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The US bond market

Source: Stewart et al. (2019)



Thai bond market

Source: https://www.thaibma.or.th/Doc/annual/SummaryMarket2020.pdf



Bond fundamentals

• Bond characteristics – features, types of issuers, provisions

• Bond yield curves

• Bond valuation – relationship between value and yield

• Bond risks – duration, convexity, credit
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Calculation of duration of two bonds

Interest rate: 10%

Time until Payment Column (B)

Payment Discounted x

(Years) Payment at 10% Weight* Column (E)

A. 8% coupon bond 1 80 72.727 0.0765 0.0765

2 80 66.116 0.0696 0.1392

3 1080 811.420 0.8539 2.5617

Sum: 950.263 1.0000 2.7774

B. Zero-coupon bond 1 0 0.000 0.0000 0.0000

2 0 0.000 0.0000 0.0000

3 1000 751.315 1.0000 3.0000

Sum: 751.315 1.0000 3.0000

*Weight = Present value of each payment (column D) divided by bond price



Calculation of duration of two bonds

Interest rate: 0.1

Time until Payment Column (B)

Payment Discounted times

(Years) Payment at 10% Weight Column (E)

A. 8% coupon bond 1 80 =C6/(1+$B$1)^B6 =D6/D$9 =E6*B6

2 80 =C7/(1+$B$1)^B7 =D7/D$9 =E7*B7

3 1080 =C8/(1+$B$1)^B8 =D8/D$9 =E8*B8

Sum: =SUM(D6:D8) =D9/D$9 =SUM(F6:F8)

B. Zero-coupon 1 0 =C11/(1+$B$1)^B11 =D11/D$14 =E11*B11

2 0 =C12/(1+$B$1)^B12 =D12/D$14 =E12*B12

3 1000 =C13/(1+$B$1)^B13 =D13/D$14 =E13*B13

Sum: =SUM(D11:D13) =D14/D$14 =SUM(F11:F13)



Calculation of duration

• A bond with maturity of 30 years has a coupon rate of 8% 
(paid annually) and a YTM of 9%. Its price is 897.26 Baht, and 
its (Macaulay’s) duration is 11.37 years. What will happen to 
the bond price if the bond’s YTM increases to 9.1%?



Calculation of duration

• Go back to the previous table and change the YTM from 10% 
to 10.1%

– The new 8% bond price is $947.868 (difference of -2.395)

– And the new zero-coupon bond price is $749.269 
(difference of -2.046)

• If we use the estimate formula, we get

Δ𝑃 = −
𝐷 × Δ𝑦

1 + 𝑦
𝑃 = −

2.7774 × 0.001

1.10
× 950.263 = −2.399

which is very close to the real difference



Bond portfolio management

• Two important bond investment styles: credit quality and 
interest rate sensitivity

• Bloomberg Barclays US Aggregate Total Return Index typically 
consists of 70-80% government, agency, or AAA-rated bonds

High-grade

Low-grade

Short-term Long-term

AGG index



Bond portfolio management

Total return mandate – to match or beat the return on a 
standard benchmark

• Passive management strategies

• Active management strategies

Structured mandate – to customize the portfolio to the specific 
characteristics of liabilities

• Cash matching or dedicated portfolios

• Immunization



Passive management

Buy-and-hold strategy

• Finding securities with the desired levels of credit quality, 
coupon rate, term to maturity or duration, and other 
provisions such as call feature

• Many bond investors intend to hold bond to maturity, but 
still look for opportunities to trade if desirable occasion arise

• Bond investors need to periodically reinvest the funds from 
a matured issue

• A manager with an intermediate-term investment focus 
could hold bonds maturing between one to nine years



Passive management

Indexing strategy

• Full replication and stratified sampling

• Stratified sampling creates a bond portfolio that matches the 
important characteristics of the underlying index such as 
credit quality, maturity/duration, or average yield



Passive management

Source: https://investor.vanguard.com/mutual-funds/profile/vbtlx



Passive management

Source: https://investor.vanguard.com/mutual-funds/profile/vbtlx



Passive management

Source: https://investor.vanguard.com/mutual-funds/profile/vbtlx



Passive management

Source: https://investor.vanguard.com/mutual-funds/profile/vbtlx



Passive management

Source: https://investor.vanguard.com/mutual-funds/profile/vbtlx



Active management

• Interest rate anticipation – duration, yield curve shape

• Valuation analysis – security selection, credit risk

• Yield spread analysis – optionality, prepayment

• Global & tactical – sector allocation, country allocation, 
currency



Cash matching or dedicated portfolios

• Cash matching

– Matching cash flows from fixed-income portfolio with 
those of obligation

• Dedicated portfolios

– Multi-period cash flow matching

– The manager selects bonds with total CFs that match a 
series of obligations → Once the CFs are matched, there 
is no need for rebalancing

