FLEWAI

ETEY BB AFIREE A & E
2004/1/31| -100,000 -100,000
2005/1/31 5,000 5,000
2006/1/31 5,000 5,000
2007/1/31 5,000 5,000
2008/1/31 5,000 5,000
2009/1/31 5,000 5,000
2010/1/31 5,000 5,000
2011/1/31 5,000 5,000
2012/1/31 5,000 5,000
2013/1/31 5,000 5,000
2014/1/31 5,000 | 100,000 | 105,000

# {5 (Bullet Bond)FL & FA 3]



25 7T L 2 FIH S VR BT IRR(P AP ED 5% S0 E A
YTM(Yield to Maturity)5% - ') {15 [fii & A4 o * V&30 YTM

el (RS g 20T YTMER R

Bond Price = % c + F
L A+YTM)Y (1+YTM)"

(C: AL F gt W)

PIFRIRHRTT 0T [ YTM S PYCHI Y P I -

dliki ; 2 ¥ YTM $7H il

B0 T = 2.00% 3.00%| 4.00%| 5.00%| 6.00%| 7.00%| 8.00%
1| 2005/1/31 5.000 4,902 4854 | 4808 | 4762| 4717| 4673| 4,630

2| 2006/1/31 5.000 4,806 4713 4623 | 4535| 4450 | 4.367| 4287

3] 2007/131 5,000 4712 4576 |  4445] 4319| 4198 | 4,081| 3,969

4] 2008/1/31 5.000 4,619 4442 42741 4114| 3960 | 3814| 3,675

5| 2009/1/31 5,000 4,529 43131 4,110 3918| 3,736| 3.565| 3.403

6]  2010/1/31 5.000 4,440 4187 3952| 3731| 3525| 3332| 3151

7| 2011/1/31 5.000 4,353 4,065 3800 3553| 3325| 3.114| 2917

8]  2012/1/31 5,000 4,267 3947 3653 | 3384| 3137| 2910] 2701

9] 2013/1/31 5.000 4,184 3832 3513| 3223| 2959 | 2720| 2.501

10| 2014/131] 105,000 | 86,137 78,130 | 70934 | 64461 | 58631 | 53.377| 48,635
FifAFE 126948 117,060 108,111 100,000 92,640 85953 79,870

¥ 126.9 117.1 108.1  100.0 92.6 86.0 79.9

A YIM L B e ]
JFf Bond Price = YTM R (1" [jf 3 i i~ (fhjjy FURf Bullet Bond fRfslp -

[f'~ ¢ ffi% YTM vs Bond Price l%f;ﬁ«,"qg,‘,l
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(=) ]’?‘j?}flﬁr%“ [’E : Spot Rate Curve * Forward Rate Curve I/ /j&"]

1. Spot Rate Curve /Ee" |

YTM G55 1o e S g et S PR pofieg, > o A5 TS T 5
=H(Spot Rate}f=2H i’ {25 Frfs (7] 1) - #1224

ACNE LG

_El

CF, CF, CF,
= .t
(I+7,) (+7,) (1+7,,)
I ro# - 57t Spot Rate » CRoLFHFHL & - (t=1-n)
ZSMF] )i Ze— {9 Bullet Bond % Spot Rate f JFT[ T IE;% [,&7 ISR %
[lfsga (Par Yield)' » YTM I3 Bootstrapping i ## Spot Rate £ ™ [Hi%:

[ﬁli : Spot Rate Curve E;ﬁ[

P 1) AF =
Spot Rate Curve 1 2.50%
6% 2 2.70%
5% - 3 2.90%
4% _— 4 3.30%
% 3 _— 5 3.70%
N 6 4.00%
7 4.35%
e 8 4.60%
0% 9 4.90%
1 2 3 4 5 6 7 8 9 10

