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Corporate bonds

Payments

> &

Credit risk
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Private corporations Corporate bonds Investors
1 (credit investment) |
Lending money
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Corporate bonds Creditrisk Credit spread
Corporate bond yield

Credit spread
Additional yield
which compensates
for added credit risk

Credit risk-free rate
Yield benchmarked
against government bonds
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Corporate bonds Credit risk Credit spread

10Y
Corporate bond yield

Credit spread
Additional yield
which compensates
for added credit risk

Credit risk-free rate
Yield benchmarked
against government bonds
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Credit risk-free rate Credit spread
May change based on shiftsin May increase or decrease (spread
economic expectations widen or narrow) depending on the

perceived creditworthiness of the
corporation issuing the bond

10Y
Corporate bond yield

Credit spread

Additional yield @
which compensates N
for added credit risk > I I I

Credit risk-free rate Fluctuate
Yield benchmarked over time
against government bonds

FINANCIALEDGE!
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Yields and bonds prices move inversely

Bond yields Bond prices

A

Credit spread

Corporate
bond yield Credit risk-free
rate
FINANCIALEDGE!
Yields and bonds prices move inversely
Bond yields
Q) Bond prices
Interest rate risk - rates duration
Credit spread
Corporate Credit spread
bond yield Creditr ;itsek-free Corporate
bond yield Credit risk-free
rate
FINANCIALEDGE!
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Bond yields

[ —

Yields and bonds prices move inversely

e @)

Bond prices

Interest rate risk - rates duration

Credit spread

A

Credit risk — credit duration

T

Credit spread
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Corporate Corporate
bond yield Credit risk-free bond yield

rate —_

Credit risk-free
rate
FINANCIALEDGE!
[ =g] Corporate bonds are a unique and
E sometimes more volatile investment
?@ compared to government bonds
X
/@\ General level of @ Credit quality
‘ » interestrates —=® of issuers
Interest rate risk - rates duration Credit risk — credit duration
Credit spread
Credit spread

Corporate Corporate
bond yield Credit risk-free bond yield

rate o

Creditrisk-free
rate
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Less volatile, more predictable o Volatility More volatile
More stable income stream: Stabilit Ees SElEIE iReere SiEsn
receive regular coupons Y
™
Higher priority: paid before o s e Lower priority: paid after debt in
equity in the event of liquidation “-ﬁ Seniority the event of liquidation

L ] ~
More likely to recover a portion -
)

of their investment

Returns Investors may get nothing back

=}
=

Lower risk and a more Greater risk: value tied to company
conservative choice performance/market conditions

FINANCIALEDGE!

How to Assess Credit Risk

FINANCIALEDGE!
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Risk vs. Return

Investors expect to be compensated with adequate returns when they take on additional risk

FINANCIALEDGE!
How to assess credit risk
e
General issuer risk
Factors that affect the overall financial health of the company issuing the bond
Business risk
—— S e.g. a company with a high
//" Analyzing ) e@ Stability of appetite for mergers and
’@ business strategy = cash flows acquisitions might face more
A « uncertainty in cash flow stability

FINANCIALEDGE!
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General issuer risk

Factors that affect the overall financial health of the company issuing the bond

Business risk

Assessing o
funding structure )
and leverage [ |

P 0
o4

Financial risk

How much debt iﬁ'e High leverage can
increase vulnerability in

¥
does the
economic downturns
Y

company have?

FINANCIALEDGE!

/3\ Assessing

&

General issuer risk

Factors that affect the overall financial health of the company issuing the bond

Business risk

funding structure >
and leverage [ |

P 0
o4

Financial risk

How much debt
does the
company have?

7 s

=) i

‘=',l’,e !—Ilgh leverage can
increase vulnerability in

Il. @ ©€conomic downturns
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P 0
o4

General issuer risk

Factors that affect the overall financial health of the company issuing the bond

. . . I Macro
Business risk Financial risk

environment

9. Consider factors such ' ‘ Impact cash
gy as foreign exchange } ©' flowsand
==/ risk or interest rate risk \&/ profitability

FINANCIALEDGE!
£~ 4
General issuer risk
Factors that affect the overall financial health of the company issuing the bond
Business risk Financial risk Macro
environment
Influence the issuers probability of default (PD) and loss given default (LGD)
FINANCIALEDGE!

© 2025 Financial Edge Training 9



FINANCIALEDGE!

(6a)
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Issue-specific risk

If a borrower does default, what happens next?

Sell assets Repay debts Not all creditors are

repaid equally
11 @ 1.
= — 9 —

$$9

Not all debts are
repaid in full

FINANCIALEDGE!

Issue-specific risk

If a borrower does default, what happens next?

Investors have a claim on the issuer’s assets and cash flows depending on the type of debt they hold

Further divided by seniority

FINANCIALEDGE!
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Issue-specific risk

If the value of outstanding debt exceeds the value of assets and cash flows, waterfall payments apply

Debt instruments are backed
with specific collateral
pledged by the issuer

In case of bankruptcy,
lenders have the right to
foreclose on the collateral

Debt instruments only provide a
general claim on the issuer’s assets

Senior unsecured

©

Subordinated

FINANCIALEDGE!

Loss Given Default (LGD)

The percentage of the original investment

that investors lose if the issuer defaults

1-recovery rate

Company defaults on 1,000 par-value bond
Creditors recover 400
Recovery rate = 40%

LGD = 60%

Recovery Rate (RR)

The portion of the original investment that

creditors recover if the issuer defaults

Typically higher for secured debt

Often unknown until long after default

Markets operate on expected recovery rate:

Issuer’s
assets

Collateral

FINANCIALEDGE!
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Credit Ratings

FINANCIALEDGE!

