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Chapter 3.
Bonds and interest rates
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Outline — NOi dung chinh.cua chuong

Type of rates (mot s6 loai |3i suat thong dung)

Bond pricing (trai phi€u va dinh gia trai phiéu)

Spot rate or zero rate (l3i suat giao ngay)

Forward rate (lai suat ky han)

* Duration of bond portfolio (thoi gian dao han cla danh muc
trai phiéu)



1. Type of rates

UNIT‘I’ = E){CELLENCE - LEADERSHIP



Types of rates - mot soO |3i suat

Treasury rates (13i suat kho bac)

Overnight rates (13i suat qua dém)

Repo rates (li suat hgp dong mua lai)

LIBOR (London Interbank Offered Rate - 13i suat lién ngan hang
London)

SOFR (secured overnight funding rate - |13i suat huy dong von qua
dém)
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A 4 Treasu ry Rate - L3i suat kho bac

* Rate on instrument issued by a government in its own
currency (l3i suat cla cac san pham tai chinh do chinh phl phat
hanh, tinh theo nadi té).



Overnight Rates - L3i suidt qua dém

Unsecured borrowing and lending between banks as they
adjust the reserve requirements they are required to keep with

the central bank.
Referred to as the Fed Funds Rate in the U.S.

The effective fed funds rate is the weighted average of the
rates on brokered transactions.

Central bank may intervene with its own transactions to raise
or lower the overnight rate.



Repo Rate - L3i suit mua lai

* Repurchase agreement is an agreement where a financial
Institution that owns securities agrees to sell them for X and
buy them back in the future (usually the next day) for a slightly

higher price, Y
* The financial institution obtains a loan.

* The rate of interest is calculated from the difference between
X and Y and is known as the repo rate.



LIBOR - L3i suat lién NH London

* LIBOR is the rate of interest at which a AA-rated bank estimates it can
borrow money on an unsecured basis from another bank at 11am.

* Several currencies and maturities

* There have been some suggestions that banks manipulated LIBOR
during certain periods. Why would they do this?



LIBOR phase out - LIBOR bi thay thé

* Regulators plan to phase out LIBOR by the end of 2021 and replace it with
rates based on transactions observed in the overnight market.

* The new reference rates (e.g., for a 3-month period) will be calculated at
the end of the period as the compounded overnight rates for that period
(Ty gid tham chiéu mdi (vi du trong khoang thoi gian 3 thang) sé duwoc
tinh vao cudi ky nhu 13i suat tong hop qua dém cho khoang théi gian dé).



The New Reference Rates - mot so 13i suit tham chiéu moi

* US dollar: SOFR (secured overnight funding rate - 13i suat huy dong
von qua dém)

SOFR is calculated from repos and is therefore a secured rate.
* GBP: SONIA (sterling overnight index average)

* EU: ESTER (euro short-term rate)

* Switzerland: SARON (Swiss average overnight rate)

* Japan: TONAR (Tokyo average overnight rate)

The others are calculated from unsecured overnight borrowing and
lending between banks.



The Risk-Free Rate - L3i suit phi rai ro

* The Treasury rate is considered to be artificially low because:

* Banks are not required to keep capital for Treasury instruments.

* Treasury instruments are given favorable tax treatment in the U.S.
* The new reference rates are considered to be proxies for the risk-free

rate (nhirng 13i suat tham chiéu mai, vi du SOFR, dwo'c xem nhw dai
dién cua ldi suat phi rui ro)

* Other “risky” reference rates incorporating a credit spread may be
developed.



2. Bond pricing

UNIT‘I’ = E){CELLENCE - LEADERSHIP



Impact of Compounding (rabe 4.1)
Tac dong cua.viéc gop lai suat

When we compound m times per year at rate R, an

amount A growsto A1+ R/m)™ inone year.