R () 10 5.27%

%<~ : Spot Rate Curve %«

%Jp[q'rﬁ;{x(Par Yield) © B amaF RS A @fg@55;}Eg@fﬁ%«#wﬁggl@Ej#ﬁ i



I T] my[ﬁ\%&

R ) | e YSTEAO A | SR
1 2005/1/31 5,000 4,762 2.50% 4878
2 2006/1/31 5,000 4,535 2.70% 4,741
3 2007/1/31 5,000 4,319 2.90% 4,589
4 2008/1/31 5,000 4114 3.30% 4,391
5 2009/1/31 5,000 3,918 3.70% 4,169
6 2010/1/31 5,000 3,731 4.00% 3,952
7 2011/1/31 5,000 3,553 4.35% 3,711
8 2012/1/31 5,000 3,384 4.60% 3,489
9 2013/1/31 5,000 3,223 4.90% 3,251

10 2014/1/31 105,000 64,461 5.27% 62,829
57 I"E[ ﬁ?{’ 100,000 100,000
FI7 8 100.0 100.0

%4 : I'] Spot Rate Curve FTIF { Bullet Bond

HAIIE] " Spot Rate Curve » A SHIFITHIE L S FEPYRERLE L ffi 55 A3 1 JHR

JE[@TUI (EHfif o

2.Forward Rate Curve 2" |

Spot Rate Curve(# # 7| Hfif]ifitg) J%‘Frmﬁ‘ feaEit Forward Rate Curve(is
’:H% ) o ACTRE Frm NN/

(L +rmn) ™ "= (1+rn)™ x(L+nf)"
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Epl s ofy 858 m F U on = SEIWERIFSR > My 5 m T F[IE 5 Mn B m+n & F[I5 o
Spot Rate ﬁ%fﬂ» £ ] Forward Rate 31 5 » F* ASE Y 2

= (1+r1)(1+1f1)(1+2f1)(1+3f1)--(1+n-1f1)](l/n_1)

Forward Rate .V % pJ/jts" |

f'1 Spot Rate Curve == Forward Rate %%[’%T’:Fl’ HIT 2 pAT ?E'%Fz’ﬁ

Spot Rate | §it Forward Rate 1 » F[I[ i #fi %5 ¢ 7] -

Spot Rate [ i Forward Rate & » F[F1=F [ﬁ I -
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Steeper Trade : Spot Rate Spreads® > Forward Rate Spreads T Spreads 137 () 1]
’F”'ﬁ % g Spreads I (R ) ﬁr/r,”?j o E ﬂjﬁ (/T 1A i R R EFJ‘FF}ZEJ‘J DV01
JprE )

Flatter Trade : Spot Rate Spreads < Forward Rate Spreads - [![[E'f Spreads . i (=)= 1] f?ﬁ
%5 7 Full) Spreads VIT(HIMH S > € FllgE o (IF EFJ“FF 1K S ﬁFJJFF},;EJ\; DVOL “[ifg

i)

(5) (% AR MR R © % SR R ek e |
lﬁ‘jjjﬁ%@ﬁf H](Duration)fiv g A2 EH |
¥ A (Duratlon)|,7ﬁ ﬁ,ﬁfﬁ"‘ PR FE R IRE L tr,frgglﬁjj
Flls- g g fel 7 5! - F Macaulay H3 7 g IEH sl 2y

rfCFt x DF, xt rfF’Vt xt
Dmac = t::xm = t:ixm = Zt x X

Y CF, x DF, Y PV, H
t=1 t=1

Dmac £% Macaulay Duration ;

CF £y 5 Hid ﬁﬁ[JIEIAE*],LE[(ﬂJELﬁS'if,);

DF BTN 1/ (L y/m) oy Fe73 ZIFFAFH(F) - m &5 1 LLVEI(F) 5
t LS5 T RUIVIREHEE nxm 1]

PV 55 #5 & Bl i

nxm

X5 PV, ZP\4 » [ B $SE AU (Weight) gl . -

[ i #]] =% %@wafﬂﬁuaﬁﬂj F}H Macaulay Duration %}%Z”&DT » FEEN IS T o g A ]

- [
o .. D= Dinac
(Modified Duration) : (1+yj 5P
" P
7Dmac = OYTM
? Spot Rate Spreads i’ I' | RyitIftl 1/ slop(F] ) i (LEYTM)



A F#,HJ} FRE 196 » EHfi % gﬁj@ﬁy;ﬁ%}igwﬁ o

I/%rﬂﬁii‘ﬁ Dmod M” ?‘ :