(T )
gan %
. 22 ¢ * & &

Complex analysis requiring
specialized expertise and resources
which not all investors have

Credit analysis

Credit ratings provide a valuable tool
to gauge the credit risk of an issuer
without in-depth analysis

FINANCIALEDGE!
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Credit analysis

Assesses the issuer’s financial health,
operating environment, and default
risk to assign a rating

Helps investors to quickly understand
a borrower’s creditworthiness

%7

* & &

Measures a borrower’s creditworthiness
A

4 A\
S&P Global MOODY’S FitchRatings
These agencies are compensated by the entity seeking a rating for itself or one of its debt issues
FINANCIAL EDGE!
Credit Ratings
Moody's | S&P | Fitch Practical implications
Long- Long- Long- ! Impli I
term term term
Extremely strong capacity to meet . .
Aaa AAA AAA commitments Professional investors
Aal AA+ AA+ . ) . restricted to only
Very strong capacity to meet financial q g A
Aa2 AA AA Ty strong capacity fnanc investin IG securities
commitments
Aa3 AA- AA-
Al A+ A+ Strong capacity to meet financial Investment
A2 A A commitments, somewhat susceptible to Grade (IG)
adverse economic conditions and changes in
A3 A- A- circumstances hd
Baal BBB+ BBB+ Adequate capacity to meet financial
Baa?2 BBB BBB commitments, but more subject to adverse The pool of eligible
Baa3 BBB- = economic conditions ~ I investors shrinks if an
Bal BB+ BB+ Less yulneraple inthe negrjterm but faces 3 issuer is downgraded
Ba2 BB BB major ongoing uncertainties to adverse f 1G to HY
Ba3 BB- BB- business, financial and economic conditions iom ©
Bl B+ B+ More vulnerable to adverse business, financial
B2 B B and economic conditions but currently has the
B3 B- B- capacity to meet financial commitments High Yield v
Caal CCC+ CCC+ Currently vulnerable and dependent on (HY)
Caa2 CECE CccC fcvorqple business, f_lncnc!ql and economic Reduction in demand
Caa3 CCcC- CcccC- conditions to meet financial commitments el ideni
©C Ee Currently highly vulnerable eq Zi’ Wi e::‘mg
Ca c c Bankruptcy petition is filed but payments CHEIUEIREEEE
continue
© RD DDD Payment default on financial commitments
o FINANCIALEDGE!
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Credit Ratings
Moody's | s&P | Fitch
Long- Long- Long-
term term term SN 50.00
Extremely strong capacity to meet .00%
Acd AAA AAA commitments
Adl AA+ AA+ ) ) ) @
AG2 AA AA Very strong ggﬁ'?nilittﬁgnrgeet financial S 50.00%
Aa3 AA- AA- 2
Al A+ A+ Strong capacity to meet financial Investment »g
A2 A A commitments, somewhat susceptible to Grade (lG) 2 40.00%
adverse economic conditions and changes in -
A3 A- A- circumstances g
Baal BBB+ BBB+ Adequate capacity to meet financial 2 30.00%
Baa2 BBB BBB commitments, but more subject to adverse 5
Baa3 BBB- BBB-. i iti 7 3
Bal BB+ BB+ Less vulnerable in the near-term but faces 3\ g 20.00%
Ba2 BB BB major ongoing uncertainties to adverse - ;
Ba3 BB- BB- business, financial and economic conditions 3
Bl B+ B+ More vulnerable to adverse business, financial 3 10.00%
B2 B B and economic conditions but currently has the e
B3 B- B- capacity to meet financial commitments High Yield g
Caal Ccc+ Ccc+ Currently vulnerable and dependent on (HY) E 0.00% _
Caa2 e CCE favorable business, financial and economic 8] < < < ol m O
Caa3 CCC- CCC- conditions to meet financial commitments 3 < = R
cC CcC Currently highly vulnerable 8
Ca c c Bankruptcy petition is filed but payments
continue
[¢ RD DDD Payment default on financial commitments |
FINANCIALEDGE!
Credit Ratings
Moody's ‘ S&P ‘ Fitch A
ISR BT =R o= Ratings can apply to both
term term term N
Extremely strong capacity to meet —
Aaa AAA AAA commitments --
:g; AAA; AAAA+ Very strong capacity to meet financial E A E
Aa3 A= AA- commitments
Al A+ A+ Strong capacity to meet financial Investment Issuer
A2 A A commitments, somewhat susceptible to Grade (IG)
A3 A A adverse economic conditions and changes in Rating reflects overall
circumstances _____ creditworthiness of the
Baal BBB+ BBB+ Adequate capacity to meet financial borrower
Baa2 BBB BBB commitments, but more subject to adverse
Baa3 BBB- BBB- economic conditions 7
Bal BB+ BB+ Less vulnerable in the near-term but faces 3
Ba2 BB BB major ongoing uncertainties to adverse
Ba3 BB- BB- business, financial and economic conditions
Bl B+ B+ More vulnerable to adverse business, financial
B2 B B and economic conditions but currently has the
B3 B- B- capacity to meet financial commitments Hi . oge o
igh Yield Specific issues
Caal CCC+ CCC+ Currently vulnerable and dependent on g(HY) P
Caa2 CECE CccC favorable business, financial and economic Rating considers the specific
Caa3 CCcC- CcccC- conditions to meet‘flncncml commitments terms and conditions of an
CC e Currently highly vulnerable individual bond
Ca c c Bankruptcy petition is filed but payments
continue
© RD DDD Payment default on financial commitments | _J
FINANCIALEDGE!
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The Bond Indenture and
Covenants

FINANCIALEDGE!

