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MY FAB TEAM AND ME

6 Programmers: 4 based in Milan, 1 in Pistoia,
1 in Trieste

3 graduated in Mathematics, 2 in Physics, 1
Actuary

Pair Programming

Work Alone

Shared Analysis
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& bond fair price for beginners - & X
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1680&bih=949&tbm =isch8tsa="18ei=YYLNW5rGGKfprg T5ukKGoBwélg=bond +fair+price+for+beginners&oq=bond +fair+price+for+beginners&gs_l=img.3..36

Go gle bond fair price for beginners B L Q
Tutti Shopping Maps Notizie Immagini Aliro Impostazioni Strumenti
formula bond wvaluation Zero coupon bond accrued interest suppose yield curve venezuela
Bond fair priCE Determine the fair price of a bond
) . . " - * H_nml Example (Contimed)
ihatinilil ' Ir.'fl':‘ m““:' ”';_T"a;d the relnant 2470 coupon = Suppose interest rates fall immediately afler we
L . e L issue the bonds. The required retum on bonds of
P Comgpute the fair value, P r-z T similar risk drops to 10%
The fair DI'ICE.' Df a bond & the sum of the o | o What would be a fir price [or these bomds?
present values of all its cash flows, O e T R Sl e e e
including both the coupon payments and | [ T IR —
the redemplion payment - =
P 1 " \Zm; It :h COAUPON Tate = rv:qulrod retum, the

bond will sell for a premium

International Bond Market Plan: 1 Bond price and yield pdf

wrn AR
Ensy Question

Yau are offered to buy a 4=

&

mmd b meimg patE iS
orfer.

n corporate bond

_ (lLH
(Z::1 uf;}'l) + (‘lf:(]""
C(&) + M(144)™N

C C
T T T (1+;')N)

in the begirning of its 7™ menth on its 3™ year for
$963.54, Tns foce =hon i d1.000
5.172% p.a., with oo
Government band r

Is $961.54 o guod , st What is
a fair price for the bond? What is the yield if you buy it
at this price? If the govt, bond rate suddenly goes down
to &.7%, what will be the new fair value of the bond?

Bond Valuation: Calculators and Tips

$946.71 < $1000
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Advanced Bond Concepts:. .. How to Price/Value Bonds - Formula, Annual, Sem...

Slide 1 Valuation and Characteristics o...

Exam Preparation - Bond Valuation Usual Exam...

Accrued Interest = Coupon =

Advanced Bond Concepts: Bond Pricing

« Computa the fair valus, P

Bonds 2016

day count
total days

§12.50

Inve..

Calculate Bond Price on TI BA 1l Plus ..

+ In this case ¢, m, T, and the relevant zero P el S Pt
coupon yield curve are known

Advanced Bond Concepts: Bond Pricing |.. Bond valuation - Wikipedia

Determine the fair price of a bond

. . . i
. M
r B Zero Coupon Bond Price = m
P ST ' . ' R
_ 1000
- {1+0.03)39
T = $744.09

Advanced Bond Concepts: Bond Pricing | I..
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Market Price
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How To Know IT A Municipal Bond Pri... Solved: EXAMPLE 10.9 Fair Holding-Peried..

=
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Immagini salvate  SafeSearch~
par npv maturity coupon rate calculate bond yields question premium investor
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Advanced Bond Concepis:...

Estimated Fair Value

Rich/Cheap Analysis

Compares

Price = Estimated Fair Value

Price > Estimated Fair Value

Price < Estimated Fair Value

Bond Math Basics: Bond Pricing | Doug Carroll
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FIXED COUPON BOND
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In the beglnnlng Was the
Prlcmg

and the Prlcmg Was Wlth the
Engine

and the Pricing was the
Engine



BOND FAIR PRICE CALCULATION

SECURITY
INFORMATION

P=3

CREDIT
SPREAD

&

n fi

TERM STRUCTURE
OF INTEREST RATES

GETCurve

R

=0 (14r;+s)ti

\

(1+rp+s)tn

No holding information is needed, we need just the
security specifications
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THE ENGINE BIRTH