FIF'1 Dmod f H#E‘, ?{%gla]ﬁjjgﬁpp“[ﬁu

RO P FE tx PVt Ifi'= = I'] Dmoa #FE i Y3 i (i 55 (1
1 2005151 5000 47762 . L
[ 2006131 5000 9,070 Duration J£{f;Bond Priceft/ %
3 200771531 5000 12,058 w0 =
A 2008131 5000 16,454 \\ s
5| 20001131 5000 19588 | _ 1100 e
6| 2010/131 5000 22386 | £ 100 ~ R
71 2011151 5000 ugs| &, N i
s 2012151 5000 27,074 \\ f
o 2013131 5000 29.007
10 2014/1/31 105,000 644,609 2.00% 3.00% 4.00% 5.00% 6.00% 7.00% 8.00%
Sum of PV 100,000 i
Dmod 7.72

%=+ : Modified Duration 5f 517 {5](Y TM=5%)

Enf[ﬁlp@pﬂjaj Modified Duration [’";ﬂ?ﬁ‘[’?‘jé‘f fﬁfrﬁ@gﬁ ; ?i%[nggq;g@,Jﬁ;@[Pwpi
1%(100bp)® :a;mﬁ, N2 ];g’[ j iEalES 4\[[’5 TR, ET#‘L[FLI 7 7 o PR

o

i

Modified Duration ’T‘E\EIJ%F:I’% SN ﬁ%]ﬁ;r%ﬂ EIEEEECE

a. FIPAE - FEREE G S EE R Dna 8 (i i
P -
b, EIF I » B G » Dmog Byl » &7 (%5 (FSAOISEEE S - (LR
IR AT -
c. HZFAFIE(YTM ﬁjﬁ) Dinog A1 + FllS Wiy | -
d. 1|V » Do i 55 [AREREE &0 T Tk o
% hke o e

PRES Dmodﬁhlﬁlﬁlﬁ z Efﬁﬁgj;ﬁij wﬁqet[ﬁ[;:[ (% [?M&a S T T

L
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d’p 45 )
O Sy, W

PV, xtx(t+1)

ih=k (B (Convexity Measure)
H sy HYTM

Gl

4[

T 25 (MRl B BTk o SRS ol (5T

AP =—D, 4 XAy + % Conwexity x (Ay)

NS R TIET B il h= (7Bl (Convexity Measure)y[I ™ % :

R F1 FLEW  tx(t+]) x PVt

1 2005/1/31 5,000 9,524

2 2006/1/31 5,000 27,211

3 2007/1/31 5,000 51,830

4 2008/1/31 5,000 82,270

5 2009/1/31 5,000 117,529

6 2010/1/31 5,000 156,705

7 2011/1/31 5,000 198,991

8 2012/1/31 5,000 243,662

9 2013/1/31 5,000 290,074

10 2014/1/31 105,000 7,090,698

Sum of PVt 100,000

Convexity 78.17

#+  Convexity Measure 5 517 [7](y=5%)
A Convexity H 1 4 f 55 (AR 00> I > IS L = i | s s
fFrt -

[FP4 - I'} Duration+Convexity 1 Iﬁl (i3 IE‘F‘

Duration+Convexity J{1iBond Pricerzs 2%

130.0
\\‘\
1200 NI
N P_Real

8 X B
= 110.0
e \ P_Duration
> _
£ . Est.
2 100.0 ~ P_Dur+Cov

\ Est.
90.0

80.0
~

2.00% 3.00% 4.00% 5.00% 6.00% 7.00% 8.00%
Al




Convexity /" [5&= i :
a. [ A R IR - 1] Convexity - A= BRI - 55
(ETA RSP B 5 WA AT RS T PRI BT [
Convexity £ fi 55 pA-T 2[5k « {1 Convexity I Hf {155 [Fifis (5
)iy
b JiFIEAR=1 A1 > IR IS - Convexity g