The Bond Indenture

Legally binding contract
between the issuer and
bondholders

Outlines the issuer’s
commitments and investors’
rights and protections

Comprehensive legal
document that the issuer is
obligated to follow

FINANCIALEDGE!
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Bond features

Terms and conditions

)
( Bond ’\ The essential characteristics
Indenture A\ of the bond
Jd
Bond features ﬁ — B
s : : ©®
\%/ % -
Maturity ! Coupondates | Day count
conventions
J
Y
Help investors understand the
bond’s cash flow structure
and timing of payments
— y
FINANCIALEDGE!
( )
Bond \‘\
Indenture pro— The important legal

definitions and specifics

A &
Identity of - -* Contractual
the issuer ."?"‘. framework
-

J
Y
Ensures clarity on the terms
under which the bond was issued
FINANCIALEDGE!
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(Bond ‘\
Indenture N
A

Bond features

Bond covenants

—~

Protective clauses
safeguarding investors by
setting boundaries on what
the issuer can and cannot do
over the bond’s life

S',

..............................................................

/&\ Covenants provide
'@ assurance to investors that

the issuer will uphold
L\ 4 specific financial practices

.............................................................

FINANCIALEDGE!

(Bond ‘\

Indenture

Bond features

Bond covenants

[

Affirmative Negative Financial
covenants covenants covenants

FINANCIALEDGE!
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Indenture

Bond features

rBond \‘\

)

Financial
covenants

Affirmative

covenants

Require the issuer to perform an action to maintain
financial stability or transparency

Indenture N\

Bond features

Bond covenants

AR

Disclosing Complying Maintaining
information with the law insurance
Bond covenants
FINANCIALEDGE!
rB d N\ Negative Financial
on ‘ covenants covenants

Restricts actions of the issuer that might
negatively impact their ability to repay or affect
the value of the collateral

Restrict issuing Restrict Restrict selling
new debt distributions to key assets
shareholders
FINANCIALEDGE"
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covenants
Indenture N
A

Require the issuer to demonstrate
ongoing financial health

Bond features

Bond covenants Often found in loan agreements
rather than corporate bonds

FINANCIALEDGE!

Default Risk — Types of Default

FINANCIALEDGE!
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Im
LT
Th=
Vv

(@a)
-

s d

FINANCIALEDGE!
Types of default events
|
4 signals increased ~iuw- May affect the bond’s
.:l .5 financial strain on "/ value or issuer’s
ally ; it rati
= the issuer ‘w credit rating

Breach of contract

Issuer Bondholders

FINANCIALEDGE!
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Technical h%[ Default
L_ v

Issuer breaches
non-monetary terms

A

e

Payment Default

Issuer fails to make a
required interest or

rincipal payment
e.g. violating a covenant P patpay

(unresolved within a grace period)
Breach of contract

v

©
I
'lll.
Resolved through

negotiations with
bondholders

A 4

&

Bond declared in “default”

FINANCIALEDGE!

[ Z N

e

Payment Default

The issuer and lenders need to explore options for restructuring

Consensual restructuring Bankruptcy

In-court formal legal process
Out-of-court process

Alllenders need to agree on the restructuring plan ~

Might include reduction of interest rates and/or
debt amount, as well as extension of maturities

Business ceases to
exist, and assets
are liquidated

Business
restructured as

Often fails due to a collective action problem ongoing concern

FINANCIALEDGE!
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Historical Default Rates

FINANCIALEDGE!

Historical default rates

12.00% — — —
10.00%
8.00%
6.00%
4.00% /\ /\ /
2.00% w \/ wAgAU/
000% A -
B Ry e 8252332833883 |833258 2022238 Q|8
222222222(2222222222333919233|193IRRRRQRIIRILIREIS
—Total default rate «=Investment Grade (IG) default rate ~—High Yield (HY) default rate
Source: S&P Global Ratings, 2023 Annual Global Corporate Default and Rating Transition Stud
gs: P 9 Y FINANCIALEDGE!
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Historical Credit Spreads

FINANCIALEDGE!

Historical credit spreads

Option adjusted spread in %
N
o
o
o

S SR RN R N

R O G I R I R N R R Rl
N PN P SRS AR AN ARSI AR AR SRS

o 2 B & T T @ @ S

] ™

«=|CE BofA AAA US Corporate Index|| ===ICE BofA BBB US Corporate Index | | «<—ICE BofA CCC & Lower US High Yield Index

Source: Federal Reserve Bank of St. Louis, FRED FINANCIALEDGE!
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Risk in Corporate Bonds

FINANCIALEDGE!

il

a

Credit spreads should

compensate investors for

the different risks they face

FINANCIALEDGE!
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Default risk/

expected loss

A way of estimating the average financial impact of potential defaults in a portfolio

Expected loss

Probability of x Expected loss given
default (PD) default (LGD)

FINANCIALEDGE!
Default risk/
expected loss
— Probability of Expected loss given
Expected loss - default (PD) x default (LGD)

o } 2% X | 100% 2%

O 100 clients, each
borrowing $1,000 for 1Y

O $100,000 portfolio } Total expected loss = $2,000
Expected losses
are covered

FINANCIALEDGE!

O Each client pays L
2% credit spread } Total generated = $2,000
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Compensation

risk-free’ rate

Interest rate
sensitivity

Bond prices affected by
shifts in ‘credit risk-free’
market interest rates

- reflected in ‘credit

FINANCIALEDGE!

Mark-to-market

risk (MTM)

i Compensation
should be included
for credit spread
volatility

Credit spread
sensitivity

Reflects changes in the
perceived credit risk of
the issuer

FINANCIALEDGE!