STEP 1: STRESS TEST- MANAGING TWO CURVES

The 30/12/2005 Italian regulator
asked the Insurance Companies to
analyse the behaviour of the

portfolio under market shocks as: - STRESS TEST MODULE

It's based on a full repricing approach and It allows to

Interest rates

define market scenarios taking into account changes in

FX rates interest rates, credit spread, equity indices, fx rates

Credit Spread

Equity Indices

SimCorp



FAIR PRICE ENGINE
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STRESS TEST MODULE

STEP 1: STRESS TEST- MANAGING TWO CURVES

2 Spread:
Mkt spread
Stressed spread

SECURITY
INFORMATION

No holding information is needed, we need just the
security specifications
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H 2 CURVES: N

Mkt curve
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Stressed curve
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SIDE EFFECT

BORN JUNE 2006

» Effective Duration

» Spread Duration

P__P_|_
2Ph

D —

= = €« [ & ﬂ| Search... v F % Aa Bal

[0] I+{PK}DURdo rarg:FPI;FPR;FPRcol;i1:GETcurve;PK;FPL;

[1] RComputes effective duration and effective convexi

[2] t sa+rarg | | | | |
[3] 7+(4 ,“psa)p0 30 35 40 45 50
[%] FPIcol+=1 & FPRcol=1 & 9 10 11 < FPbszTh+=10*"6&

[5] NOSC~{0}

[&] GETcurve+{

[7] C+Swap2Bond=a READcurve w

[8] (cC),(cC-[2]0 0.0001),(cC+[2]0 0.0001)

[9] }

[10] UPrz+1

[11] ImpSpr+{
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THE ENGINE EVOLUTION

INTEGRATE THE CALCULATION CORE WITH THE ALM MODULE

1 Curve
Credit Spread

Many curves: a Forward
Curve for every end of month
for at least 5 years

2 spreads: Mkt spread and
user defined spread

2 curves
2 spreads: implied Stressed
spread

SimCorp



ASSETS LIABILITIES MANAGEMENT

 Projection of portfolio future value and expected cash flows for both assets and liabilities

« Time horizon of many years - multiple forward dates

Interest rate risk and liquidity risk Clustering of policies into model points

Credit risk rescaling scenarios Projection of future deaths, surrenders,

Prices (including embedded options prices), etc... and corresponding cash flows

flows, accruals, callable bonds moneyness,
durations

Future buys and sells

SimCorp
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ALM MODULE

STEP 2: MANAGING A FAMILY OF FORWARD CURVES

Spread:
Implied spread

No holding information is needed, we need just the
security specifications

SECURITY
INFORMATION

User Defined

J

A CURVE FAMILY Buy and sell Fictitious Assets in the
Mkt curve forecast.
'! Fwd curve

* Rebalancing calculation mechanism:
Simulation of buys and sells, calculation
of new holdings values