C. TrAEHVIIIER > Convexity [ ZHYEHT ZH 44 -

~ ~ Citigroup . Citi Velocity - Yield Book % Citi Indices f§ 4

(=) Citi Velocity
Citi Velocity S ey i & bh = FLVEZbersir 470 & f@:%;ru R
A0 ORI R ST, PR S R R
%ffﬂiﬂ;jjhzéflt,jé o fjlH] ﬂggz i \“ TR HEYH Ep}‘ﬁ&ﬁ} Ay %ﬁ;{gg .
S B E £ ka;??—fk‘}?ﬁ%[fﬁ YA - Apple iPad 57 e 2 ol
AR
ﬁ%\'ir : Citi Velocity = F;Iﬁrf’jti;ﬁ?ﬁ%[ﬁ‘

Layout and Functions CITIVELOCITY D>

Analysis ) S S o Perform Operations

Start here
Click on k8 1o launch * Chart - Time Series Chart . Create New Chart E “ha IPDF
the data chooser. Select a data series to v s Export Chart into Excel/PDF
piot chart * Data Table -~ Raw Time Series Data . Open Saved Chart , Share Link
Repeat Step 1 to add more serles (up to . Statistics — i I o +
i ‘rjnax} P Statistics — Basic Statistics Analysis Save Char _ Refresh Chart

* Regression — Correlation/Trend Analysis

Customize Your Chart

Tna Sartes  Garvme
[ AditewSerios L AddMaliFumciins ] cret D Tatie —— pr—— * Add Annotations — Double click on
va Edut " a0 v i Y el i han Lot e boae any points on the chart
* Zoom In - Click and drag the
cursor across the chart to zoom in
5 Zoom Out
Manage Series
y - Expand Chart View
* Edit  Modify Data Series
3 * %% Max/Min Indicator

Delete Data Series
Copy to Clipboard

* LR Ploton Left/Right Axis
Enter User-defined Points

Edit Legend
¥ Show/Hide Series on Chart

» Editable Legend ~ Simply click on
the Series name to Edit

B X spot.usospy. citi




(Z)  Yield Book * Citi Indices

Yield Book FBE 2P Piff i w36k - [ FRf iy ™ 1A }‘Ez“?rﬁﬁ INEB T
Fro ng”fﬁfjﬁgjl'ﬁﬁfﬁtwwﬁii' FrvE Rl PR R
(VaR) ~ il p AT i (F = AR IR e el VR o ROk
f5% client/server » “NBEEIT Local [V server Bk sy » il iy 7 Fe -
SRR T ES?EI’?%TEHSE—* server ¥ - ﬁ[F—%ﬁJﬁEj [EISRE T+ L
sAd Microsoft Office Excel ASLAE b [ & n%ﬁ‘ SURPEC T R - Citd
Indices [I*#* Yield Book - [[1F 1 Esih - £ = RIZHCELH S benchmark [

Eﬁ’ﬁk’ Eﬁ’@ flE' WY o

A ES Citi Indices . USD Bond Index * Multiple Currency Index #fy] e

Market Value

n . .
Quality Index Name # of Issues (Billion USD) Duration Yield
1G USD Broad Investment Grade Index 4992 14,541 469 2.06
USDBond| 2/31G, 1/3HY Asian Broad Bond Index 368 274 528 4.66
Index < 4/21G&HY  Emerging Sovereign Govt Bond Index 197 360 7.24 523
HY US High Yield Bond Index 1608 792 454 856
Multiple |G World Govemmert Bond Index 869 19,935 6.56 1.79
&
:’;Z'fy 13% HY Asian Govermment Bond Index 1% 709 575 343
IG World Broad Investment Grade Index 6784 33578 569 222
* data as of 8/31/2011
P

Source: The Yield Book

=t Citi Indices #fy]
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PR S T SRR R TR e pr

PRI E BRI - 809 S THE TR AR
FrlT T (Mark to Market) (4 3L« (s 55 P A fleer VR 2 2P
9 BB T RRRLY B e TP R 5 SRR ¢ 3R
o EIRGEET 1 YTMRF3EC ) « B0 1 67 non-call 10 & %
(155 YTMSOLrf UK = 218 - [ 15 s RSl 4 RS 5
ﬁ(l [E*5%) » F YL TAVEL D pAE TV o (RS 5 Y 'F'”’ a
(Mark to Market)7* {12141 -