Mark-to-market

risk (MTM)

Compensation
should be included
for credit spread
volatility

Credit spread

Issuer-specific
factors

sensitivity
Market

dynamics

Reflects changes in the

b

perceived credit risk of

a the issuer
“Risk-off” behavior
Investors sell out of credit and
move to safe-haven assets
FINANCIALEDGE!
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Global financial crisis -
my |
| 950

. 4 }
'5\:2\ Liquidity
—_— ‘. Significantly decreased in
e e

corporate bond markets

-\" ‘A,

,\v/:
S

Compensation

llliquidity demands an
additional premium

FINANCIALEDGE!

Global financial crisis

7db>,
SEaN
=2
-_— s
2008-2009

N

-----------------------------------

oun

Indices traded
much wider

A

g v g
-------------------------------------

0.5% 60% 30 basis points
(Probability of x (Loss given — (where 1% =100 basis
default) default) points)

--------------------------------------------------

--------------------------------------------------

Market conditions and
liquidity pushed spreads
higher than expected loss

FINANCIALEDGE!
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Default risk/ Mark-to-market

expected loss risk (MTM) Liquidity risk

a Ry
[ -

Better evaluate credit risk Unders:lur:’ i';g i Make informed decisions

FINANCIALEDGE!

Term Structure of Credit
Spreads

FINANCIALEDGE!
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Relationship between credit spread and time to maturity

Term structure of credit spreads

AW
$ 131

~
=
- . .
ks Typically, upward sloping:
Z higher spreads required
5 for risky longer maturities
B °
-] L]
£ ‘ 0 ¢
) —°
- ®
3 ‘ e °

Time to maturity - Term structure is subject

to market conditions

® Government bonds I I Corporate bonds (IG name) and investor sentiment

FINANCIALEDGE!

Corporate Bond Issuance

FINANCIALEDGE!
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Corporate bond issuance
l‘.\ Issued via Issued through —
L | O — o
2 AP 0| =|a
. — ® ® e V2 o .l o
| |
ayya L@)-
Government Corporate
Public auctions Syndicate of
l underwriters
. Not practical for
Require a broad, corporate bonds Varied credit risk and
established investor investment appetite
qus-etqnbdl ............. ° ............ associated with different
predictable corporations
demand
FINANCIALEDGE!
Bought deal
CUnderwriters guarantee to sell bonds at a fixed spread)
Issuer and
banks agree
10Y $3bn USD 49 basis points
over Treasuries
FINANCIALEDGE!
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Bought deal

FINANCIALEDGE!

(Underwriters guarantee to sell bonds at a fixed spreud)

Issuer and
banks agree

Credit spread

Quoted over

& Generally quoted over

Treasury yields

U.S. Treasury market
different

Commonly quoted over
swap rates

European government bond market

depending on

benchmarks, ( Large J( Unified ) (

Fragmented )

the region

Natural benchmark for corporate bonds

Swap market provides a unified benchmark
FINANCIALEDGE!

Bought deal

(Underwriters guarantee to sell bonds at a fixed spread)

Issuer and
banks agree

Banks announce
issuance and collect
bids to gauge demand

Issuance notional: 3 bn USD
Spread Demand
49bp 2.2bn

| b:—

Book building

Firm commitment

Banks buy

unsold bonds n

Issuance notional: 3 bn USD
Spread Demand

49 bp 2.2 bn sold to investors
0.8 bn bought by the banks

FINANCIALEDGE!
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Bought deal

FINANCIALEDGE!

(Underwriters guarantee to sell bonds at a fixed spreud)

Banks guarantee to
take on unsold bonds

[ ]

Issuer and Book building Firm commitment
banks agree
Provides certainty Increased risk for w
. \\) 2 N ‘
to the issuer I TH the underwriters @ fl
= X X

Valuable when market Losses if market demand
conditions are uncertain "A“ weakens after deal is set

Charge higher fee or
spread, making the
issuance more expensive

Obligated to purchase
unsold bonds at agreed
spread

Minimizes the risk of an
unsuccessful issuance

[ ]

FINANCIALEDGE!

Best effort basis

C

Banks aim to achieve best possible spread,
but placement is not guaranteed

)

Issuer and
banks agree

(Initial range)

10Y $3bn USD 48 - 52 basis points

over Treasuries
FINANCIALEDGE!
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Best effort basis

Banks aim to achieve best possible spread,
but placement is not guaranteed

Issuerand Book building Bonds allocated
banks agree
Banks announce issuance and sufficient demand to
collect bids at various spreads cover the issuance /\]
. ' ’ Issuance notional: 3 bn USD FinGI Spredd setat a
- Spread Demand Aggregated demand
\ ;B o 10 fogb: Ueo level that satisfies the
49 12 2200412 target amount .
09 —
51 0.7 38 2
52 0.8 4.6
FINANCIALEDGE!

Best effort basis

Banks aim to achieve best possible spread,
but placement is not guaranteed

© 2025 Financial Edge Training

Issuer and Book building Bonds allocated
banks agree
Risk to the 5 Placement is not
underwriters is lower © guaranteed
wr

Less capital risk and charge Issuer may be forced to
the issuer lower fees delay issuance or accepta

higher spread than the

For the issuer, the spread initial spread
[Are not obligated to buy] canbe |°W:,' n;‘demand B If there is not sufficient
9 demand
unsold bonds FINANCIAL EDGE!
33
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( Private placement ) C Shelf registration )

Bonds sold directly to a small group of Company regis.ters many bonds vyith
institutional investors regulators and issues them over time

2 Q)
C Cl:b.d‘eal ) C Reverse in:quiry )

Bonds issued to a pre-arranged group Issuance is initiated based on interest
of multiple investors from investors. The issuer may tailor
terms to meet this demand

FINANCIALEDGE!