Compounding frequency Value of $100 in one year at 10%
Annual (m = 1) 110.00
Semiannual (m = 2) 110.25
Quarterly (m = 4) 110.38
Monthly (m = 12) 110.47
Weekly (m = 52) 110.51
Daily (m = 365) 110.52




Continuous Compounding (equation 4.2)
L3i gop lién tuc

* In the limit as we compound more and more frequently, we
obtain continuously compounded interest rates.

* S100 growsto  $100e”" when invested at a

continuously compounded rate R for time T

* 5100 received at time T discounts to $100e "'

at time zero when the continuously compounded
discount rate is R



Conversion Formulas (equations 4.3 and 4.4)
Cong thirc chuyén doi 13i suat

Define
R_. :continuously compounded rate
R_ :same rate with compounding m times per year

R.=m In[1+R’”J
m

R== m(e”ﬂ"’” —1)



Examples - vi du

* 10% with semiannual compounding is equivalent to

21In(1.05)=9.758% with continuous compounding

* 8% with continuous compounding is equivalent to

4(e"%®* —1)=8.08% with quarterly compounding

* Rates used in option pricing are nearly always expressed with
continuous compounding.



Zero Rates - L3i suit giao ngay

A zero rate (or spot rate), for maturity T is the rate of interest earned
on an investment that provides a payoff only at time T.

Léi sudt giao ngay déi vdi ky han T la IGi sudt thu duwoc tir mét khoan
ddu tw chi mang lai khoan hoan vén tai thoi diém T.
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4 Example - vi.du (rable 2.2)

i

T,

A

Maturity - tho'i gian dao han (years)

Zero rate - Idi sudt giao ngay (% cont.
comp.)

0.5 5.0
1.0 5.8
1.5 6.4
2.0 6.8




Bond Pricing - Pinh gid trdi phiéu

* To calculate the cash price of a bond, we discount each cash
flow at the appropriate zero rate.

* |n our example, the theoretical price of a two-year bond
providing a 6% coupon semiannually is:

36—0.05><0.5 —0.058x1.0 —0.064x1.5

+ 3e +3e
+ 1 036—0.068><2.0 _ 9839



Bond Yield- Loi tirc trai phiéu

* The bond yield is the discount rate that makes the present value of
the cash flows on the bond equal to the market price of the bond.

* Suppose that the market price of the bond in our example equals its
theoretical price of 98.39.

* The bond yield (continuously compounded) is given by solving

3e V0% 1+ 310 L 3710 1 103e7V%° =98.39

to get y = 0.0676 or 6.76%.



Par Yield - Lgi tirc ngang gia

* The par yield for a certain maturity is the coupon rate that
causes the bond price to equal its face value.

* In our example, we solve

c _ c _ c __
© e00505 L 005810 & -0064:15

2 2 2
" (1 00+ %) e 00820 _ 400

to getc=6.87



3. Rate determination

UNIT‘I’ = E){CELLENCE - LEADERSHIP



Determine Zero Curve (able 4.3)
Xac dinh dudng |3i suat giao ngay

Bond Principal | Time to Maturity | Coupon per year | Bond price (5)
- Ménh gia (yrs) - Tho'i gian | (S)” - Coupon - Gia trai phiéu
trai phiéu ddo han hang nam

100 0.25 0 99.6

100 0.50 0 99.0

100 1.00 0 97.8

100 1.50 4 102.5

100 2.00 5 105.0

* Half the stated coupon is paid every six months (M6t nira gia tri coupon sé duoc

tra moi 6 thang).




The Bootstrap Method - Phuong phap Bootstrap gé tinh isi suit giao ngay
(1/2)

« An amount 0.4 can be earned on 99.6 during 3 months.
- Because 100 =99.4e*°"***°** the 3-month

rate is 1.603% with continuous compounding

 Similarly, the 6-month and 1-year rates are 2.010% and 2.225%
with continuous compounding



L4 The Bootstrap Method - Phuong phap bootstrap unh sisust gaongsy (272

* To calculate the 1.5 year rate, we solve

2e—D.D2D1D><D.5 4 26—0.02225><1.D 4 1 026—R><1.5 _ 1025

to get R =0.02284 or 2.284%

* Similarly, the two-year rate is 2.416%.