\

FWD CASHELOWS
&

FWD PRICES SimCorp




E €A 8 Qs X v|% % ZE € A § ©search... PR
I+t GETcurve sela -
5 [o] b*t GetAlLMcurve sac;b;C1;D;:;d;dl;iotal2;0F;;df;spr
7+t READcurve sela [1] t b+2tt,1 A se non passo PRRpar[27] i1 default & 1 (pe
Ao (c)APLIT b NFP mbl 02/03/2006 14:16 [2] [ :If ~sac ANg 3034
= [3] [SHADOW' Swap2Bond'
[0] I+{PK}ALMdo rarg;FPI;FPR;FPRcol;:i:GETcurve:PK;FPIcol ;SA:D;L2;FLD; R ex [4] L Swep2Bond+{w} ¢ :EndIf
[1] uGSTK" ,BNFP,BSTR® [5] G :If QepCl+=datac READcurve sac
[2] OPENsmt'sprval’ [&] C+~(£FPdt)pcl 2p0
[3] _~#.CLOSEsmt uDefer'sprval’ [7] i tReturn ¢ :EndIf
[4] NOftz+{w*wzpd235} [&] 0 :If PRRpar[40]
[5] alm=1 ¢ t sa ftz=rarg ¢ NOboot~1 [9] C+~('CRVrule'uQV GetAImCRVrule sac)AlmStressCrv Ci
[6] FPdt+ut, {w[Aw]} (t=0DTCH/DTC [10] :Else
[7] Ne=pFPdt o MD C F IRR CNVX CPN ACCR ICALL-<cOp:Nc,Zpsa,ftz r11] C<Cl o :EndIf
[a] Ne++1 o P+(Nc,%psa,ftz)pl «FLOWS+0 11p0 « CI1ITM-0 5p0 =« ATICRV-0 3p0 [12] O :If PRRper[12] & curve spot anche & date fwd (per ora ad us
[9] FpIcal+2 o FPRC?I*i 9,?PRRpa"[3G]¢{6 10 11 18 19 20)(18 21 22) [13] Ce(cCl), (T1+#FPdt ) pcC
[10] GetCRVrule+GetAImCRVrule [1%] :Else
E:;% o oeIf PEEEE:[EEIEEQ“:’GbIt , [15] D+(+360)=30 dCVD FRdE,[1.1]t
uGsTK ", .beio,bltg (217 wila
[13] & :Select PRRpar[88] [18] d+( %2} (111),12=1[=8C
Cia] e [17] di+(£12)%112%(24D)+>8C
[15] GETcurve=GetALMsimCrv [18] fota12+{L0.5+12xu}{(ua a)roa w}
[16] :Case 1 n eiopa 2011 E;g% c Ci+déu§PLIi
[171] 5Tns+qish £ u N
[13] GETCUF?E"‘GEtALHEiGPﬂEF"J [21] GHSHEPEHGHd a,[l.l]c SPLIVAL 1]} cCi
[19] :Case 2 a Ttga 2013 [22] d(+(/=)2)-=8C
[20] OSHADOW' GetFSpr' [23] DF-C[:,1], (1+C[:2])%-C[;1]
[21] STns+ltgs [24] DF+d1{
[22] GETcurve~GetALMItgaCrv [25] e~0 SPLI1 w
[23] Sscen+1[=45t100=PRRpar [26] w,[1.1]c SPLIVAL a}DF
[24] FSpr+0 2p0 [27] df-DF[;2],[=840F
[25] o] :If Sscen>i [28] df-df[dl iotal? de.+14D]+[2]df[dl 1otal?2 14D]
[26] i FSpr+=5scen FSpr ALMarchfSpr'G' ¢ :EndIf [29] C~C[C[;1]iotal? d;2], 1+df=[1]-+d
[27] GetFSpr+—{0, (T1+pFPdt )/ (FSpr;0)[FSpr[;1]1w;2]} [30] i C+(cC1),14(cd),[1.1]74[1]C ¢ :EndIf
[28] i :EndSelect [31] B :If baPRRpar[10]
[29] :E1self PRRpar[68] [32] spr+(CUspr;0)[CUspr[:1]1sac:2]
[30] GETcurve+~ALMx1sCurve [33] i (14C)+0 spro(+[2])714C o :EndIf
[31] tElse [34] :If ~16 uBIT PRRpar[104]
F
[32] L GETcur¥E+GetﬁLHc?rve o :EndIf [35] T Ce([/8)00(T[2])"C o :EndIf
[33] GetInfCry-GetALMinflry [36] ao (c)APLIT b ALM gar 22/11/2017 16:35 28217
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[87]
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[93]
[ou]
[95]
[9e]
[97]
[98]
[99]
[t00]
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[108]
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[112]
[113]
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[131]
[132]
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[13%]

m :=If v/i4 15 16 uBIT PRRpar[38]
FPrescale+~{1}
:Elself PRRpar[40]

tEl=ze

:If PRRpar[40]
E :If 1-PRRpar[88]
SPRtab+PRRpar[89]GETeiopaspr sa
SprCorp={0,("1+pFPdt}/(5PRtab;0)[SPRtab[;1]1s2;2]}
:Elself O0=PRRpar[67]
SPRtab+ALMc1fSpr sa
Spriorp+{
s+{0;t5prCls)[1+(5PRtab;0)[SPRtab[;1]1w;2];]
bi-tSpr0te~{w[Adw]}tSprOtuFPdt
b2+FPdte~{w[Aw]}tSprOtuFPdt
s+b2/bi\s ¢ s[1]+0
0.0001=ubVSc s}
tElse
Corporate+~5ELcorp ArchivioSel'LA’

7 :If PRRpar[99]
T AlMdur+~1 < :EndIf
ImpSpr+{

(2 3e~ANG 223)a0=MKT[MKT[:1]1s2;2]: (PMR;PMR[1;])[(PMI[;3]=PMI[;2]=1)uINDX t;3]