Corporate Bond Secondary
Market

FINANCIALEDGE!
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Secondary Market @

Bought Sold

[
(Over-the-counter (oTC)

Y,

Transactions negotiated directly ' With the help of brokers
between buyers and sellers ‘ ‘ or market makers

FINANCIALEDGE!
Corporate bond investor focus
f 4 o .
ll'a Credit spread rather than the yield
(@,
A) Seek compensation for taking on the credit risk of the issuer
wr
% If concerned with interest rate risk, buy “credit risk-free”
111 government bonds instead
I
@ Deciding factor in corporate bond trading is the
=G current spread level, not the actual yield
A
| Investment grade (IG) corporate bonds quoted in
@ spread terms rather than in price or yield terms
—— |
FINANCIALEDGE!
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A
| Investment grade (IG) corporate bonds quoted in
@ spread terms rather than in price or yield terms

Varies depending on the region

d=

A/
' Y4 \
Generally quoted over Treasury yields Commonly quoted over swap rates
FINANCIALEDGE!
A | il
Investment grade (IG) corporate bonds quoted in
@ spread terms rather than in price or yield terms

Varies depending on the credit quality of the bond

Investment Grade (IG) High Yield (HY)

( Quoted in spread terms ) ( Quoted in outright price terms )

FINANCIALEDGE!
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A
| Investment grade (IG) corporate bonds quoted in
@ spread terms rather than in price or yield terms

Varies depending on the credit quality of the bond

Investment Grade (1G)

( Quoted in spread terms

Lower credit risk

Investors directly compare
the credit risk of IG bonds over
a consistent benchmark

(2 /N

Investment Grade (1G)

( Quoted in spread terms )

Lower credit risk

Investors directly compare
the credit risk of IG bonds over
a consistent benchmark

(2 /N

1% Spread
6% Credit ; read reflects the
IG Corporate P additional
Bond 5% credit risk

10Y U.S. Treasury

Large, stable
issuer Bond

4
spread .“@ Investors pay close attention
1% to spread changes
6% P g
|G Corporate Credit spread reflects the =
8 Pd additional
on 5% creditrisk Spread movements could
Large, stable 10Y U.S. Treasury = signal a shift in the issuer’s
issuer Bond = perceived risk FINANCIAL EDGE!
A | il
Investment grade (IG) corporate bonds quoted in
@ spread terms rather than in price or yield terms

Varies depending on the credit quality of the bond

© 2025 Financial Edge Training

High Yield (HY)

( Quoted in outright price terms )

Higher credit risk

Investors are more sensitive
to outright price movements
than spread movements

|
v@
'(-‘)

’\\
$100 par value s Ill

HY Corporate
Bond Discount
signals
Small, weak Price = $85 higher risk
credit profile F.[NANC:IALEDGE'

issuer

37
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Different Types of Credit
Spreads

FINANCIALEDGE!

Traditional credit spread

G-spread

I-spread

Z-spread

ASW spread

The option-adjusted spread
(oAs)

FINANCIALEDGE!
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‘ Traditional credit spread

G-spread
I-spread
Z-spread

ASW spread

The option-adjusted spread
(oAs)

The difference between...

Yield
With a similar maturity

= /1Y
Ol=|g —
HI=lE i1l
EE— |
Corporate Government

bond bond

FINANCIALEDGE!

Traditional credit spread

L

I-spread

Z-spread

ASW spread

The option-adjusted spread
(oAs)

The difference between..

Yield
With the same maturity
L
== P/
o|l—|o I
[ | e |
=l (emm) 111
ol | ||o E——
— ]
Corporate Interpolated
bond government
bond
FINANCIALEDGE!
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Traditional credit spread The difference between...
G-spread
>
Yield
With th turit
Zeaoread S i e same maturity
O|—/|o
[ | — i |
=l ()
ASW spread a .. a
Corporate Interpolated
. . bond swap rate
The option-adjusted spread
(oAs)
FINANCIALEDGE!

ECitonglciedtepiead A constant spread is added...
Corporate bond
G-spread yield curve
Rates
S
I-spread
Z-spread
S
yield curve
ASW spread
>
The option-adjusted spread Mqturlty
(oAs)
FINANCIALEDGE!
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Traditional credit spread
G-spread
I-spread

Z-spread

’ ASW spread

The option-adjusted spread
(oAs)

Par-par asset swap spread..

The additional yield for holding a
bond that pays fixed interest

( N
Floating rate

o

Investor Fixed rate

Bond yield — @

Interest rate swap (IRS
! p (IRs) )

Bond ‘
v

ASW spread = Bond yield - Fixed rate on IRS

FINANCIALEDGE!

Traditional credit spread
G-spread
I-spread
Z-spread

ASW spread

The option-adjusted spread
(oaAs)

Adjusts for the impact of embedded options..

Calculating the Z-spread

Rates

Maturity

Y

"

After accounting for optionality in the
corporate bond (e.g. callable bond)

FINANCIALEDGE!
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Traditional Credit Spread

FINANCIALEDGE!
Traditional credit spread
The difference between
. Yield to maturity (YTM) l‘l\
o|l—|o ——
u p— D
=] 111
ojf |19 E—
|
with a similar maturity
Corporate Government
bond bond
FINANCIALEDGE!
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Corporate Bond Benchmark Bond
Issuer: Deutsche Telekom International Finance Be ark bond oupo o
Coupon: 3.25% | Clean price: 104.08% German Bund: 130% | 15/10/2027 | 101.05% | 1.089%
Maturity: 17/01/2028 | YTM: 2.432% German Bund: 0.25% |15/08/2028 | 95.07% 1108%
2.600
2.400 [
2.200 ]
2.000 :
1.800 H
1600 [ 1343% 2.432% - 1.089% = QRELEIS
1200 ! ®
1000 @====== CORPORATE GOVERNMENT TRADITIONAL
R AR 2222 29 9@ BOND YIELD BOND YIELD SPREAD
o o o o o o o o o o o
4848 8 4 494 9 9 9 9 9 9
2 £ 25883885 83
- = == L L2 2 L2 2 2 <3
5 ° 555555 5 5 5
Market data and calculations as of July 2022
FINANCIALEDGE!
2,600
2.400 ®
2.200 ]
2.000 1
1.800 :
1600 N 1.343%
1.400 :
1.200
1000 .______l o
NS N O O © o W W O o
N oN N N N N N N N N
o o o o o o o o o o o
£ 8 4 9 48 9 49 9 49 99
2 £ 25883885 8
T g = 0o = === ===
° © © 5 5 5 5 © © o