Zero Curve calculated from data |
Pudng 13i suat giao ngay tUr dit liéu (rigure 4.1 Huirs book)

3.00% - Zero Rate

(% perannum)
2.50% -

1.50% -
1.00%

0.50% -

Maturity (years)
0.00% T — r J : Y !
0 0.5 1 1.5 2 2.5 3



Forward rates - L3i suat ky han

* Assume that there is a financial contract (similar to a loan) which
begins in the future, say T, years from now. The contract has maturity
at time T,, the interest rate of this contract is called the forward rate
fromtime T, to T,.

* Gia str rang ¢c6 mot hop dong tai chinh (twong tw nhw mot khoan vay)
bat dau trong twong lai, gia str 13 T, ndm ké tir bay gid. Hop dong co
thoi gian ddo han tai thoi diém T,, 1di sudt ciia hop déng nay duoc goi
la 13i suat ky han tir thoi diém T, dén T,.



Forward rates - L3i suat ky han

* To calculate the forward rate we denote R, R, as the zero rates (or yields
of maturity of zero-coupon bonds) of maturities in T, years, T, years; and
Re(T4,T,) as the forward rates from T,-th year to T,-th year in the future.

D& tinh todn I3i sudt ky han, ching ta ky hiéu R,, R, 13 I3i suat giao ngay
(chinh 13 loi sudt khi ddo han cha trai phiéu zero-coupon) cta cac ky han
trong T, ndm, T, ndm; va R; (T,, T,) la 18i suat ky han tlr ndm th T, dén
nam thu T, trong twong lai.



Forward rates - L3i suat ky han

+ If the markets are arbitrage free, a principle invest in for T, years
should be the same either with T,-year zero rate R, for the whole
period, or with combination of zero rate R, for time fromO0to T,
and forward rate Rg(T4,T;) from T, to T,.

* Néu thi treong khéng cé kinh doanh chénh léch gia, mot khoan
dau tu trong T, ndm phai gidbng nhau trong 2 tredong hop: voi lai
suat giao ngay T,-nam la R, trong ca th&i ky, hodc 13 két hop cula
|3i suat giao ngay R, trong thoi gian tir 0 dén T, va |di sudt ky han
R (Ty, T,) tir T, dén T,. Do d6

RyT; — Ry T,

efeTz — pRiTy 5 pRp(TuT)X(T3-Ty) o, Re(Ty, T,) = T
2 — I




Formula for forward rates - Cong thirc 13i suat ky han

From the previous formula - tw cong thirc trén

I
s Tl'

Rp (T}, T;) = Ry, + (R, — Ry) T,

* This formula is only approximately true when rates are not expressed with
continuous compounding. (Cong thirc nay chi gan ding trong tredng hop 13i
suat khéng duwoc gdp bang cach tinh 13i kép lién tuc).

* Tlr cbng thirc ndy, néu R, > Ry, thi R: > R,. Didu d6 c6 nghta 13 néu duwdng cong
|3i suat giao ngay di |én gilra T, va T,, thi 13i suat ky han trong khoang th&i gian
(T,, T,) l&n hon 138i sudt giao ngay khi dao han T, va nguoc lai.



Application - Ung dung (rabte 4.5

Forward rates can be calculated from zero rates - Lai suat ky han c6 thé
duoc tinh tir 13i suat giao ngay

Year (n) Zero rate for n-year Forward rate for nth year
- nam investment (% per annum)
(% per annum) Ldi sudt ky han cho nam thw
Ldi sudt giao ngay cho n
n-nam

1 3.0

2 4.0 5.0
3 4.6 5.8
4 5.0 6.2
5 5.3 6.5




Application - Ung dung

Zero rates can be calculated from forward rates - Lai suat giao ngay ¢6
thé duoc tinh tir 13i sudt ky han (vi R, cé thé tinh théng qua R: va R, -

cung mot cong thirc)

Year (i) forward rate for year i (%) I-year zero rate (%)
Nam (i) |3i suat Ky han cho nami (%) |ai suat giao ngay i
nam (%)
1 6 6
2 7 6.5
3 8 7




Exercises - Bai tap

* The 1-year, 2-year and 3-year zero coupon bonds with face value
$1000 are priced as follows (Trai phi€u khong coupon ky han 1
nam, 2 nam va 3 nam ménh gia $1000 duwoc dinh gia nhu sau.)