– However, sometimes, CF matching is impossible, e.g. 
hundred years of CFs are not sold in the market



Immunization

• Immunization - A strategy to shield net worth from interest 
rate movements

– Widely used by pension funds, insurance companies, and 
banks

– Immunize a portfolio by matching the interest rate 
exposure of assets and liabilities

• Match the duration of the assets and liabilities

• Price risk and reinvestment rate risk exactly cancel out

– Result: Value of assets will track the value of liabilities 
whether rates rise or fall



Immunization

▪ Cash

▪ Loans

▪ Fixed income investment

• Government bonds

• Corporate bonds 

• Other bonds

▪ Equity investment

▪ Fixed assets

▪ Others

Assets

Shareholders’ Equity

Liabilities

▪ Policyholders Reserve/ Technical 
Provision

▪ Unit linked / Separate account 
liabilities

▪ Paid-up share capital

▪ Premium on share capital

▪ Retained Earnings

Balance sheet of a life insurance company



Immunization



Immunization

The situation:

• An insurance company issues a guaranteed investment 
contract to its customer for $10,000

• This product has a 5-yr maturity and guaranteed interest rate 
of 8%; the company, therefore, promises to pay 

$10,000 x (1.08)5 = $14,693.28 in 5 years

• Suppose that the company funds its obligation with $10,000 
of 8% annual coupon bonds, selling at par value, with 6 years 
to maturity



Immunization

• Fixed-income investors 
face 2 types of interest 
rate risk: price risk and 
reinvestment rate risk

• If the portfolio duration is 
chosen appropriately, 
these two effects will 
cancel out

• In our example, the 
duration of the 6-yr 
bond is 5 years

Source: BKM Table 11.4

Terminal Value of Bond Portfolio after 5 Years



Immunization

• The solid curve represents the 
growth of portfolio value at the 
original interest rate

• If interest rates increase at time 
t*, the portfolio value falls but 
increases thereafter at the 
faster rate represented by the 
broken curve

• At time D (duration), the curves 
cross

Source: BKM Figure 11.3

Growth of Invested Funds



Immunization

• Analyzed in terms of PV, assets equal liabilities even the 
interest rate fluctuates

Market Value Balance Sheets



Immunization

• This figure shows the PV of the 
bond (asset) and the single 
payment obligation (liability)

• The coupon bond fully funds the 
obligation at an interest rate of 
8%

• Moreover, the PV curves are 
tangent at 8%, so the obligation 
will remain fully funded even if 
rates change by a small amount

Source: BKM Figure 11.4



Immunization – An example

The situation:

• An insurance company must make a payment of 19,487 Baht 
in 7 years. The market interest rate is 10%, so the PV of 
obligation is 10,000 Baht.

• The portfolio manager wishes to fund the obligation using 3-yr 
zero-coupon bonds and perpetuities paying annual coupons

• How can the manager immunize the obligation?



Immunization – An example

1. Calculate the duration of the liability = 7 years

2. Calculate the (Macaulay’s) duration of the asset portfolio. The 
portfolio duration is the weighted average  of duration of each 
component asset

Asset duration = w x 3 years + (1-w) x 11 years

3. Equate the asset duration to liability duration (7 years), we obtain

7 years = w x 3 years + (1-w) x 11 years

we can solve that w = 0.5

4. This means that the manager must purchase 5,000 Baht of the 
zero-coupon bond and 5,000 Baht of the perpetuity. And the face 
value of the zero-coupon bond will be 5,000 × 1.103 = 6,655 Baht



Immunization – An example

The situation:

• Now suppose that 1 year has passed and the interest rate 
remains at 10%. The portfolio manager needs to reexamine 
her position

• Is the position still fully funded? Is it still immunized? If not, 
what actions are required?



Immunization – An example

• Now the PV of the obligation will grow to 11,000

• The zero-coupon bond value grows to 5,500 and the perpetuity 
has paid its 500 Baht of coupon and remains worth 5,000 Baht

• So, the obligation is still fully funded

• But the portfolio weight must be changed! The obligation’s 
duration is now 6 years 

6 years = w x 2 years + (1-w) x 11 years

we can solve that w = 5/9

• This means that the manager must purchase 11,000 × 5

9
= 6,111.11

Baht of the zero-coupon bond and the rest in the perpetuity