Market data and calculations as of July 2022
= as
1 ;

Relatively simple to calculate Doesn't account for maturity differences
Can be traded directly May not accurately reflect the credit risk
FINANCIALEDGE!
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2,600

2.400 ®

2.200 i

2.000 :

1.800 I

1600 [ 1.343%

1.400 :

1.200
[ ———

1000 @ L
8§ 8 R 38 L QL
o o o o o o o o o o o
N N N N N N N N N N N
4898988 889948
2258585883885 8
- 5 = = = = =
S ° 55553585 8 5 8

Market data and calculations as of July 2022

.
| mitatons

Doesn’t account for maturity differences

Steep yield curve environment

Yields increase with each
additional year to maturity

The spread is capturing some of the yield

May not accurately reflect the credit risk curve effect from the longer maturity

FINANCIALEDGE!

G-Spread

FINANCIALEDGE!
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The difference between

Using two nearby
government
bonds as
reference points

—— Yield to maturity (YTM) l‘.\
pE—
. ]
g ] g L __J | |
I
I_ o ﬁ il
— |
with the exact
Corporate same maturity Interpoluted
bond government
bond FINANCIALEDGE'
Corporate Bond Benchmark Bond
Issuer: Deutsche Telekom International Finance Be ark bond Oupo o
Coupon: 3.25% | Clean price: 104.08% German Bund: 1.30% | 15/10/2027 | 101.05% | 1.089%
Maturity: 17/01/2028 | YTM: 2.432% German Bund: 0.25% |15/08/2028 | 95.07% 1108%
2,600
2.400 '
2.200 1
2.000 :
1.800 H
1.600 I
1.400 H
1.200 i
1000 @TTTTTSTTTSSmSsmssss e
§ 33 ELTIIRIEYZ
O O O O O O O O O O O
48889 99949499
2285858388538
55555555855
Market data and calculations as of July 2022
FINANCIALEDGE!
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Issuer: Deutsche Telekom International Finance Benchmarkbond| 00upon| Maturity | Price | YTM

Coupon: 325% | Clean price: 104.08% German Bund: 1.30% | 15/10/2027 | 101.05% | 1.089%

Maturity: 17/01/2028 | YTM: 2.432% German Bund: 0.25% |15/08/2028 | 95.07% 1108%

~
= [ YTM of Govt Bond 1 ] + [(a / b)] X [(YTM of Govt Bond 2 — YTM of Govt Bond 1)
7
2

a = time difference between the bond for which you are interpolating the YTM and Govt bond 1

b = total time difference between Govt Bond 2 and Govt Bond 1

YTM Corp
YTM Govt2
YTM Interpolated
YTM Govt1

:

—2
—
b FINANCIALEDGE!
Issuer: Deutsche Telekom International Finance Be ark bond Oupo .
Coupon: 3.25% Clean price: 104.08% German Bund: 1.30% 15/10/2027 101.05% 1.089%
Maturity: 17/01/2028 YTM: 2.432% German Bund: 0.25% | 15/08/2028 95.07% 1108%

(YTM of Govt Bond 2 - YTM of Govt Bond 1)

Vi corp 1.108% - 1.089% =

i intermol YT:"' Govt2 YTM GOVT YTM GOVT YIELD
nterpolate BOND 2 BOND 1 DIFFERENCE
YTM Govt1

b FINANCIALEDGE!
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Issuer: Deutsche Telekom International Finance Benchmark bond | Coupon | Maturity | Price | YTM
Coupon: 325% | Clean price: 104.08% German Bund: 1.30% | 15/10/2027 | 101.05% | 1.089%
Maturity: 17/01/2028 | YTM: 2.432% German Bund: 0.25% |15/08/2028 | 95.07% 1108%

a = time difference between the bond for which you are interpolating the YTM and Govt bond 1

b = total time difference between Govt Bond 2 and Govt Bond 1

N 3 months
YTM Govt 2
YTM Interpolated IO months
YTM Govt1

:

S 0.019%
——
—
b £l
FINANCIALEDGE
Issuer: Deutsche Telekom International Finance Benchmark bond | Coupon | Maturity | Price | YT™M
Coupon: 3.25% Clean price: 104.08% German Bund: 1.30% 15/10/2027 101.05% 1.089%
Maturity: 17/01/2028 | YTM: 2.432% German Bund: 0.25% |15/08/2028 | 95.07% 1108%

)@ (YTM of Govt Bond 2 - YTM of Govt Bond 1)

a = time difference between the bond for which you are interpolating the YTM and Govt bond 1

b = total time difference between Govt Bond 2 and Govt Bond 1

YTM Corp
YTM Govt2
YTM Interpolated
YTM Govt1
0.0057%
(g \
< )@ 0.019%
—
—eep
b FINANCIALEDGE!
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Issuer: Deutsche Telekom International Finance Be ark bond oupo o

Coupon: 325% | Clean price: 104.08% German Bund: 1.30% | 15/10/2027 | 101.05% | 1.089%

Maturity: 17/01/2028 | YTM: 2.432% German Bund: 0.25% |15/08/2028 | 95.07% 1108%

Interpolated YTM =l YTM of Govt Bond 1 (YTM of Govt Bond 2 — YTM of Govt Bond 1)

a = time difference between the bond for which you are interpolating the YTM and Govt bond 1

b = total time difference between Govt Bond 2 and Govt Bond 1

YTM Corp

YTM Govt2
YTM Interpolated
YTM Govt1
1.095% =l 1:089% " 3 0.0057%

- x A
—
—l

FINANCIALEDGE!