Maturity (years) - Ky han Price (S) - Gia
1 918
2 829
3 757

 Calculate the 1-year, 2-year, 3-year zero rates and the
corressponding forward rates. (Tinh |3i suat giao ngay 1 nam, 2
nam, 3 nam va lai suat ky han twong (rng, gia thiét |5i gop lién tuc).



Instantaneous forward rate- L3i suit ky han t&c thoi

* The instantaneous forward rate for a maturity T is the forward rate that
applies for a very short time period starting at T.

¢ L3i suat ky han tirc thoi cho ky han T 13 |13i suat ky han dp dung cho mdt
khoang thdi gian rat ngan bat dau tir T. Tlr cong thirc 13i suat ky han, ta cé

R+T@
T

where R is the T-year rate.

So R could be a function of time.



Forward Rate Agreement — thda thuan l3i suat ky han

* A forward rate agreement (FRA) is an OTC agreement that the actual rate
applicable to a certain period will be exchanged for a predetermined rate,

Ry with both being applied to a predetermined principal

» Théa thuan lai suat ky han (FRA) |a mot théa thuan ma |ai suat
thwe té ap dung cho mét thdi han nhat dinh sé dwoc trao ddi voi m‘fjt
l&i suat xac dinh truwdce, Ry - ca hai dwoc ap dung cho mét khoan tién
goc xac dinh.



Example — Vi du

* An F R A entered into some time ago states that a company will
receive 5.8% (s.a.) and pay S O F R on a principal of $100 million

starting in 1.5 years.
* Forward S O F R for the period between 1.5 and 2 years is 5% (s.a.)

* The 2 year (S O F R) risk-free rate is 4% with continuous

compounding.
* The value of the FR A (in S millions) is

100x(0.058 -0.050)x0.5x &% =0.3692



Sensitivity of bond prices to yields -
Murc do thay dbi cua gia trai phiéu
vOi |3i suat

WNITY = EEXCELLENCE ™ L.EADERSHIP



Interest fluctuation and bond price - Bién déng Iai suat va
gia trai phieu

Example. a. There 1s a 10-year zero-coupon bond with face value of $2000.
What should be the market price for the bond, i1f the 10-year zero rate 1s 5% and
compounded continuously.

b. Compute the price 1f after 6 months the 9.5-year zero rate 1s 1) 6% or 2) 4%.

Vi du. a. Cé mot trai phiéu zero-coupon ky han 10 nim véi ménh gia $2000.
Gia thi treong cua trar phiéu phai la bao nhi€u, néu lai suat giao ngay ky han 10
nam la 5% va cong gop lién tuc?

b. Xac dinh gia mdi cua trai phiéu néu sau 6 thang, 13i suat giao ngay kv han
9,5 nam la 1) 6% hoac 2) 4%.



Solution — Loi giai

a. If the average discount rate is 5% compounded continuously, then the bond price
should be

Néu lai suat chiét khau trung binh la 5% dwoc gop lién tuc, thi gia trai phiéu ban dau
sé la

2000 x 7905710 ~ 1213.06 ($).



Solution — Loi giai

b. The expected price after 6 months in the original 10-year zero rate is (Gia ky vong
sau 6 thang theo 1ai suat giao ngay ky han 10 nam ban dau 1)
2000 x 005795 ~ 1243.77 ($).