O=MKT[MKT[;1]1s=2:2]:0
(0 1)FPbond w

:If PRRpar[22] A indicizza pay off
T PO2IC+1 & :EndIf
:If Oz[NC'PK'
aAnomi+apnames PK
[OSHADOW Anomi
apdef PK e :EndIf

PK=apzack'GETcurve FPIcol FPReol UPrz ImpSpr FPbszTh FPdt CURind FPflows FPrescale FPrsk SprCorp',,'

SA+t FPexpand sa ¢ sa,+~ftz
SASZ—(t =dFPdt)HasFP 5A
OPTsaf=+~(tz0PTsa[;2]ANg 219)~(0PTsa[;2]ANg 3159)e8 9

ISPR+~(0=CetCmp SA)/SA o ISPR,[1.1]«0[=smt 'LAST/DATA'AFdur ‘SPR'ISPR{$40 20 dCV t-0,15)

FPRAT+FPdt GETrateo SA
FPrat-SA FPRAT[:2+6="1+1pFPdt]
FPpar-aMkt[14 10],(1+1=2aMkt}=RenDT,20 40 dCV 2=2aMkt
FPI FPR=PK FPdo t(SA, ftz)
:If QepFPI
P F C MD IRR CNVX CPN ACCR ICALL+-cOp~mli.ep”sa FPdt
P,~0 ¢ FPdur=0p=0,1+pFPdt
FLOWS+'FLOWS 'uQV 0 11p0 & FLOWS[:11]+1

I-P FLOWS C F FPdt FPrat CIT1ITM HWci HWer FPdur MD IRR CNVX CPN ACCR ICALL ATICRY

uGsETK 0
:Return ¢ :EndIf
:If PRRpar[99] A calcolo duration
T FPRplus#=+FPRplus[:1]eFPI[;1] | A pleonastico?

FPrescale~{mkt~{MKT;0)[MKT[;1]1s2;2] ¢ wl[l;1]{c g @ uDV w}(=mkt)l=mkt-ioptr[1;1]}

FPreszcale~{mkt+~{MKT;0)[MKT[;1]152:;2] @ m*=pfpr o nplw[l:;1]{a g a uDV w}(=mkt)=mkt-joptr[1;1])} o :EndIf

SprCorp={0,(T1+pCurva)p=/0.0001,(sacCorporate) ,PRRpar[4#8]} ¢ :EndIf ¢ :EndIf

'destra’

' 'anomi twQV'!
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SPPI BENCH MARK TEST = SOLELY PAYMENTS OF PRINCIPAL AND INTEREST

IRFS9 INTERNATIONAL FINANCIAL REPORTING STANDARD

 As a result of the financial crisis of 2008, the
Financial Accounting Standards Board (FASB),
decided to revise their accounting standard
introducing this test:

« The Benchmark Test is performed on all bonds
whose coupon rate is indexed to a interest rate
whose frequency doesn’t match the coupon
frequency. The test involves the comparison of
two cahsflows.

SimCorp



THE FAIR PRICE ENGINE

Using the engine in so many different contexts implies that it must be able to receive the input data in many different

forms:

INTEREST CURVES CREDIT SPREAD CREDIT RISK
* 1 curve for FP * Market spread for fair rescaling scenarios

» 2 curves for Stress Test price

*  Many fwd curves for ALM * Implied spread or
user defined spread

elsewhere




THE FAIR PRICE ENGINE

In each context the output requested may be very different:

Just prices, for example for Just flows for Prices (embedded options

VaR SPPI benchmark test prices), flows, accruals,

Stress test callable bonds moneyness,
durations for ALM




THEN THE (ALMOST) IMPOSSIBLE BECAME REALITY

* On 11 June 2014 the ECB introduced the negative interest
rates

» Black models stopped working
» Change model

* In fact we have two different Fair price engines: one is
based on closed formulas the other is a Monte Carlo
based on Hull-White model.

SimCorp



Monte Carlo based on Closed formulas

Hull-White model
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ALM

. SPREAD] -
~ DURATION | :

.- . - 'sPPIBENCHMARKTEST-, -~ =
~ PROFITANDLOSS ATTRIBUTION -~~~
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