Issuer: Deutsche Telekom International Finance Benchmarkbond|COupon| Maturity | Price | YTM

Coupon: 325% | Cleanprice: | 104.08% German Bund: 130% | 15/10/2027 | 101.05% | 1.089%
Maturity: | 17/01/2028 | YTM: 2.432% German Bund: 0.25% | 15/08/2028 | 95.07% | 1108%

Interpolated YTM

a = time difference between the bond for which you are interpolating the YTM and Govt bond 1

—l YTM of Govt Bond 1 )@ (YTM of Govt Bond 2 - YTM of Govt Bond 1)

b = total time difference between Govt Bond 2 and Govt Bond 1

2.432% - 1.095% =

YT™M YTM
YTM Govt 2 CORPORATE INTERPOLATED
YTM Interpolated

YTM Govt1
1.095% = 1:089% I J 0.0057%
)@ 0.019%
2
C——

b FINANCIALEDGE!

YTM Corp
G-SPREAD
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Issuer: Deutsche Telekom International Finance Benchmark bond | Coupon | Maturity | Price | YTM
Coupon: 325% | Clean price: 104.08% German Bund: 1.30% | 15/10/2027 | 101.05% | 1.089%
Maturity: 17/01/2028 | YTM: 2.432% German Bund: 0.25% |15/08/2028 | 95.07% 1108%

Interpolated YTM

YTM of Govt Bond 1

)@ (YTM of Govt Bond 2 — YTM of Govt Bond 1)

b = total time difference between Govt Bond 2 and Govt Bond 1

a = time difference between the bond for which you are interpolating the YTM and Govt bond 1

%

2.432% - 1.095% =

YTM

INTERPOLATED O

YTM Corp
YT™M
YTM Govt2 CORPORATE
YTM Interpolated
YTM Govt1

i’

More accurate
measure of credit risk

L)

The G-spread is
non-tradable

—
—p
b FINANCIALEDGE"
I-Spread
FINANCIALEDGE!
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I-Spread

Like the G-spread in that it uses an interpolated rate

-»@4-

\ Based on interest rate swap (IRS) rates J
([
@0 Over-the-counter

.'. .
—— (oTC) instruments

Broken maturities Frequently traded Custom maturities

FINANCIALEDGE!

I-Spread

The difference between

Yield to maturity (YTM)

- &

With a similar maturity
Corporate Interpolated
bond swap rate

oooo

3000

oooo

FINANCIALEDGE!
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COrporate Bond SWCIP rates
Coupon: 3.25% | Clean price: 104.08% 5Y 1.97%
Maturity: 17/01/2028 | YTM: 2.432% 6Y 2.02%
2500 )
2.400  d 2.432% - 1.989% = | W LkDA
1
2.300 H YTM CORPORATE INTERPOLATED |-SPREAD
2200 1 BOND SWAP RATE
i _J
2.100 1
E——— e
R —_— " e
1.900
N S IS IS I 0O 00 0 0 W 0 O ©
$888888s58¢g8¢g¢8 Can be directly traded Swap rates (IBOR)
EgSES593T8en g are not purely credit
555°555555553 Swaps may be a more risk-free
suitable benchmark in
Market data and calculations as of July 2022 some markets FINANCIALEDGE!
Z-Spread
FINANCIALEDGE!
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\

Z-Spread

Addresses a limitation shared by: Traditional credit spread
J

)¢
®

% Compares the yield to maturity (YTM) of a corporate
(‘ ) bond to a single benchmark rate at a specific maturity

\ 4

Iy
MM  Overlooks the broader structure of the yield curve and
& I interest rate variations across different maturities

;/\/' Interestrates | | | YTM assumes a
@“I vary by maturity flatyield curve

FINANCIALEDGE!

Adds a constant spread across the entire yield curve

Corporate bond
Rates yield curve

Z-spread

Benchmark
yield curve

>

Maturity FINANCTALEDGE!

© 2025 Financial Edge Training 52



FINANCIALEDGE!

Coupon:

3.25%

Corporate Bond

Clean price:

Issuer: Deutsche Telekom International Finance

104.08%

Maturity:

17/01/2028

YTM:

2.432%

2.2000
2.0000
1.8000
1.6000
1.4000
12000

1.0000

Market data and calculations as of July 2022

Swap curves often preferred as they are par curves

Bond cas

lows discounted w

zero plus spread

L

Date Cash flow | Zerorate | Z-Spread PV DF
17/01/2023 | 3.250 0.773 0.447 3.235 0.995
17/01/2024 | 3.250 1.626 0.447 3159 0.972
17/01/2025 | 3.250 1.834 0.447 3.080 0.948
17/01/2026 | 3.250 1.901 0.447 3.004 0.924
17/01/2027 | 3.250 1.951 0.447 2.929 0.901
17/01/2028 |103.250 1.995 0.447 90.668 | 0.878
Rl e
s_'is";g;ﬂf’dmg 104.080
°-9
( A °-0

Discrepancy indicates a
spread needs to be applied

Determined through
trial and error

FINANCIALEDGE!