R B R R T ORI i R i 3 S =
S LT R A N N SR U S s A e
Fl R ﬁ'F—Tﬁz PY PR G DU o S R E = E R SR
ﬁ}ifﬁf[lEJ[J@?i%ﬁl’i‘%E@Ef%E U BE R AR J/’FE‘F%P:
Pk ST o I E R B AR B R R e
FIRULARITRRT » FlaE WV A RHE R Y3 MR <k £ T
e R IR e S SRR

= r*[?f 5 N ﬁlrﬁa”“ 7> I} CITI YieldBook ;;ﬁﬂfr[g[
T 2 487 = 7t Bloomberg 727 ‘/Brﬁ U e AN (R B B
PG 3 lﬁ P BRI S H AR fFE'FTRPr FE R ]

AP BB 2 I = P 2 RS2 (A S G B R o

S RICSRES BT  PTILE RLE i

Y ¢Jﬁ?§&‘~iﬁﬁgﬁ I]— =710 = HpY Bullet Bond iﬁj?&”ﬁﬁ%ﬁgﬂ 1~Duration

- Convexity 7 BT > S5 VAFI 3 TR UGN TR - iy L4z
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AT o fEphe (WP F > H{PTE IR 55 o2 3 02 Fl[ 354 Spod Rate
Curve J[[i" &= Eb#‘ﬁﬂj} it [Saa— lﬁ, YPF|JEfar I') Spod Rate Curve
T F41% > ﬂ*ﬂj Jr:ﬂ fifiAgh [~ ] S pATE > £ DVOL Fe EI}%T@H El
FlloF e = %8 o I"'J%.TJ‘ J Duration A ' F[feH{% Rl - i+ 2597 il = =
IR TR B g
1

Effective Duration = A—P X —
P Ar

i A 85 [P-—Pa]/ [Po(rs— )] = [P-— P+] / [2Po (ro—1)]
P i B S5 e Spod Rate Curve Z 1 FEF(| SR »
J[1=1¥] Spod Rate % {[1 i ] Spod Rate AV =zt g » - J[{ ffr F[=el
R (R o i TR e (F 2 )PV
P e [ﬂjﬂﬁf@gﬁ@clsr@:a & (Y[ Callable Bond ~ CMO =) » 773k
APV THET BPREREEEL W e st -
- |45 fi(option) I’ [l LSy LS 2 7 ffI CMO sl
CMO [RGB TS5 [ o0 1 (5.5 I =l 1 5 15 4 2 Y
B PR ET R ELST AR T SRR R RO AR 5 1 F 5L i option) - D
O LS b 2 PR RE R R Ry R OAS(Option
Adjusted Spread) : (- ) ~ fEF|% F (Static Spread, SS) ~ (=) ~ Z S REFHIE
F[]-1# (Option-Adjusted-Spread, OAS) -
(~ ) ~ ffEF| 1 (Static Spread, SS)
55 2@ [ A7 Spot Rate Curve FFRI9[TH -
CF,_, _CF, . CF

P= 4 -
(I+7,) (I+71,)" (1+7,,)

SIS [ﬁg%Egrfr(SS) (% fi' 1~ [ default risk - ET 22 S0H)

z CF

P= 2o, sy

o (L+7,

12



(=)~ i%’%*@ﬁ%:ﬂ% J% (Option-Adjusted-Spread, OAS)

PRV VA o [E R L - e prepayment

model (}i] erl%WEFJ):E F[JF:IE‘_'ETQ Fllak i & 1 ZH& 0 [ A5

“ﬁ?ﬁ'] F'1 Spot Rate Curve =~ Forward Rate 7 ﬂ‘%% AR F R

SRR

1. ZV# Spot Rate Curve * Forward Rate %ﬂ%)ﬁ%*]ﬁ']ﬁjﬁﬁﬂﬁ*@@ﬁ%ﬁﬁ:EfJ
HF g o

2. I prepayment model » B H15) [oEHe 22 SRy & HARUZEL & gl

3. FlPIfEEEAE o R RER VL E R

GO, CF, (1) . . CEO

PY()= 50K T Do b 107,060+ K)