In fact, after 6 months, the 9.5-year zero rate increases to 6%. The new price of the
bond is (Trén thwc té, sau 6 thang, |ai suat giao ngay ky han 9,5 nam tang Ién 6%. Gia
mé&i cla trai phiéu lUc nay 13)
2000 x 90695 ~ 1131.05 ($).
If after 6 months, the 9.5-year zero rate decreases to 4%. The new price of the bond is (Néu sau
6 thang, 13i suat giao ngay ky han 9,5 nam chi con 4%. Gid mdi cla trdi phiéu Iic dé 1a)
2000 x e 004%95:1367.72 (S).



Bond and vield - Trai phiéu & |3i suat

+ We see that debt securities such as bonds has interest risk because their prices
depend on interest rates. In this section we will study some method of quantifying
iInterest rate risk and sensitivity of bond prices to yields. Another way of speaking,
here we can manage risks in bond portfolios.

+ Chung ta thay rang chirng khoan no nhw trai phiéu co rdi ro lai suat vi gia ctia ching
phu thudc vao lai suat. Trong phan nay chung ta sé tim hiéu mét sé phuong phap
dinh lwong rai ro 13i suat va dé nhay (bién dong) cua gia trai phiéu doi véi lai suat.
Néi mot cach khac, & day ching ta c¢é thé quan tri rdi ro ciia danh muc dau tw trai
phiéu.



Macaulay duration of a coupon bond - Thol
han Macaulay cua trai phiéu coupon

« One way to quantify the interest rate risk Is by using bond
duration. Longer term bonds have higher interest rate risk,
pecause their prices are sensitive to rate changes.

« M6t cach dé xac dinh rui ro 1ai suat la st dung thoi han cua trai
phiéu. Trai phiéu dai han hon coé rii ro 1ai suat cao hon, bdi vi
gia cla chung bién dong véi suw thay ddi lai suat.



Macaulay duration - Thoi gian dao han
Macaulay

* The duration of a bond, is a measure of how long the bondholder has to wait until
receiving the present value of the cash payment. A T-year zero-coupon bond
would have a duration of T years because there is only one payment at the end.
However, a T-year coupon bond would have a duration of less than T years,
because some coupons are paid before the bond maturity.

« Thoi han cua trai phiéu, 1a thoi gian ma trai chu phai doi cho ﬂén khi nhan duoc
gia tri hién tai cia khoan thanh toan béng tién mat. Mot trai phiéu kht’:‘)ng coupon
ky han T nam sé co thei han T nam vi chi cé6 moét khoan thanh toan cudi ky. Tuy
nhién, trai phiéu coupon ky han T nam sé co thovi han dwdi T nam, bdi vi moét so
khoan lai dwoc thanh toan truedc khi dao han.



Bond price — gia trai phiéu

« Assume that a bond gives a total cash flow c;attime ¢, (i=1, 2, ... n). The
bond price B depends on the bond yield y (continuously compounded or

annually)

« Gia st rang mot trai phiéu cho tdng dong tién c;tai thoi diém t, (i= 1, 2, ... n).
Gia trai phiéu B phu thudc vao loi suat trai phiéu y (gop lién tuc hoac theo chu
Ky nam):

n n

B = Z cie ;. (B = Z c;(1+ y)™4).

=1 =1



Duration — Thoi gian dao han (equation 4.8)

« Macaulay duration (Thoi han Macaulay):

Tn

c;e Yt - ci(1+y) b
DzZtEXLB ; (D=Ztixl B )

=1 i=1

The second term is the contributed proportion of the present value of the cash flow at time ¢, to the bond
price. The bond price is the sum of all n the present value. So, the duration is defined as a weighted
average of the times when the amount ¢, is paid, and the weight applied to time t; being the contributed
proportion provided by the payment at time {.