Coupon:

3.25%

Corporate Bond

Clean price:

Issuer: Deutsche Telekom International Finance

104.08%

Maturity:

17/01/2028

YTM:

2.432%

22000

2.0000

1.8000

1.6000

1.4000

12000

1.0000

Market data and calculations as of July 2022

Swap curves often preferred as they are par curves

Bond cash flows discounted with zero plus spread

Date Cash flow | Zerorate |Z-Spread PV DF
17/01/2023 | 3.250 0.773 0.447 3.235 0.995
17/01/2024 | 3.250 1.626 0.447 3159 0.972
17/01/2025 | 3.250 1.834 0.447 3.080 0.948
17/01/2026 | 3.250 1.901 0.447 3.004 0.924
17/01/2027 |3.250 1.951 0.447 2.929 0.901
17/01/2028 |103.250 1.995 0.447 90.668 |0.878

Price excluding 106.075

z-spread:

;ff;ggﬂ?‘dmg 104.080

©

Incorporates both the bond'’s
cash flow structure and
shape of the yield curve

&

Precise measure of credit
risk compared to a single-
maturity benchmark

FINANCIALEDGE!

© 2025 Financial Edge Training

53



FINANCIALEDGE!

Callable Bonds

FINANCIALEDGE!
Can redeem prior to
maturity date .
(pre-defined price) Compensation
L d
[iloc] ‘ % * @
00 0e®
ﬂr.1ﬂ ) © = Set
220,
Issuer _Bond Corporate el Investor
Issudance
callable bonds
\ J (& J
Y Y
Early repayment allows issuers Compensated with lower prices
to refinance at a lower cost and offering higher yields
FINANCIALEDGE!
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e 4
Oy

Callable bond investor risks

In addition to the reinvestment risk they face...

—~
1Al

Limit on the price appreciation of the : Neaative convexit
bond as interest rates fall 9 Y

The price at which the bond can

As rates fall, prices rise less
be called acts as an upper limit

than a non-callable bond would

No one will buy a bond for more

As rates rise, prices fall in line
than it could be called at in the future

with a regular bond

FINANCIALEDGE!

>
i 5398
Single callable Multi-callable

<00

FINANCIALEDGE!
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v
Single callable

( Can only be called at one specific point in time )

Bond issuance Maturity date

One opportunity to
redeem the bond early

FINANCIALEDGE!
—
v
Single callable
( Can only be called at one specific pointin time )
Bond issuance Maturity date

>

Similar to a European-style option

FINANCIALEDGE!

© 2025 Financial Edge Training 56



FINANCIALEDGE!

DKD'

v
[m)
[=)

Multi-callable

( Can be called at a range of specific dates )

<00
000

Can be redeemed at a range of
No-call period specific dates (e.g. annually)

Bond issuance Maturity date

Offer higher yield to compensate for

Sinaliacto.a Bermudan-etyle.option increased flexibility and call risk

FINANCIALEDGE!

OAS

FINANCIALEDGE!
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Option-adjusted

Z-spread

spread (OAS)

. 9 Adjusts for the impact of the call option on
@.E Assumes embedded call optionis the bond’s price
worthless (zero volatility)

" ? Solves for the price of the callable bond
Reflects a higher spread than the true (S} adjusted by option value (i.e. the price of
'g| credit spread by ignoring callable bond the straight bond)

features
vl Price of — Price of — Value of
(LI EEEEHTEE = | straight bond call option
Solves for the price of the callable bond
7 even though it’s the call option — not only
'e the credit spread - that changes this price

Provides a more accurate picture of the
bond's true credit spread

Generally lower than the Z-spread

F @

FINANCIALEDGE!

Rates Duration vs. Credit
Duration

FINANCIALEDGE!

© 2025 Financial Edge Training 58



FINANCIALEDGE!

@ Bond's sensitivity to changes
in the risk-free interest rate

e.g. Government bond yields

‘9’ Corporate bond’s price will

adjust accordingly

FINANCIALEDGE!

@ Bond's sensitivity to changes Bond'’s sensitivity to changes
in the risk-free interest rate = in the credit spread

e.g. Government bond yields

‘9’ Corporate bond’s price will 6 ) Credit spread may widen or tighten,

adjust accordingly impacting the bond'’s price

N J
Y

For fixed- coupon bonds,
. these durations align
It does not matter if the yield to maturity (YTM) increase is driven
by rising government bond yields or widening credit spreads

Issuer’s perceived credit risk

FINANCIALEDGE!

© 2025 Financial Edge Training 59



FINANCIALEDGE!

@ Bond's sensitivity to changes Bond'’s sensitivity to changes
in the risk-free interest rate = in the credit spread

e.g. Government bond yields

‘9’ Corporate bond’s price will ( ) Credit spread may widen or tighten,

adjust accordingly impacting the bond'’s price

Low rates duration Significant credit duration

Issuer’s perceived credit risk

Benchmark rate (e.g. SOFR) If the issuer’s credit spread widens,
resets periodically the bond’s price will respond
FRNs are less sensitive to Floating-rate FRNs are more sensitive to
interest rate fluctuations notes (FRNs) credit spread changes
FINANCIALEDGE!

Rates duration VS. Credit duration

@ Bond's sensitivity to changes Bond'’s sensitivity to changes
k_/ in the risk-free interest rate =0 in the credit spread

e.g. Government bond yields

‘9’ Corporate bond’s price will ( ) Credit spread may widen or tighten,

adjust accordingly impacting the bond'’s price

Issuer’s perceived credit risk

()

/6
0]
Investors may manage Appealing to investors

interest rate risk exposure focused on credit risk
separately through hedging exposure

Fixed-coupon Floating-rate
bonds notes (FRNs)

FINANCIALEDGE!
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FINANCIALEDGE!

www.FE.training

Please do not redistribute these materials without the
express permission of Financial Edge Training.
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