PVi
¥ Bond Price(Market Value) = ‘=
il ( )=

5% OSA) o
S. JRf K FRIpt - FI 5 PVQR) (g EHEOT s [ G PV (53 71 )
(B IEQB’E?E“:TTﬁ) °
P B R (3 bo fED EBSF BT SS(Static Spread) s OAS fiv=

ol o E”F F,]‘DA F CITITJIZLffb IEIS iFh~§~ 27— ¥ 7Y callable bond

i
& OAS (™ @%ﬁH\)w&:EﬁEpJ[EﬁmﬁLl% RS EREED )T AN AT
o S PR e RS VR - s R

13



i+ : Callable Bond (OSA fi:t1iffy])

The 3NC2 11% corporate bond (again)

1 - — r= 12.73%
Iteratlon OAS - 65bp OAS = 0.65%
r'= 13.38%
PV= 97.90
c;p = 11.00
r= 11.01% (0.5) ull = 10890
OAS= 0.65% Option= 0.0
P= 11.65% 11.85% Total = 10&90
PV= 9844 | Prob =  0.25
Cpn= 11.00
(0.5) Full= 109.44 0A£= 13.:;%&
= Option=  0.00 = 0.
[ o Motal = 109.44 05 = 11.07%
OAS = 0.65% o (0.5)
r= 8gs% |_, 865% Prob = 05 Pv= 9093
PV= 102.35 = :
Option=  -0.35 r= 9.01% (0.5) o Hﬂu 11%-%%
otal = 102.00 OAS= 0.65% Ert::?gl 2 o
(0.5) ______.ﬁ_ﬁ_.‘a.ﬁﬂ__ 9.66% -
Prob = 1 PVv= 10195 Prob = 0.5
C 11.00
;ﬁll = 112,95 r=  8.53%
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CITI ASIA PACIFIC FIXED INCOME CLIENT TRAINING SEMINAR 2011
19-23 September 2011

TENTATIVE PROGRAM

Monday, 19 September 2011

09:00 - 09:15 Introduction

09:15 - 10:15 Yield Curves

10:15 - 10:45 Yield Curve Exercises

11:15 - 12:15 Duration and Convexity

12:15 - 12:45 Duration Exercises

13:45 - 14:45 Global Sovereign Bonds, Agency Bonds and Covered Bonds
14:45 - 15:15 The Repo Market

15:45 - 16:15 Inflation Linked Bonds

16:15 - 17:00 Asian Sovereign Markets: Local Currencies and External Debt
Tuesday, 20 September 2011

09:00 - 09:30 Euro Commercial Paper

09:30 - 10:00 Citi Velocity

10:00 - 10:30 Yield Book and Citi Indices

11:00 - 12:00 Bond Trading Strategies

12:00 - 13:00 Portfolio Management Techniques

14:00 - 15:15 Portfolio Game (Part 1)

15:45 - 17:00 Portfolio Game (Part 2)

Wednesday, 21 September 2011

09:00 - 10:30 Bond and IR Futures

11:00 - 11:45 Futures Exercises

11:45 - 12:15 Foreign Exchange

12:15 - 13:00 Swaps (Part 1)

14:00 - 14:30 Swaps (Part 2)

14:30 - 15:00 Swaps Exercises

15:30 - 17:00 Introduction to Options

Thursday, 22September 2011

09:00 - 10:30 Interest Rate and Embedded Options

11:00 - 12:00 Options Exercises

12:00 - 13:15 Agency and Non-Agency Asset Backed Securities
14:15 - 15:00 Structured Product Building Blocks

15:30 - 16:15 Introduction to Commodities

16:15 - 17:00 Structured Commodity-linked Products
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Friday, 23 September 2011

09:00 - 09:30 New Issue Process & Syndicate

09:30 - 10:30 Analyzing corporate Credit

11:00 - 12:00 Credit Spreads and Credit Default Swaps
12:00 - 12:30 Credit Default Swaps Exercises

12:30 - 13:00 Managing a Credit Portfolio

14:00 - 14:30 Variable Annuities

14:30 - 15:00 Retail Structured Products

15:00 - 15:30 Wrap-up and Prize Giving
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