Sé hang the hai la ty trong déng gop cua gia tri hién tai ciia dong tién tai thoi diém ¢
vao gia trai phiéu. Gia trai phiéu la tdng cua tat ca n gia tri hién tai. Vi vay, thoi han
dwoc dinh nghta la trung binh ¢6 trong sé cla cac thdi diém khi sé tién ¢; dwoc
thanh toan, va trong sé ap dung cho th&i diém t 14 ty 1& déng gép clia khoan thanh
toan tai thoi diém t.



Key Duration Relationship (1012

» Because the derivative (Boi vi dao ham)

n

dB .
d_zz_ticie_y i = — DB

Y i=1
Is usually negative, so when the yield y increases then bond price B decreases

and vice versa. We derive the formula for the absolute change of the bond price

thworng am, vi vay khi loi suat y tang thi gia trai phiéu B giam va nguoc lai.
Chung ta rut ra céng thirc cho sw thay déi tuyét déi ctia gia trai phiéu

dB =— DBdy; AB =— DBAy. (1)



The variance (Phuong sai)

Variance of relative change in the bond price

dB AB
var (E) = D?var(dy); var(F) ~ D?var(Ay).

* Hence, the standard deviation of relative bond price change is approximately the
linear function of standard deviation of the bond yield change.

» Do do, d6 léch chuan cla su thay déi twong déi ctia gia trai phiéu xap xi ham
tuyén tinh cGa do léch chuan cla sw thay ddi loi suat trai phiéu.



Key Duration Relationship ¢ of2)

* When the yield y is expressed with compounding m times per
year (Khiy tinh gdp m lan trong mot nam)

AB = _ BDAy
1+y/m
* The “modified duration”, D, = —nelp the formula is simpler:
1+y/m
AB
AB ~— D. BAy; S N D, Ay.

So it is similar to the continuous case.



Example - Vi du

M6t trai phiéu coupon ky han 5 ndm ménh gia $5000, 1ai suat coupon 7% duoc tra

hang nam. Loi suat dén ngay dao han la 8%, dwoc cong gop lién tuc.

a. Tim th&i han Macaulay cua trai phiéu.

b. St dung két qua trong cau (a), dw doan su thay ddi gia twong ddi cta trai phiéu
néu loi tire tang 10 diém co ban (tirc 1a 0,1%)

c. Tinh toan trwc tiép su thay dbi gia twong déi cha trai phiéu va so sanh véi du
doan trong phén b.



Exercises — bai tap

Giai bai tap phia trén trong trwdng hop loi suat 1a 8% va duoc biéu thi bang lai kép
hang nam.

« Goiy: St dung thdi han diéu chinh twong (rng v&i loi suat dwoc biéu thi véi tan
suat kép m = 1 moi nam.



Duration of bond portfolios - Thoi han cua danh muc trai
phiéu

+ We can define the duration of a bond portfolio as a weighted average of all the
bond durations in the portfolio. The weights are being proportional to the individual

bond prices.
« Chung ta c6 thé dinh nghia thi han cia danh muc dau tw trai phiéu Ia gid tri binh
quan gia quyén cla tat ca cac thdi han trai phiéu trong danh muc dau tw. Trong s

ty |& v&i gia ciia moi trai phiéu.
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A 4 Bond Portfolios

* The key duration relationship for a bond portfolio describes the effect
of small parallel shifts in the yield curve.

« M&i quan hé vé théi gian déi véi danh muc dau tw trai phiéu mo
ta anh hwdong cua nhirng dich chuyén song song nho trong
dwong cong loi suat.

* What exposures remain if duration of a portfolio of assets equals the
duration of a portfolio of liabilities?

« MUrc d6 rui ro s& nhu thé nao néu thdi han ciia mét danh muc tai
san bang voi thdi han cua danh muc no phai tra?



Convexity and bond price movement - D4 16i va bién dong
gia trai phiéu

 Bang cach st dung khai trién Taylor bac cao, ching ta cé cdng thirc xap xi
nhuw sau

aB—dB(a )+1d28(a )7+

« Do do, doi voi loi tire dwoc biéu thi bang 1ai kép lién tuc, chidng ta cé cong
thirc duw doan tét hon cho su thay déi gia

1 , AB 1 i
AB =~— DBAy+§CB(Ay) g Dﬂy+§C(ﬂy)



ConveXity (Fquation 4.14)

where C is the convexity (v&i C la d6 16i)
C- l d°B N > Cftfe‘”f
B dy* B

This leads to a more accurate relationship (ta c6 xap xi to6t hon
trude)

AB 1 2

—=-DAy +—=-C(A

5 y+-C(4y)

When used for bond portfolios, it allows larger shifts in the yield

curve to be considered, but the shifts still have to be parallel.



Xét mét trai phiéu zero-coupon ky han 5 ndm v&i ménh gia la $1000 va loi suat 1a 6%,
cong gop lién tuc. Gia s rang loi suat gidm 100 diém co ban, vi du: Ay = -0,01 = -1%.

a. Tinh truc tiép sy thay déi twong dbi clia gia trai phiéu. (5.13%)

b. St dung thdi han Macaulay dé wéc tinh suw thay déi twong doi cla gia trai phiéu.
(5%)

c. St dung thoi han Macaulay va do 16i dé wéc tinh sy thay déi twong dbi cla gia trai
phiéu. (5.125%)



L5 giai
a. Gia ban dau cua trai phiéu khong coupon la
1000 e-(0.06*5) = 740.8 (3)

Néu |3i suat thay déi, giam 1% thi 13i suat mdi la 5%, gia trai phiéu duoc xac dinh
13

1000 e-(005*5) = 778.8 ($)
Sy thay do6i twong doi cla trai phiéu:
(778.8- 740.8) /740.8 = 0.0513 = 5.13%
b. Néu dung thoi han Macaulay D =5 (nam) va Ay = -1%
Ta cd sy thay doi twong d6i cia gia trai phiéu |3
—DAyY = -5 (-1%) = 5%.



L gidi (tiép.theo)

c. S dung ca thoi han Macaulay va dé 16i dé tinh xap xi bién doi twong doi cla gia
trai phiéu

Ta co D =5 (da biét), C= 1000 x5x5 x e(-006x5)/740.8 = 25
Su bién dong twong doi cua gia trai phi€u xap xi
-DAy + V2 C Ay2 = -5 x (-1%) + 0.5%x25%(-1%)?= 5.125%

Két luan: Khi gia tri Ay twong doi Ion, gia tri xap xi trong cau (c) tot hon hon
trong cau (b), tlrc la N6 gan gia tri goc trong cau (a) hon.



Theories of the Term Structure

* Expectations Theory: forward rates equal expected future zero
rates (13i suat ky han bang l3i suat giao ngay dugc ky vong trong
twong lai).

* Market Segmentation: short, medium and long rates determined
independently of each other (ty gid ngan han, trung binh va
dal han duwoc xac dinh doc lap voi nhau).

* Liguidity Preference Theory: forward rates higher than expected

future zero rates (1di suat ky han cao hon |3i suat giao ngay ky
vong trong twong lai).



Liquidity Preference Theory (mable 4.7 ver 11,
4.8 ver 10)

* Suppose that the outlook for rates is flat and you have been
offered the following choices (Gia st rang ban cé cac lwa chon

sau, ban chon cach nao)

Maturity (yrs) Deposit rate Mortgage rate
Thoi han Ldi sudt tién giri Ldi sudt vay
1 year 3% 6%
5 year 3% 6%

* Which would you choose as a depositor? Which for your
mortgage?



Liquidity Preference Theory (thuyét wa chudng tinh thanh
khoén) (Table 4.8)

* To match the maturities of borrowers and lenders, a bank has to
increase long rates above expected future short rates. For example,

the bank might offer:
« Pé phu hop véi ky han clia nguwei di vay va ngudi cho vay,
ngan hang co thé dwa ra murc 13i suat:

Maturity (yrs) Deposit rate Mortgage rate

1 year 3% 6%

5 year 4% 7%
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